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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@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. www.enviresearch.co.th
Head Office/Tax ID 0105 542 064 981

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A1 nuthumnisn @auntvd) Start Time 10:03 AM
Sampler Number PM-10 No.30 Transfer Standard Type Orifice Stop Time 10:12 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2208 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 2616
Plate (Delta H) (A) (X) o (Y) Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHAO(Pa/P,m)(Tm/Ta)]"2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P,m)(Tm/Ta)]“z Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) ( ﬂa/min ) (°K=°C+273} (mmHg)
5 14 1.5 29 | 1.67544 0.82891 34.0 33.45 303.0 748.0
7 24 24 4.8 2.15552 1.06777 41.0 40.34 303.0 748.0
10 34 3.5 6.9 2.58437 1.28115 47.0 46.24 303.0 748.0
13 45 45 9.0 2.95156 1.46385 54.0 63.13 303.0 748.0
18 54 5.5 10.9 3.24821 1.61145 60.0 59.03 303.0 748.0
Linear Regresstion Y ON X:Y=mX+ b Average - 303.0 748.0
1 [Slope (m) 2.00980|Linear Equation 12 0.993263 |Pstd(mmHg) 760.0
2 |intercept(b) 0.00951|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9966258(T,1p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) © 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.983854374
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 32.372952x + 5.951416
70.00 R? = 0.993263
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( Mr. Prayun Detkla ) ( Mr.Panupon Podang )

Technician Environmental Scientist



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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A1 Wi umnlin @amtnd) Start Time 9:52 AM
Sampler Number TSP No.A25 Transfer Standard Type Orifice Stop Time 10:02 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2162 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 2411
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AHZO(Pa/P“ DT arra)]‘” Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = I[(Pa/P,,,)(T, G/Ta)]m Pressure Meter Meter
Positive | Negative AHZO ( mz/min ) ( 113/min ) (°K="°C+273) (mmHg)
5 1.5 1.5 3.0 1.70409 0.84316 37.0 36.40 303.0 748.0
7 24 25 4.9 217785 1.07889 44.0 43.29 303.0 748.0
10 34 35 6.9 2.58437 1.28115 51.0 50.18 303.0 748.0
13 4.4 4.5 8.9 2.93512 1.45567 56.0 55.10 303.0 748.0
18 5.5 5.6 1.1 3.27787 1.62621 60.0 59.03 303.0 748.0
Linear Regresstion Y ONX:Y=mX+b Average 303.0 748.0
2
1 |Slope (m) 2.00980|Linear Equation r 0.996467 |pstd(mmHg) 760.0
2 |Intercept(b) 0.00951|Set Point Flow Rate (X)(malmin) 1.133 r 0.9982319Tyrp 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983854374
COMMENT
Andersen Instruments, Inc.
y =29.453618x + 11.775494
I {CFM) Qstd-IC
R? = 0.996467
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

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 May 7, 2022
A2 : tiFnuinunes (InNnunes) Start Time 11:38 AM
Sampler Number TSP No.A28 Transfer Standard Type Orifice Stop Time 11:47 AM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2217 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 2134
Plate (Delta H) (A) (X) (1 (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH;0)| [AH,0(Pa/P,,)(T/Ta)] ™| Qstd = (/m)[(A-b)] [ample Flow Rate Indicatiof IC = I[(Pa/Py,)(T,, JTan” Pressure | Meter Meter
Positive | Negative | AH,0 (m°/min) (#min ) (°K=°C+273) (mmHg)
5 1.5 1.6 3.1 i 1.73225 0.85717 38.0 37.39 303.0 748.0
7 25 26 51 2.22186 1.10078 45.0 44.27 303.0 748.0
10 3.5 36 71 2.62156 1.29966 50.0 49.19 303.0 748.0
13 4.5 46 9.1 2.96792 1.47199 55.0 54.11 303.0 748.0
18 5.6 5.6 1.2 3.29261 1.63354 60.0 59.03 303.0 748.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 748.0
1 |Slope (m) 2.00980 | Linear Equation I 0.999001 |pstd(mmHg) 760.0
2 |Intercept(b) 0.00951|Set Point Flow Rate ( X) (ma/min) 1.133 r 0.9995004 | T, p 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983854374
COMMENT
Andersen Instruments, Inc.

=27.575040x + 13.706397
IC (CFM) Qstd-IC y X

R?=0.999001
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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 CO., LTD. www.enviresearch.co.th

Head Office/Tax ID 0105 542 064 981

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A2 : ufnnafuniunes (Faniuned) Start Time 11:28 AM
Sampler Number PM-10 No.28 Transfer Standard Type Orifice Stop Time 11:37 AM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2206 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 2613
Plate (Delta H) (A) (X) () (Y) Temparalure | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH;0) [AHZO(Pa/Pm)(Tm/Ta)]m Qstd = (1/m)[(A-b)] [ample Flow Rate Indicalio| |C = |[(Pa/P,,,)(T,, u/]'a)]"2 Pressure | Meter Meter
Positive | Negative | AH,0 (m’/min ) (#/min ) (K =°C+273) (mmHg)
5 1.5 15 3.0 ) 1.70409 0.84316 35.0 34.43 303.0 748.0
7 25 25 5.0 2.19997 1.08989 420 41.32 303.0 748.0
10 3.5 3.6 71 2.62156 1.29966 48.0 47.23 303.0 748.0
13 4.5 4.6 9.1 2.96792 1.47199 54.0 53.13 303.0 748.0
18 55 5.5 1.0 3.26308 1.61885 60.0 59.03 303.0 748.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 748.0
1 |[Slope (m) 2.00980|Linear Equation fz 0.994053 |Pstd(mmHg)| 760.0
2 |Intercept (b) 0.00951|Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9970221|Typp 298.0
3 [Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983854374
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 31.302609x + 7.439571
70.00 R? =0.994053
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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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A3 : uFnaniunssanuy (Faniui) Start Time 1:40 PM
Sampler Number TSP No.A2 Transfer Standard Type Orifice Stop Time 1:49 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 6215-462 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 7156
Plate (Delta H) (A) (X) (1) (Y) Temparalure | Barometric | Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH;O(PB/Pm)(Tm[Ta)]'/2 Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| |C = |[(}:r;_‘;/psm)('|'5“’/Ta)]‘/2 Pressure Meter Meter
Positive | Negative AHZO ( ms/min ) ( ff/min ) (°K=°C+273) (mmHg)
5 1.5 1.5 3.0 1.70409 0.84316 36.0 35.42 303.0 748.0
74 25 25 5.0 2.19997 1.08989 43.0 4231 303.0 748.0
10 3.5 3.5 7.0 2.60303 1.29044 49.0 48.21 303.0 748.0
13 4.5 4.5 9.0 2.95156 1.46385 55.0 54.11 303.0 748.0
18 55 55 1.0 3.26308 1.61885 60.0 59.03 303.0 748.0
Linear Regresstion Y ON X:Y=mX +b Average 303.0 748.0
2
1 |Slope (m) 2.00980 |Linear Equation r 0.998395  |pstd(mmHg) 760.0
2 |intercept(b) 0.00951|Set Point Flow Rate ( X) (malmin) 1.133 r 0.9991972|T 1o 298.0
3 |Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983854374
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 30.552829x + 9.280954
R? = 0.998395
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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@enviresearch.co.th

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

Head Office/Tax ID 0105 542 064 981

envi research

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A3 : uFnaniunssanuu (Faniuin) Start Time 1:50 PM
Sampler Number PM-10 No.17 Transfer Standard Type Orifice Stop Time 1:59 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2065 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 2217
Plate (Delta H) (A) (X) (n (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0) [AH:O(Pa/Pm)(TM/Ta)]m Qstd = (1/m)[(A-b)] Jample Flow Rate Indicatio| |C = I[(Pa/P,,)(T,, r,/'ra)]"z Pressure | Meter Meter
Positive | Negative AHzo ( ma/min ) ( fta/min ) (°K="°C+273) (mmHg)
5 14 14 28 |’ 1.64630 0.81441 34.0 33.45 303.0 748.0
it 24 24 4.8 2.15552 1.06777 40.0 39.35 303.0 748.0
10 34 35 6.9 2.58437 1.28115 46.0 45.26 303.0 748.0
13 4.4 44 8.8 291858 1.44744 53.0 52.14 303.0 748.0
18 54 54 10.8 3.23328 1.60402 57.0 56.08 303.0 748.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 748.0
1 |Slope (m) 2.00980|Linear Equation l'z 0.990362|Pstd(mmHg)y 760.0
2 |intercept (b) 0.00951|Set Point Flow Rate ( X ) (m’/min) 1.133 r 0.9951693|T, 1o 298.0
3 [Correlation Coefficient (r) 0.99999|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983854374
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 29.407104x + 8.705452
70.00 R? = 0.990362
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

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 May 7, 2022
A4 dFn e ainun (Tanue i) Start Time 2:43 PM
Sampler Number TSP No.A6 Transfer Standard Type Orifice Stop Time 2:52 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number BLA0903 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 3140
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)] [smple Flow Rate Indicatio| IC = I[(Pa/P (T, JTan"” Pressure | Meter | Meter
Posilive | Negative | AH,0 (m’min) (/min) ("K =°C+273) (mmHg)
5 14 14 28 . 1.64630 0.81441 34.0 33.45 303.0 748.0
7 23 24 4.7 2.13295 1.05654 40.0 39.35 303.0 748.0
10 34 34 6.8 2.56558 1.27180 46.0 45.26 303.0 748.0
13 43 44 8.7 2.90195 1.43917 52.0 51.16 303.0 748.0
18 53 54 10.7 3.21827 1.59656 58.0 57.06 303.0 748.0
Linear Regresstion Y ON X:Y=mX + b Average 303.0 748.0
1 |Slope(m) 2.00980 | Linear Equation I 0.990971 |pstd(mmHg 760.0
2 |Intercept (b) 0.00951[Set Point Flow Rate ( X) (mslmin) 1.133 r 0.9954753| Ty p 298.0
3 |Correlation Coefficient () 0.99999Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)*0.5 0.983854374
COMMENT
Andersen Instruments, Inc.

=30.046376x + 8.129135
IC (CFM) Qstd-IC y X

R? =0.990971
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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
ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date May 7, 2022
A4 : Ui ainmns (Fanueainunn) Start Time 2:53 PM
Sampler Number PM-10 No.10 Transfer Standard Type Orifice Stop Time 3:03 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 610-647 Calibrator Serial Number 3362 Calibrated By | Mr. Watcharin Charunsitthangkun
Recorder Serial Number 1313
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stop
No. | Pressure Drop Across Orifice (inH,0)| [AH,0(Pa/P, ,)(T,/Tall | Qstd = (1/m)[(A-b)] [ample Flow Rate Indicatio| IC = I[(Pa/P,)(T,/Ta))'"” Pressure | Meter | Meter
Positive | Negative | AH,0 (m’Imin) (min ) (K =°C+273) (mmHg)
5 13 14 2.7 1.61664 0.79965 33.0 3247 303.0 748.0
7 23 24 4.7 2.13295 1.05654 40.0 39.35 303.0 748.0
10 33 34 6.7 2.54664 1.26238 45.0 44.27 303.0 748.0
13 4.4 4.4 8.8 2.91858 1.44744 51.0 50.18 303.0 748.0
18 53 5.4 10.7 3.21827 1.59656 57.0 56.08 303.0 748.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 748.0
2
1 |Slope (m) 2.00980|Linear Equation r 0.991656 |Pstd(mmHg) 760.0
2 |Intercept (b) 0.00951Set Point Flow Rale(x)(mzlmin) 1.133 r 0.9958193 T, ;o 298.0
3 |Correlation Coefficient (r) 0.99999 |Final Set Flow Rate = (| ) 0 (Pa/Pstd)*(Tstd/Ta) 0.967969429
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.983854374
COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y = 29.005592x + 8.720421
R? = 0.991656
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Technician Environmental Scientist



RECALIBRATION

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 S 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

Vstd Qstd \/ AH( PPS?C‘ )( T'IS:;d ) Qa AH(Ta/ Pa)
{m3) (x-axis) {y-axis) Va (x-axis) {y-axis)
0.8850 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
m= 2.00980 = 1.25850
QSTD b= 0.00951 QA = 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:

Qstd= 1/%(%\&1(—%—)(—?%))@) Qa= 1/m<<‘/—IW’a—)>-b>

Standard Conditions
Tstd: 298.15 °¢ RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP; rootsmeter manometer reading (mm Hg) Appendix B to Part 50, Reference Method for the
Ta: actual absolute temperature (°K) Determination of Suspended Particulate Matter in
Pa: actual barometric pressure {(mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept ’ !
m: slope
Tisch Environmental, Inc. www.tisch-env.cor
145 South Miami Avenue TOLL FREE: (877)263-7610

Village of Cleves, OH 45002 FAX: (513)467-900¢
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PLAY SOLUTION TECHNOLOGY COMPANY LIMITED

fgﬁ?" 179/75 Nawong Pracha Pattana Road, Sikan, Donmuang, Bangkok 10210
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CALIBRATION 0378

CERTIFICATE OF CALIBRATION

PLAY SOLUTION
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CALIBRATION 0378

Customer Certificate na.  PST-0001-22
Pageno. 1 of 3
Company : ENVIRONMENT RESEARCH & TECHNOLOGY CO.LTD.
Address 1 25/114 Moo 6 Soi Chinaket 1, Ngamwongwan Road, Toongsonghong,

City / Province  : Laksi, Bangkok

Zip/Postal 110210

Device
Equipment : Electronic Balance Capacity : 220 g
Manufacturer  : METTLER TOLEDO Readability : 0.0001 g
Model 1 AB204-S 1D No. < ERTC-L-in-0048
Serial No. 1 1123103723

Environment Conditions

Location of Calibration

1 Calibration Laboratory at Play Solution Technology Co.,Ltd

Ambient Temperature 1 25.9 °C)

Relative Huminity : 53.1 {%RH)

Barometric Pressure : 10115 {mba)

Calibration Procedure : This Calibration was conducted by using In-House calibration pracedure number CP-M-001 base on "UKAS LAB 14"
Comment H

Date of Receipet : January 4, 2022

Date of Calibration : January 4, 2022

issue Date : January 4, 2022
90 . /
Calibrated by H WL& ? Approved by ‘Z - O/
{ Kittichai Rattanatham ) { Kittichai Rattanatham }
Calibrator Approved Signature
The reported uncertainly is based on 3 fard Y tied by a factor k=2, p g3 fevel of of 5%

This Certificate Is issued In accordance with the conditlons of accreditation granted by Thal Labaratory Accreditation scheme which has assessed the

bility to national and to the unit of measurement realized at the correspanding

measurement capahility of the y and is
national standard laboratory. This certificate may not be reproduced other than In full except with the prior written approval prior written approvat of

the calibration center, Play Solution Technology Co. Ltd

F-039

REV.01 28/04/63

Result of Calibration : Without Adjustment Certificate no. PST-0001-22
Pageno. 2 of 3
1. Repeatability
Weighing Rang 1 (g) | Norminal Value  (g) [ Standard Deviation {g}
Max.capacity 220 200 0.00005
Weighing Rang 2 {g) | NorminalValue  (g) | Standard Deviation (g)
Max.capacity
2.Linearity, Departure of Indication from norminal value
Weighing Range 1
Norminal Value Standard Value Indication Error of Indication | Expanded Uncertainty
Factor k
(8) (4] (&) () (g)
0.001 0.00100 0.0010 0.0000 0.00011 2.07
0.01 0.01000 0.0100 0.0000 0.00011 2.07
0.1 0,10001 0.1000 0.0000 0.00011 2.07
1 1.00001 1.0000 0.0000 0.00011 2.06
S 5.00002 5.0000 0.0000 0.00011 2.06
10 10.00001 10.0000 0.0000 0.00011 2.05
50 $0.00003 50.0000 0.0000 0.00013 2.03
100 100.00004 100.0001 0.0001 0.00018 2.00
150 150.00007 150.0001 0.0000 0.00024 2.00
200 200.00006 200.0002 0.0001 0.00031 2.00
Weighing Range 2
Norminat Value Standard Value indication Error of Indication | Expanded Uncertainty Factor k
&) (g) (e) 1G] (g)
The given extended measurement uncertainty Is the standard uncertainty of the measurement multiplied by cover factor k
as per listed in table above, which corresponds to a confidene level of about 95%
£-039 REV.01 28/04/63
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CALIBRATION 8378

CERTIFICATE OF CALIBRATION

Result of Calibration Certificate no.  PST-0001-22

Pageno. 3 of 3

3.Eccentricity
Test load at least 1/3 of the maximum capacity, typically placed between 1/2 and 1/3 of the distance from the centre of
the foad receptor to the egge.

R 3
1 9
el [l

O

Weighing Range 1 : Weighing Range 2
Test Load ; 100 {g) Test Load : {g)
Position indication (g} Position Indication  {g)

1 100.0001
2 100.0001
3 100.0002
4 100.0001
5 100.0002

LMax‘Deviation | 0.0001 ] Ilﬂax.Deviation ]

Standard methode

The calibration was performed by using cafibration laboratory's in-house calibration methode : CP-M-801 based on
"UKAS LAB 14 : Calibration of weighing machine” : edition 6§ | October 2019

Reference standards instrument

Instrument OIML Class SN Leritificate No. Dug Date
Standard Weight Set E2 4000021952 MM-0183-20 December 8, 2022
Stardard Weight Set - - - -
Stardard Weight Set - - - -

Stardard Weight Set - - - .

Measurement Uncertainty
The glven measurement uncertainty is the standard of the measurement multiplied by an extension factor k which corresponds
to a confidence level of about 95% for a normal distribution. The standard uncertainty was calculated according to M3003

Traceability : The measurement is traceable to national standard, which realize the physical unit of measurement (st}
- National institute of Metrology (Thailand} through Cafibration Laboratory

END OF REPORT

F-033 REV.01 28/04/63



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 9 June, 2021 Certification No. 344/21
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC30506A54A ID No. : No.4

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 1006.6 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 OB,GAN\IZATION

A

wt
Mr. Watcharapol Subwat Mr. Piso Xomsut

Calibrated by : (/\)(SH\C\Q‘BJO\- zxé : /

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 344/21

9 June, 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 = = = 0.4 0.60
3.02 - - = 22 0.82
5.00 = = - 4.0 1.00
7.04 - - = 5.8 1.24
9.02 = & = 7.6 1.42
11.01 = - - 9.4 1.61
13.01 B = = 11.6 1.41
15.01 = - - 13.4 1.61
17.02 = . - 15.6 1.42
20.02 - . - 18.3 1.72
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 : (/\\QN] C)(‘(\Q(FL

Mr. Watcharapol Subwat Met‘g:o‘_x}&;

U]

i, Yo T omiin
logical Instruments
5 I

O~

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 12 April, 2022 Certification No. 159/22
Page : 1 of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard !l Product No. 7425

Serial No. WE91016A06 1D No. : No.8

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 1009.5 hPa

NATIONAL STANDARD WIND TUNNEL
: Micromanometer Theodor Friedrichs FCO14 Serial No. 9310119
: HOOK GAGE NO 1425 Pitot Tube Theodor Friedrichs Type 0800.0000 serial 9023
N.I.S.T. Test Reference Number 731/241460 : Standard Velocity at 20 - 30 m/sec
: Ultrasonic Anemometer Model DA-650-3TV (sensor TR-80AH)
Serial Number 110730029 (sensor 120629586)
JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : H(S\dmi?oL Signgd :
Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 159/22

12 April, 2022 Page : 2 of 2
Standard HOOK GAGE NO. 1425 TESTED ANEMOMETER
Ultrasonic Anemometer | Pressure | Vacumm | Velocity Velocity Correction
m/sec inchos H20 | inches H20 | m/sec m/sec m/sec
1.00 = = & 09 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 - - = 10.7 031
13.01 - = = 12.5 0.51
15.01 B = - 14.8 0.21
17.02 - - - 16.5 0.52
20.02 & = = 19.8 0.22
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 :
[Nesroops—

Mr. Watcharapol Subwat

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

Calibration Certificate

lssued by: Calibration & Test Section : Meteorological Instruments Bureau

Date of Issue 1 September, 2021 Certification No. 450/21
Page : | of 2

Object : Wind speed and wind direction

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC21023B64 ID 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 Model DA-650-3TV . (sensor TR-90AH)
Serial Number 110730029 (sensor 120629586)

JAPAN QUALITY ASSURANCE ORGANIZATION

Calibrated by : (ﬁY@\d&\

Mr. Watcharapol Subwat

Y M’
SO 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

1 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 | i/sec m/see m/see
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 5 = = 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 : (x g A % |
Mr. Watcharapol Subwat Metem‘,q!(iglcdl‘lnstr , § l,j\

A\
Mechanical Engineer \ O\



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 9 February, 2022 Certification No. 040/22
Page : 1 of 2

Object : wind speed and wind direclion

Manufacturer : Davis Instruments Inc.

Type : Weather Wizard Il Product No. 7425

Serial No. WC20516A58 ID No. : No.13

Customer : Environment Research & Technology Company Limiled.

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

Toongsonghong, Laksi, Bangkok 10210.
Calibration Condition : Temperature 25.1 °C  Baromelric Pressure 1012.9 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.L.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 : HG\WL Signed :
Mr. Watcharapol Subwat Mr. Pisood Promsut

Mechanical Engineer




THAI METEOROLOGICAL DEPARTMENT

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

The Result of Calibration

Certification No. 040/22

9 February, 2022 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/scc m/sec
1.00 = c = 0.4 0.60
3.02 = - - 21 0.32
5.00 & = o 4.5 0.50
7.04 - = = 6.7 0.34
9.02 = = - 8.5 0.52
11.01 - - . ‘ 10.7 031
13.01 = = - 12.1 091
15.01 - - - 14.7 0.31
17.02 B - - 16.1 0.92
20.02 : = = 19.7 0.32
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 : (/\)\\ /,‘.f-"‘» i
| [ A 1\ -~ k e 3
QMQ\(YOL é“x“ﬁ’/"’ﬂ.t_féu,&fﬁbsl Section”
R G LY 4 |

{ -

AT, N RN

Mr. Watcharapol Subwat Meteorological Instriments Buteau
VAN .

PR+ L T N y Y|

Mechanical Engineer Wy \




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

envi research Thung Song Hong, Lak Si, Bangkok 10210
Tel 0-2954-7745-6 Fax 0-2954-7747

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD. 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 : CA114
Serial No. : 590045

Range of Calibrator
- Sound Pressure Level ¢ 94.0dB.
1,000 Hz.

- Frequency
Calibrated By
Calibration Date

Customer Name

Mr.Apiwat Chamnanweeh

May 7, 2022

a a 3

uSwh IWsifies aendauaud $ria: lassmsfiangaawnssy §734 U3 43 aadilessu diia

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-42 00484663 94.3 94.0 Pass
2 Rion NL-42 01147309 94.5 94.0 Pass

ENVIRONMENT RE%EARCH &TECHNOLOGY COL LT

Checked By ... WWKFV: ................ Approved By ..
Mr.Prayun Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist

Page 1/1



BSWA Technology Ltd.

. bswa-tech.oom

BEWA-IV-COZ1-03-004848

Sound Calibrator model AL This equipment was calibrated at the following ambient
SerialMumber s90045 conditions:

Rppearance o] S Temperature: 22..¢C

Power Supnly 1.5V LR6.(AA battery) x2. Humidity: e X0 %RH

Sound Pressurelevel YAO% /< dB Pressure: (95 _hPa

Frequemcy MWMx/ - This equipment is qualified!

THD (@1000Hz) .. Y % N

calibratsd |||
203\~ 5-{0
Date

Copying and using select parts, or tampering with this
document without the permission of BSWA is forbidden!
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# 97 0303/12060

wauiemMIsusasrmarnIateufiin ey

Forosufjiinag | : U3 il e e
anmudina : vavfl 30, 32 weuwIvTNT 2 wey 63 ouuwsTIWA 2
WYUANA LUAUIYUITIBY AJIMNLEWILAST 10150
MNELATNITTUTBTEUUNT : Mim@sU - 0001
amuvresinsUfuRnns ‘M oms Ouenaawdt [ damsn O wdeudt
ddf Yan / ‘ swansiivagey / Fnaaou /
i anfsiivnaday F20UBINSMAREY winilafild
1 1h - msmnuaaaﬁ"’wuﬂ Standard Methods for the Examination
ﬁqquﬁ 103 °C fl4 105 °C of Water and Wastewater, APHA,
20 mg/L 3 5 000 me/L. AWWA & WEF, 23" ed., 2017,
part 2540 D
- ansfiazangldamun Standard Methods for the Examination
ﬁamMQﬁ 180 °C of Water and Wastewater, APHA,
25 mg/L 1 8 000 mg/L AWWA & WEF, 23" ed., 2017,
part 2540 C ‘
- sitazangidionun In - house method : TE-24
figaumgdl 103 °C fia 105 °C based on Standard Methods for
25 mg/L. fi4 8 000 mg/L the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 2560 C
sonAfeusn o uil 7 nangiau 2547 atufl 13

Y

nauimsiasiuseiaaljiinis nsudvenmaniuins nssmsaamsgaufinu Inenmans 33 wasuinnssu

LAF-30-9/02-21 W 1/22
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wautiensusesRNEIn s sfiAnseday

«f A =
: a9 30, 32 YELNITIIN 2 908 63 DUUNTTITIUN 2

WAANE LURUNYUTIBY AFUMWAMIUAT 10150

) o
MNUEUNITTUTBITTUUNIA : naday - 0001
v - o P ~
aouvvedieufiRnns M ons  Oueneenit O dwsn O edeud
o W ) ' o aat
gty Yae / swsiiveday / SEvaaou /
P a o fd t o sV
f naAnSusiimaasy F1UDINSNARBY wailpfild
( : 1 i - flof Standard Methods for the Examination
(sio) 40 me/L 9 2 000 mg/L of Water and Wastewater, APHA,

- arandunsa-ang

4.0 §2 9.0

- ANUYY

0.50 NTU 4 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 £xamination

of Water and Wastewater, APHA,

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

] v o
DONATILSN U IUN 7 AINYEU 2547

atufl 13

nesuivsuaziussateiims naaivermansulns navnsnmagandn Snenenans 3u wasulansa

LA-F-30-9/02-21
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[ uenanuf
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dwsn O wdoudt

dndu Yan / Fwnsinaany / Fvndau /
B i wanfusifinageu FNYDINTVAABY wiRfindld
( 1 |+ - amwilvidh Standard Methods for the Examination
() 100 pS/cm 84 5 000 pS/cm of Water and Wastewater, APHA,

-legenlud

0.005 mg/L fi4 0.200 me/L

- AAAKSIR
(Fuaondu LAS)

0.10 mg/L B4 30.00 me/L

AWWA & WEF, 23 ed,, 2017,
part 2510 8

Standard Methods for the Examination
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
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: naday - 0001

M ams

O venanuf

a

o« -
s O wdeud

- waniilen

0.10 me/L {4 1.00 mg/L
- IO

0.10 me/L Tis 4.00 mg/L
- daned

0.10 mg/L fi4 2.00 mg/L
- wuamile

0.10 mg/L fia 2.00 meg/L.
- van

0.10 mg/L 81 2.00 mg/L

iy ein / swnnsinageu / Fovarey /

i waAnfudiinadeu FNUVBINTNATOU wiadadld

1 |+ - And Standard Methods for the Examination
(Aia) 3.00 Pt-Co unit §8 100 Pt-Co unit of Water and Wastewater, APHA,

AWWA & WEF, 23rd 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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7 92 0303/12060

vauden1sfusasagansadesUjuiinisnasau

FovpsfURing : U3 el wia d1fin
g : 1oufl 30, 32 wormazawil 2 weu 63 ouumsyIwA 2
WURUANA WnUNYUTiBY NFIVRINILAT 10150
WBlaeNM3TUTEITEULNUA : nAdBY - 0001
anuravieIURnas M oms Duenaowdn O dwsm O wdoudt
ety Y / ' sen1sTnaaey / Wneazeu /
7 wanfnsivinaasy YNVAINITVAFOY nnipAld
1 g - Usown Standard Methods for the Examination
(o) 0.0010 me/L €3 0.0500 me/L of Water and Wastewater, APHA,

- Ay

0.0020 me/L 2 0.0300 mg/L

- adlow

0.0005 me/L. 14 0.0500 me/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
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vauthenisiusesrmuaunTavissfiinmndesy

BaUfuRnnT : U5 wiel wia dnde
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anufing : aufl 30, 32 woWIYIIN 2 Yot 63 auUNIEINT 2
WIANS AUIYUTIBY nJMNAMINAT 10150
u e
MNEIaYN I 5UTaITEUUIUT : AR - 0001

v P ~d o -
anuzYpipsUfiRnng M ans DOuenaowdt O dwsn O ndeudt

[

o & & a
Gita] Yan / swnsiinagey / FBvincau /

af a o P ' o any
n W ﬂJ‘ﬁVWlﬂaaU GIUDINTYINEBY maliafild

1

T

- wuidey Standard Methods for the Examination

o
=

(") 0.02 mg/L {1 2,00 me/L of Water and Wastewater, APHA,
- upalen AWWA & WEF, 23° ed,, 2017,

0.02 mg/L 1 2.00 mg/L. part 3120 B
- Tasileatomn

0.02 mg/L fia 2.00 me/L
- VoAt

0.02 me/L §i4 2.00 me/l
- waamila

0.02 mg/L §13 2.00 mg/L
- {inifia

0.02 mg/L T2 2.00 mg/L
- 013?"1"’3

0.02 mg/L i1 2.00 mg/L
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1 |ih - Legionella spp. SO 11731 : 2017
(@) cfuw/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

ISO 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
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( 1 1 - Clostridium perfringens Standing Committee of Analysts,
(s10) Detected or not detected The Microbiology of Drinking Water,
2021, part 6
. Pseudomonas aeruginosa Standard Methads for the Examination
Detected or not detected of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 9213 E
- Gananhifuuaglesiv Standard Methods for the Examination
(’ 3.0 mg/L §11 50,0 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 5520 D
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- lumsnlugululnsiay

0.05 me/L fi4 10.00 mg/L

- luimen

0.22 mg/L. fi4 44.30 mg/L

- Wlanilugululnsiau

0.02 mg/L fia 3.00 mg/L

-lulasv

0.07 me/L i3 10.00 mg/L

dwiy Fag / semsinaey / Byaaou /

it AR Tvaaey TNYBIMTVNAFOY wafindild

1 | - Yananifuuaylusiu Standard Methods for the Examination
() 3.0 mg/L 14 50.0 me/L 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
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( 1 |ih - Tulamaulugy 7 v 1By Standard Methods for the Examination
Ch)) 2.0 mg/L &4 200 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500 - Nc,g B
- Hgoals Standard Methods for the Examination
0.30 me/L fiY 1.40 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed, 2017,
part 4500 ~ F D ‘
{ i - igesls Standard Methods for the Examination
. 0.30 me/L 13 5.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 4500 - F C
genAdausn o Sudl 7 nangew 2547 atiuft 13
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1 1 - Tlof Standard Methods for the Examination
(i) 2.0 mg/L 4 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500 - O G
- Ulof Standard Methods for the Examination
2.0 me/L 83 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 5210 B, part 4500 — O C
- Al In — house Method : TE-34
5.00 mg/L fia 200 me/L based on Standard Methods for
the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed, 2017, part 4500 - SO,” E
oonasiusn o Nuil 7 nsngan 2547 aviudt 13
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1 ih - §aAm Standard Methods for the Examination
(99) 0.10 mg/L fia 10.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 4500 - SiO, C
- wén Standard Methods for the Examination
0.10 mg/L it 1.50 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 3500 - Fe B |
- waanila Standard Methods for the Examination
0.04 me/L fis 2.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 3500 - Mn B
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2 | dhde - AU VA Standard Methods for the Examination
flanmgfl 103 °C B 105 °C of Water and Wastewater, APHA,
20 mg/L &1 5 000 mg/L AWWA & WEF, 23 ed,, 2017,
part 2540 D
- arsitavandléiomun Standard Methods for the Exarnination
ﬁqmwﬂ“ﬁ 180 °C of Water and Wastewater, APHA,
25 mg/L 14 8 000 me/L AWWA & WEF, 23° ed., 2017,
part 2540 C
- msfiazanglfianun In - house method : TE-24
flgumail 103 °C fia 105 °C based on Standard Methods for
25 mg/L 81 8 000 me/L the Examination of Water and
Wastewater, APHA, AWWA & WEF,
23" ed,, 2017, part 2540 C
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( 2 |y - Flof Standard Methods for the Examination
(#i9) 40 me/L i1 2 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5220 C
- arnudunsa-Ang Standard Methods for the Examination
4.0 H4 9.0 of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500 H'B
( - AU Standard Methods for the Examination
) 0.50 NTU fis 1 000 NTU of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 2130 B
panAsausn o Tufl 7 nsngiau 2547 avuil 13

newmsiasdusesfasuiiims nnidnemaniuinig namamsganfinu Inenand 38 sasuinnssy

LAF-30-9/02:21 Wi 14/22



FoveajiRng

A v
AounRa

oA A
MLIBLAVNTIUTBITEUUNIUN

AUy URng

: Ut navi ina 910

#i 87 0303/12060

voutnemsiusasrnsasadiesfjifntsnaseu

«l af
: m‘vﬁ 30, 32 Y98N TEIIUN 2 99U 63 DUUNWILINM 2

WYUANAT WAUYULTBY nEMEmMILAT 10150

s vmday - 0001

M s

O venanud [

0
o

- -
Frasm O wasud

o LY

dndy Yan / sensinaaoy / Bvaaou /
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<, 2 vude - anunlavn Standard Methods for the Examination
(vio) 100 uS/cm 4 5 000 pS/cm of Water and Wastewater, APHA,

- leenlud

0.005 me/L T4 0.200 me/L

- AV5AAUSIRRI
(Fwroniu LAS)

0.10 me/L 4 30.00 me/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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- ARy

0.10 mg/L i1 1.00 me/L
- IOIUM

0.10 me/L §s 4.00 me/L
- daned

0.10 mg/L 4 2,00 mg/L
- wamila

0.10 me/L §i8 2.00 mg/L
- mén

0.10 mg/L fiv 2.00 mg/L

iy Yan / sensivaaey / Fvaaeu /

i wanfusiinagey H19UBIMIVAROY wnafiadld

2 | - And Standard Methods for the Examination
(1®) 5 ADMI fia 300 ADMI of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 2120 F

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

AWWA & WEF, 23" ed,, 2017,
part 3111 B
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Ay an / IENITVREDY / wnnEay /
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N NANANTVAEBY IVAINTTVINS DU AUANLY
- v -
R 2 WAl - WULSEY Standard Methods for the Examination
Gh)) 0.02 mg/L 4 2.00 mg/L of Water and Wastewater, APHA,

N

- uasdioy

0.02 me/L 4 2,00 me/L
- Tnsilenianun

0.02 mg/L. i1 2.00 me/L
- NAAUM

0.02 mg/L 4 2.00 mg/L
- wnmila

0.02 mg/L i1 2.00 me/L
- inifia

0.02 mg/L 4 2.00 mg/L
- v

0.02 mg/L i 2.00 me/L

AWWA & WEF, 23° ed., 2017,
part 3120 B
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sy Fen / swnsTnadey / Yvagou /
) 7 wanSusiinasou FNUBINSNAADY walad
< 2 |dude - Uson Standard Methods for the Examination
(s0) 0.0010 mg/L fi1 0.0500 mg/L of Water and Wastewater, APHA,

- @Iy
0.0020 mg/L £ 0.0300 mg/L
- Fawdleu

0.0005 mg/L 84 0.0500 mg/L

- Uhinsniniunagluiu

3.0 mg/L 18 50.0 me/L

AWWA & WEF, 23" ed., 2017,
part 31128

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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- lwssvlugululasiou

0.05 mg/L T4 10.00 mg/L

- luasw

0.22 mg/L 04 44.30 me/L.

- ilamilugululasiay

0.02 mg/L fiv 3.00 mg/L.

-lulm

0.07 me/L 4 10.00 me/L

My Yan / emsiinazey / Yneasu /

i HAnSueinaaey HNBINTINAADY wafiadily

2 ﬁl'u.ﬁﬂ ~ 7u1m1§’1ﬂuttavhﬁ'u Standard Methods for the Examination
(mo) 3.0 me/L §9 50.0 mg/L 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

O &
FANATILIN U TUN 7 nINIAN 2547

LA-F-30-9/02-21

neauimsuasiusanisslfjiins nauinermiansuints nsnsimsganfine neneans 3

wih 19/22

adufl 13

-

Y dasuipngsy




# 87 0303/12060

gautsnsiusesananIadesuifntmngay

FovaafiRns _ : U3 wiav A 9ia
s i 30, 32 YeEwIEIA 2 voy 63 nuunTTIW 2
WRANAT LUAURYUTBY NFIMIIMIUAT 10150
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anuzreaeJURms M ons Duensewdt O dwsm O wdeui
dviu Taw / " seMsTnadeu / Tovaaou /
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2 | gy -tulasaulugy 9 1 1By Standard Methods for the Examination
(s10) 2.0 me/L fia 200 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500 - ng 8
- {laft Standard Methods for the Examination
2.0 mg/L f 2 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500 - O G
- Ulof Standard Methods for the Examination
2.0 mg/L 3 2 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed,, 2017,
part 5210 B, part 4500 - O C
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neeUimsIariuTetaiRns nadnendniuins nesnsamsgadny Inernand 33 uasuinnisn

LA-F-30-9/02:21 wi 20/22



# 87 0303/12060

vautiensiusasRnNEsIaiewiuRn 1madey

Fovoriing

A8
FOUNN

: U5 want wia e

: o P
: T 30, 32 YOUNIETIMN 2 YO8 63 DUUWISIINT 2

WYRUANAT LUAUNPTIBY NTIMHAMNUAT 10150

MBLAINMT U TOISE U : NAADY - 0001
aonsyeioniRng (M ans Ouenasowit 0O daesm O wndeud
R Tan / ' eMsiinagou / Tovaaou /
_ 7 nandusiinagay THUBINTNAEDY wmadaiild
C 2 |ty - Wgealsd Standard Methods for the Exarnination
Gh)) 0.30 mg/L fia 1.40 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed,, 2017,
part 4500 - F D
- vigoalsd ‘Standard Methods for the Examination
0.30 me/L &3 5.00 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23“ ed., 2017,
part 4500 - F C
( 3 'L'f‘laiz’i'wifﬁ - 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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- Pseudomonas aeruginosa

Detected or not detected

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

AWWA & WEF, 23" ed,, 2017,
part 9213 E

Y v o
2BNASINTN 1 TUA 7 nIngAN 2547

oonly o Auf : 1 Auenou 2564

%

(WHININI YNAN)

<
L -

Fenen1snseuimisuasiuseaiaaufjining

v o
QUUY 13

nesUimstarfuTBwiBeUfURMs naivemaniuins nsvnsamsganfine Inerrans 3 wasuinnis

LA-F-30-9/02-21

wih 22/22



Ref No. : 0303/12060

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

.Vﬂ\:

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

has successfully 'ISO/IEC 17025 : 2017

'Eﬁaboratory Acc;edtatxon, Department of Science Service

,i

and under the Burea'

for the requirements, regu a?lohs and criteria for the competence of testing laboratories

& ¢y ™ " A (VA B g
i’ \'\EJ‘“ ;}E'A[li x./} (\g ..'../:J ';__/.{le/“ i(}
Accreditation N umber TESTING - 0001

LA
}f/ 5%“)

f accreditation is a

lssue date  : 1% September 2021
Expired date : 14" July 2023

Signature : /%':——-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



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 . permanent [ site Temporary O Mobile
ltem 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 °Cto 105 °C

20 meg/L to 5 000 me/L.

- Total dissolved solids
at 180 °C

25 mg/L to 8 000 me/l.

- Total dissolved solids
at 103 °C to 105 °C

25 me/L to 8 000 mg/L

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

[n - house method : TE-24

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

23" ed., 2017, part 2560 C

Initial Issue Date '('th July 2004

Issue Number 13
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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 : ™ permanent [ site O Temporary [ mobile
Item Test Material / | Test ltem / Test Method /
. Number Product Range of Testing ' Technique Used
{, 1 Water - CoD Standard Methods for the Examination
40 mg/L to 2 000 me/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'8
L
A
- 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
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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 Temporary O Mmobile
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 pS/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 7m 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 3/22




Laboratory Name

Address

Accreditation Numnber

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

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

: Testing - 0001

Laboratory Status ‘ I permanent [ site El Termporary I Mobile
ltem Test Material / . Test Item / Test Method /
. Number Product Range of Te_stirlg 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, 23rd ed., 2017,

part 2120 C
- Cadrmium Standard Methods for the Examination
0.10 mg/L to 1.00 meg/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23" ed,, 2017,
0.10 me/L to 4.00 mg/L part 3111 B
- Zinc
0.10 me/L. to 2.00 me/L
- Manganese

0.10 mg/L to 2.00 me/L
-Iron

0.10 mg/L to 2.00 me/L

Initial Issue Date 7" July 2004

Issue Number 13
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Laboratory Name

Address

Accreditation Number

: TEST TECH CO,, LTD.

Reference No. : 0303/12060

Scope of Testing Laboratory Accreditation

1 30, 32 Soi Rama 2, Soi 63, Rama 2 Road, Samaedam,

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status . Permanent [ site Temporary [0 Mobite
ltermn Test Material / . Test item / 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 mg/L

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

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

AWWA & WEE, 23" ed., 2017,
part 3114 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
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Reference No, : 0303/12060

Scope of Testing Laboratory Accreditation

Laboratory Name : TEST TECH COQ., 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 Termnporary 1 Mobile

ltem Test Material / ' Test ltem / Test Methed /
Number Product Range of Testing Technique Used

1 Water - Barium Standard Metheds for the Examination
(cont.) 0.02 mg/L to 2.00 me/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 me/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 7" July 2004 Issue Number 13

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

{1 Temporary I Mobile

:M Permanent [ site

item Test Material / Test ltem / Test Method /
i Number Product Range of Testing Technique Used
( 1 Water - Legionella spp. ISO 11731 : 2017
(cont.) 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

lssue Number 13

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

Address

Accreditation Nurmber

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

AT

Laboratory Status : M permanent [ site [l Temporary [0 Mobite

ftem Test Material / | Test item / Test Method /

. Number Product Range of Testing . Technique Used
i 1 Water - Clostridium perfringens Standing Committee of Anatysts,

{cont)) Detected or not detected The Microbiology of Drinking Water,
2021, part 6
- Pseudomonas aeruginosa 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 me/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 lnnovation
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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

2T

Accreditation Number : Testing - 0001
Laboratory Status ™M permanent [ site Temporary [ mobite
ftem Test Material / ‘ Test ltem / Test Method /
Nurnber Product Range of Testing Technique Used
1 Water - Oil and Grease Standard Methods for the Examination
{cont.) 3.0 mg/L to 50.0 mg/L of Water and Wastewater, APHA,

- Nitrate as Nitrogen

0.05 mg/L. to 10.00 me/L

- Nitrate

0.22 meg/L to 44.30 mg/L

- Nitrite as Nitrogen

0.02 mg/L to 3.00 me/L

- Nitrite

0.07 mg/L to 10.00 mg/L

AWWA & WEE, 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

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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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 [ Site | Temporary [ 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 meg/L

- Fluoride

0.30 me/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
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Laboratory Name

Address

Accreditation Number

Scope of Testing Laboratory Accreditation

: TEST TECH CO., LTD.

Réference No. : 0303/12060

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

Bangkhunthian, Bangkok 10150

: Testing - 0001

Laboratory Status : ™ permanent L1 site [ Mobile
ltem Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used
1 Water -BOD Standard Methods for the Examination
(cont.) 2.0 mg/L to 2 000 me/L of Water and Wastewater, APHA,

- BOD

2.0 mg/L to 2 000 me/L

- Sulfate

5.00 mg/L to 200 mg/L.

AWWA & WEE, 23° ed,, 2017,
part 5210 B, part 4500 -0 G

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

AWWA & WEF, 23° ed., 2017,
part 5210 B, part 4500 -0 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 - SO, E

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
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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 .M permanent [ Site d Temporary O mobite
Itern Test Material / V Test ltem / Test Method /
Number Product Range of Testing Technique Used
{\ 1 Water - Silica *{ Standard Methods for the Examination
{cont.) 0.10 me/L to 10.00 mg/L of Water and Wastewater, APHA,

AWWA & WEF, 23" ed,, 2017,

part 4500 - Si0, C

- fron "| 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

- Manganese Standard Methods for the Examination
0.04 mg/L to 2.00 me/L of Water and Wastewater, APHA,

AWWA & WEF, 23 ed,, 2017,
part 3500 - Mn B

Initial lssue Date 7 July 2004

Issua Number 13

Bureau of Laboratofy Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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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 O Temporary [] Mobile
ftem Test Material / | Test ltem / Test Method /
i 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
(\ ' - Total dissolved solids In - house method : TE-24
o 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 a 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 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 : ™ Permanent [ Ssite O Temporary I Mobite
ftem Test Material / . Test ltem / Test Method /
Number Product Range of Testing Technique Used
( 2 Wastewater - COD Standard Methods for the Examination
(cont) 40 mg/L to 2 000 me/L of Water and Wastewater, APHA,

-pH

4.0t0 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
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Laboratory Name

Address

Accreditation Nurnber

: 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 Temporary 1 Mobite
ftem Test Material / - Test tem / Test Method /
Number Product Range of Testing Technique Used
( - 2 Wastewater - Conductivity Standard Methods for the Exarination
(cont) 100 uS/cm to 5 000 uS/cm of Water and Wastewater, APHA,

- Cyanide
0.005 mg/L to 0.200 mg/L.

- Surfactant
(Calculated as LAS)

0.10 mg/L to 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- CNC, E

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

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

Initial Issue Date al July 2004

Issue Number 13

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

(AF-31-9/11-19
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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 O Temporary [ Mobite
ltem 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 me/L to 2.00 me/L
- - Manganese
0.10 mg/L to 2.00 me/L
- fron
0.10 mg/L. to 2.00 mg/L
Initial Issue Date 7" July 2004 lssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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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 O Temporary [ Mobile

Itern Test Material / Test ltem / 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 meg/L to 2.00 me/L
- Copper

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

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

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

0.02 meg/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-31-9/11-19 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
ltem Test Material / Test ltem / Test Method /
Number " Product Range of Testing Technique Used

2 Wastewater

{cont.)

- Mercury

0.0010 me/L to 0.0500 me/L

~ Arsenic
0.0020 me/L to 0.0300 me/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

Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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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 . permanent [ Site Temporary [0 Mobile
ltem Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used

2 Wastewater

(cont.)

- Oil and Grease

3.0 mg/L to 50.0 mg/L

- Nitrate as Nitrogen

0.05 meg/L to 10.00 mg/L

- Nitrate

0.22 mg/LL to 44.30 mg/L

- Nitrite as Nitrogen

0.02 mg/L. to 3.00 me/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

lssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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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 [ Ssite O Temporary 1 Mobite
ftem 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,

- BOD

2.0 mg/L to 2 000 me/L.

- BOD

2.0 meg/L to 2 000 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 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

Initial issue Date 7" July 2004

Issue Number 13
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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 . permanent O site Temporary O Mmobile
ltem Test Material / ' Test ltem / Test Method /
Number Product Range of Testing Technigque Used
2 WasteWater - Fluoride Standard Methods for the Examination
(cont.) 0.30 mg/L. to 1.40 mg/L. of Water and Wastewater, APHA,
AWWA & WEF, 23 ed., 2017,
part 4500 - F D
- Fluoride Standard Methods for the Examination
0.30 mg/L to 5.00 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed, 2017,
| part 4500 - F C
3 Swimming pool water - Staphylococeus aureus Standard Methods for the Examination
Detected or not detected 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
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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 Sof Rama 2, Soi 63, Rama 2 Road, Samaedam,

AWWA & WEF, 23" ed., 2017,

Laboratory Status : M permanent [ Ssite O Temporary I Mobite
ltem Test Material / . Test ltem / Test Method /
_ Number Product Range of Testing Technique Used
. .. 3 Swimming pool water - Pseudomonas aeruginosa Standard Methods for the Examination
{cont.) Detected or not detected of Water and Wastewater, APHA,

part 9213 E

Initial Issue Date 7m July 2004

lssue Date : 1" September 2021

Signature

/71.7

(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
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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

\QO&JVYo\\rCL &Msamgwa/m
(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.

1

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 WEEF, 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,
WEE, 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

. Iron

. Manganese

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

Burean of Laboratory Quality Standards

Revision No. 00
Date Revised 26 November 2020

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

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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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN=—%
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES iﬁ‘h/%ﬂ\@s
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %77~ BAZ 8N
TEL. 0-2717-3000-24 FAX. 0-2719-9484 T se e mst02s

CALIBRATION 0008

Certificate of Calibration Certificate No.: 217605
Page: 1of2

Equipment: Digital Thermometer With Sensor
Manufacturer: Teslo This certificate may not be reproduced other than in full,
except with the prior written approval of the head of
Model : 926 Corporate Services 3: Equipment Calibration and Testing Services.
Serial No.: 5609260110250914
1D No.: EQL-058

Condition As-Received: Used ltem

Received Date: 26 April 2021
ra Calibration Date: 28 April 2021
L to 11 May 2021
Reference: 2104-0645WN Submitted by: TEST TECH CO.,LTD (HEAD Office)

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

Bangkhunthian, Bangkok 10150

Relative Humidity:- (60 £20)%

Procedure used: Calibration were conducted using in-house 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-90.

Condition of this result of calibration

PN AR LI I AL BLE2 Ak ot et

1.Reference standards instuments :

{nstrument 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
~ 4) Digital Thermometer 1529 AB6176 2011303 07 Nov 2021
5) Industrial Platinum Resistance Thermometer 5627 739435 2011303 07 Nov 2021

2 The certificate is valid only to the item calibrated on date and place of callbration.
3 This Cerlification is traceable fo the international System of Unltwmalntained at:-

-National Institute of Metrology Thalland (NIMT)

Calibrated by :  Pitak Srimongkol Approved Signatory : OZ
Issue Date : 13 May 2021 [ ]Phalinee Prabpaipal

{./] Chatchawan Khunpiluek
{ ]Wanlop Larpkurn

5 0260224



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 uuc* Uncertainty
Depth Temperature Reading Error of Measurement
( mm.) (°C) (*C) (*C) (£C)
150 3.8975 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
150 160.0029 149.7 -0.3028 0.49
150 170.0037 169.6 -0.4037 0.55
150 179.9975 179.4 -0.8975 0.58
Result of Calibration:- Without Adjustment
Function: Temperature measurement
This equipment was connected with Thermocouple Type T ID No. EQL-058 Water Proof

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

Immersion Standard uucr Uncertainty

Depth Temperature Reading Error of Measurement
( mm.) (°C) (°c) (°C) (2C)

90 40.9967 40.9 -0.0967 0.24

90 44,9988 44.9 -0.0988 0.24

80 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.
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

NSC-’HSI’USI"O"S

I/'—\\ 3
AR CALINRATION €043

CERTIFICATE. No : 21T8009 . PAGE:10OF2
REFERENCE No: 62147-2

Certificate of Calibration

' EQUIPMENT ; LIQUID IN GLASS THERMOMETER
MANUFACTURER : PRECISION
MODEL | :
SERIAL No : 8925
C pNo : BQL-103
RESOLUTION : 0.1°C
TYPE : TOTAL IMMERSION
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

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

{ "ALIBRATED BY : CHARUKIT L.
CALIBRATION DATE : 25-Aug—}(/ |
APPROVED BY

ONGSAK J.
ISSUED DATE ; 25-Aug-21
RECEIVED DATE : o 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
ww.qealibration.com

CONDITION OF THIS RESULTS OF CALIBRATION

CERTIFICATE No : 21T8009 PAGE:20F2
Calibration Report
EQUIPMENT LIQUID IN GLASS THERMOMETER
MANUFACTURER PRECISION
MODEL : -
ID No : EQL-103 SERIAL NUMBER : 8925
" RESOLUTION : 0.1°C TYPE : TOTAL IMMERSION
RECEIVED DATE : 18-Aug-21 CALIBRATION DATE 25-Aug-21
AMBIENT TEMPERATURE : 23°C+3°C RELATIVE HUMIDITY 50 %RH * 20 %RH

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE

~ THERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON

. TS-90.
‘2. REFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL, SERIAL No CERTIFICATE No DUE DATE
1) STANDARD THERMOMETER 1529 A22167 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 AGB155 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.
5. THIS CERTIFICATE IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
- NATIONAL INSTITUTE OF METROLOGY (THAILAND).
RESULT OF CALIBRATION : WITHOUT ADJUSTMENT
STANDARD uucH IMMERSION CORRECTION EMERGENT UNCERTAINTY
READING READING DEPTH (°C) STEM OF
(°C) (°C) (mm) TEMPERATURE MEASUREMENT
¢C) *°C)
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-GO10 REW02




QUALITY CALIBRATION CO.,LTD. X,

S 7,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Z /—/—;\\\?
www.qcalibration.com "4,,/\\0\“ NSC ’rm nsvoﬁs
il i\ CALIDRATION 6149

CERTIFICATE No : 21T8008

REFERENCE No : 62147-1

EQUIPMENT

PAGE:10F2

Certificate of Calibration

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 I SO1 63, RAMA I RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

(_ ALIBRATED BY CHARUKIT L.
CALIBRATION DATE 25-Aug2f
/
APPROVED BY - (7@/\
PONGSHK 7.
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-GO10 REV 02



QUALITY CALIBRATION CO.,LTD.

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584
www.qcalibration.com

CERTIFICATE No : 21T8008

EQUIPMENT
MANUFACTURER
MODEL

1D No
RESOLUTION
RECELIVED DATE

AMBIENT TEMPERATURE

Calibration Report

LIQUID IN GLASS THERMOMETER

PRECISION
G13004
EQL-111
1°C
18-Aug-21
23°C+3°C

CONDITION OF THIS RESULTS OF CALIBRATION

SERIAL NUMBER
TYPE ‘
CALIBRATION DATE
RELATIVE HUMIDITY

PAGE:20F2

TOTAL IMMERSION
25-Aug-21
50 %RH # 20 %RH

1. THIS INSTRUMENT WAS CALIBRATED BASED ON ASTM E77:1992 BY COMPARISON WITH STANDARD PLATINUM RESISTANCE
( 'ﬂERMOMETER (SPRT) INTO LIQUID BATH TEMPERATURE CONTROLLER. THE TEMPERATURE SCALE USED WAS BASED ON
" 1TS-90,

2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIALNe . 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 ) STEM OF
°C) ©C) (mm) TEMPERATURE MEASUREMENT
0 #°C)
114.9054 115.0 110 -0.0946 N/A 0.14
1209149 121.0 120 -0.0851 N/A 0.14

“t..C* : 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 REW02
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) S
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES 2
%

5344 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 %7778
TEL. 0-2717-3000-24 FAX. 0-2719-9484 M Nseasimstions

CALIBRATION 0008

N

¥

s,

Certificate of Calibration CQ“‘““"T,:;; f*;‘feg

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

Condition As-Received: Used ltem

Received Date: 25 October 2021
{/ Calibration Date: 27 October 2021
to 02 November 2021
Réference: 2110-0738DN Submitted by: TEST TECH CO,,LTD (HEAD Office)
Ambient Temperature: ( 25 £ 3 ) °C
Relative Humidity: (50.+ 20) % 30,32 Rama [l Sol 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 chifled mirrar 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
1.Reference standards instuments :
Instrument Model Serial No. Certificate No. Due Date
1) Standard Chilled Mirror Hygrometer Sensor Dew Prime 1} 31863 19714 20 Sep 2022
2) Standard 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,

s

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 : 6 z

Issue Date : 04 November 2021 [\/ ] Chakrit Waewanjua
{ 1Pornthippa Tameyakul
[ ]Pitak Srimongkol
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Result of Calibration:-
Function:

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:

Standard
Temperature
(°C)
16.00
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 level approximately 95%.

Without Adjustment
Humidity measurement.

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

Without Adjustment
Temperature measuremsnt,

uuc
Reading
(°C)
15.0
20.0
250
30.0

«00o-~

Cert. No.: 21H2269 i#

Page.: 2 of 2

Uncertainty
Error of Measurement
(%R.H.) (%R.H.)
-0.1 1.5
-0.1 1.5
0.9 1.7
1.0 17
0.8 1.7
Uncertainty
Error of Measurement
(°C) (#°C)
0.00 0.72
0.00 0.72
-0.01 0.72
-0.01 0.72

a 1079790
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(Calibration Certificate of Conductivity Meter)
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: TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
@/g CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES
5 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 v vt
3 TEL. 0-2717-3000-27 FAX.0-2719-9484 CALIBRATION 0008
v
5 Cert.No.: 22CH120
9 Page.: 1 of 3
454 ° o . . !
d Certificate of Calibration
!
% "
é Equipment : Conductivity Meter
j Manufacturer : TOA DKK
['r,sé
: Model : CM-41X
Bl Serial No. : 842572
:’ ID No. : EQL-211
\} Condition As-Received: Used ltem
’é Received Date : 24 January 2022
l Calibration Date : 26 January 2022
7
1? Reference : 2201-0646DN-1
§) Submitted by : TEST TECH CO.,LTD (HEAD Office)
7 30,32 Rama Il Soi 63, Rama Il Rd.,
N Samaedam, Bangkhunthian, Bangkok 10150
Ji
»;.,;'é Ambient Temperature : (25 % 2.5) °c
2 Relative Humidity : (80 £ 15) % [
s,;"! Calibration Procedure: In ~-house method :
{f : - CP-CH#6 by direct measurement
i with certified reference material (CRM)

- CP-CH8 by comparison with standard thermometer

-«
Ve o

— s

Calibrated by : Warakorn Lerngagtrakul

“ &

——— 8~

WH :

Approved Signatory

Approved by :

s,
W,
o

“,
PPt

& o g

L, —a

(/) Malee Butkruea
( ) Saithip Meangmai

e

—m

Y ;
#
P ( ) Warakorn Lerngagtrakul Z
Issue Date : 3 February 2022 .
+
o )
» i
N - - . -
9 The Uncertainties are for a confidence probability of approximately 95% c
&, :
4 é This certificate may not be reproduced other than in full, except with the prior written 3
s Approval of the head of Corporate Services 3 : Equipment Calibration and Testing Services. . 6
a!! %\ aé’g}; :
A Sl 0
gt 6 oy ]
;’% c«e/\§¢'rf*::§g‘e/:\‘§gw.«a§“§°f;:§€%wm rﬁ\%"’r%'eﬁ\%‘r;} °f/‘~\;:,®°r ﬁ\fg‘t,‘*\. "*}.ﬁ
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f; Cert.No.: 22CH120
% %,
i Page.: 2 of 3 é
i"‘ Condition of this result of calibration
#4 1. Reference Standard Instrument :- %
3 Instrument Serial No. IDNo.  Certificate No. Due date it
< 1) Thermometer 1963878  130RC095 211977 17 Sep 2022 ol
2) Ref. Std.Thermometer 4982054  110RC044 2111201 26 Oct 2022 {
j; This certification is traceable to the International System of Unit maintained at:- p
js - Traceable to National Institute of Metrology (Thailand), NIMT 7,
% 2. Certified Reference Materials :- {
A ~ Conductivity calibration solution, CPA chem Ltd., The measurement results are traceable to Sl 58,
‘ through CPA chem Lid., ANSI-ASQ National Accreditation Board, Accredited No. AR-1835 {

A s
Conductivity Solution Manufacturer Lot No. Exp. date 3
147.0 uSlom CPA Chem 761020 02 Aug 2022 i
b 1.413 mS/em CPA Chem 761021 02 Aug 2022 i
12.8806 mS/cm CPA Chem 754037 28 June 2022
/, - Control Condugctivity calibration solution temperature by Water bath (25+0.1) °c A
1z 3. This certificate is valid only to the item calibrated on date and place of calibration,
| 1
w; ;
4 Calibration results A
'; Function : Conductivity Measurement {
j_ 1 (*) After Adjustment at 147.0, 1413.0, 12880.6 pS/cm Ny
¥ Conductivity Electrode Serial No.: 806F0005 b
Vf Standard Before Adjustment After Adjustment Uncertainty Coverage %«i
1‘}} Conductivity Solution UUC* Reading UUC* Reading of Measurement factor |4

i (%) < b
:,%/ 147.0 uS/em 149.1 uS/cm 146.9 uSfcm 0.99 uS/em 200 |
it 1,413 mS/em 1.424 mSicm 1.413 mS/em 0.0092 mS/cm 200 |7
;} 12.8806 mS/cm 12.81 mS/cm 12.88 mS/cm 0.086 mS/cm 2.00
5"5“': gis
5 . —'}[’F
'}} Remark - UUG* = Unit Under Calibration 'Z{
A4 - 147.0 pS/cm Adjustment Cell constant = 98.4m"" i
& -1 Fo
N - 1.413 mS/cm Adjustment Cell constant = 99.2m gf

-1
2 - 12.8806 mS/cm Adjustment Cell constant =100.7m s
) \
i {
Jsé %’{‘{%:
! - L RN e SN St 2N ST ST ST S e I TR MR Y

a 1092322




'i Sy Mt o i S N Dl S p R SR i iiw/“%;:’é
b i
£4
} Cert.No.: 22CH120
Y Page.: 3 of 3 A
> Calibration Results {
?J Function : Temperature Measurement :
‘% (*) Without adjustment
‘3 This equipment was connected with Temperature Probe;
% - Model : CT-58101B
- Serial No. 806F0005
? Dimension of probe;
7 length: 114 mm. %
% - Diameter : 12 mm.
i - Immersion Depth : 100  mm. 3
./ | Calibration Standard uuc* Uncertainty of | Coverage :
t Point Temperature Reading Error Measurement factor ;;',f
% (°c) (°c) (°c) (°c) (%) k {
{ :;I
25.0 25.003 25.1 0.097 0.13 2.00 "

Remark ; - UUC* = Unit Under Calibration ‘

I

N
)
i

"Ly

7% The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
13 factor k, providing a level of confidence of approximately 85 %.
4
"*é :
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)  S$%
CORPORATE SERVICES 3; EQUIPMENT CALIBRATION AND TESTING SERVICES M
53414 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 % 7"\
TEL. 0-2717-3000-24 FAX. 0-2719-9484 v oy Wy}
. CALIBRATION 0008

Certificate of Calibration  Certifieats . 220088

Equipment : Standard Weight
Manufacturer: LS This certificale 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.: -
ID No.: EQL-121

Conditlon As-Received: Used Item

. Received Date: 03 February 2022
2/’ - Calibration Date: 08 February 2022
. '
' Reference: 2202-0110DN Submitted by: TEST TECH CO.,LTD (HEAD Office)
Ambient Temperature: 23 £2)°C
Relative Humidity: (50 £ 15 ) % 30,32 Rama 1l Soi 63, Rama {l Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1011 mbar .

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

Condition of this result of callbration

1.Reference standards instuments :

Instrument Model! Serial No. Certificate No. Due Date
1) Standard weight Set (E2) _ YCS831-712-00 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 Thailand (NIMT)

Calibrated by :  Suwat Wutthicharoenmongkol Approved Signatory : ) )

Issue Date : 08 February 2022 { ] Phalinee Prabpaipal
) [~ Sura Suwannasri
[ ] Chaowalit Rittirak

B 0280632



Result of calibration

Without adjustment

Cert No.: 22M196
Page: 2 of 2

Nominal Uncertainty of Maximum
-'.j,._ Value Conventional mass Measurement Permissible error
(%) (%)
50 g 50.00008 g 0.10 mg 0.30 mg

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

-00o~

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN)
CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES N LI\ NE
53474 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250 . If;\\ N ‘ - *\ |

TEL. 0-2717-3000-24 FAX. 0-2719-9484 ) NSC-TISITIS17025
CALIBRATION 0008
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Certificate of Calibration  Cetfe® :‘;f 217550

Equipment : Standard Weight
Manufacturer: B 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
ID No.: EQL-139

Condition As-Received: Used ltem

L Received Date: 25 August 2021
)t
A Calibration Date: 01 September 2021
Reference: 2108-0772WN Submitted by: TEST TECH CO.,L.TD (HEAD Office}
Ambient Temperature: ( 23 £ 2) °C
R - '
Relative Humidity: (50 £ 15 ) % 30,32 Rama Ii Sol 63, Rama il Rd,, Samaedam
Bangkhunthian, Bangkok 10150
Atmospheric Pressure: 1006 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 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 result of calibration
1.Reference standards instuments :
Instrument Model Serlal No. Certificate No. Due Date
1) Standard weight Set (E2) YCS831-712-00 50202965 MM-0102-20 13 Juf 2022
I 2.This certificate is not certified for any commercial transaction.
iy 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 :  Chaowalit Rittirak Approved Signatory : = @/ ZM
Issue Date : 02 September 2021 (1 Phalinee Prabpaipal

[ 1Sura Suwannasri
[ ] Chaowalit Rittirak

R N?RA]N?A
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Cert No.: 21M1550

Page: 2 of 2
Result of calibration Without adjustment
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

~-000~

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

a 1064767
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) SN/

CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES

534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG, BANGKOK 10250
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Equipment :

Manufacturer:
Model:
Serial No.:

1D No.:

Condition As-Received:

Received Date:

Calibration Date:

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

Certificate of Calibration

Standard Weight
Mettler Toledo
11119459
EQL-149

Used ltem

25 August 2021

01 September 2021

7L NN
0/" In| “\“\\\

NSC-TiSI-TIS17025
CALIBRATION 0008

Certificate No, : 21M1549
Page: 10of2

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.

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

Ambient Temperature: ( 23 * 2) °C

Relative Humidity: (50 + 15 ) % 30,32 Rama Il Soi 63, Rama I Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Atmospheric Pressure: 1006 mbar

Calibration were conducted using ir-house calibration procedure CP-M01 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?.

Procedure used:

Condition of this resuit of calibration

A ARL LA A LB IR LE LA A sl e e ]

1.Reference standards instuments :

Model
YCS31-712-00

Due Date
13 Jul 2022

Serial No.
59202965

Certificate No.
MM-0102-20

Instrument
1) Standard weight Set (E2)

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)

o 7 4

[V]/ Phalinee f‘rabpai;al
[ ] Sura Suwannasri
{ ] Chaowalit Rittirak

Chaowalit Rittirak
02 September 2021

Calibrated by : Approved Signatory :

Issue Date :

B 0268025



Cert No.: 21M15489

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 0.25 mg

The reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage .
;" factor k= 2, providing a level of confidence of approximately 95 %.
<
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(Calibration Certificate of Turbidimeter)
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SPC Calibration Center S% Rl

Part of DKSH Grot
Certificate of Calibration
Equipment: TURBIDIMETER Certificate No.: C08210219
Model: 2100N lssued 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 lIRd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand
Environment Condition: . Temperature 23 °C ® 2 °C
Humidity 50 %RH £ 15 %RH
Calibration Place: Environment Laboratory, SPC RT Co., Lid.
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

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

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemational System of Units (S1). It provides traceability of measurement to interational or
national standard or other recognized national standard laboratories.

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

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

v wART 81 4l

SPC RT CO,, LTO.

nawadl 00003 1194 YourRsssnmBa 57 aungyuin 101/1 trwnsn tyanTslats N{ANMIRINAY 10260

Bronch 00003 1194 Sol Wochiroihamsathit 57, Sukhumwll 101/1 Road, Bongahok, Phrokhanong, Bongkok 10260 Thailond
Tol» 1t ZIAK 4227 Evi AVVLAING Fav' N IR 4424  Fumalls Infn encr@ennrt rom Uhshaitas unta ennad s

SPCC-FM-CNR-07* 23 Nnv 2020
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Business Unit

SPC ‘Calibration Center

K

Part of DKSH Grou

Certificate No.: C08210219 Page 2 of 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
20.40 204 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

u3dh 10aAR 81¥R dada
SPC RT CO,, LTD.

l('lﬂ# 00003 1194 wourdssssunlia 57 mlll!“)ﬁﬂ 10171 ®9MWI9M ranivug APHHINLAY 10260

Bronch 00003 1194 Sol Wachirathomsathlt 57, Sukhumvil 101/1 Road, 8
Tats 1 JRR AT Evl AUNLAVA Fnve N FHAE 4494 Cnlls Iafn
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(Calibration Certificate of pH Meter)



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

¢/
N
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)

'4/,' éz\“\\

\‘\

NSC-TISI-TISI7028
"':In il u\\‘\ CATINRATION co1o

.. CERTIFICATE No : 22E0980 ' , PAGE:10F2
REFERENCE No: 63904-1

Certificate of Calibration

EQUIPMENT : pH METER
MANUFACTURER : DKK-TOA
MODEL ‘ : HM-25R
SERIAL No : 760205

( _ ID No : EQL-183

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

30,32 RAMA 11 SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 16150

CALIBRATED BY : PRASERT P.

y CALIBRATION DATE : 02-Feb-22 ‘

' APPROVED BY : V ) |
‘ PON(_VAJ( J.

ISSUED DATE : 02-Feb-22

RECEIVED DATE : 02-Feb-22

THIS CERTIFICATE MAY NOT BE REPRODUCED OTHER THAN IN FULL EXCEPT WITH THE PRIOR WRITTEN APPROVAL OF
g 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 : 2 OF 2

Calibration Report
"EQUIPMENT : pH METER
' MANUFACTURER :  DKK-TOA MODEL : HM-25R
- ID No ¢ EQL-IS83 SERIALNUMBER i 760205
- RECEIVED DATE : 02-Feb22 CALIBRATIONDATE :  02-Feb-22
‘'AMBIENT TEMPERATURE ~ :  25°C%1°C RELATIVEHUMIDITY : 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 :-

g A INSTRUMENT - MODEL 'S'%g_};'l;w 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 2179121 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 i
- NATIONAL INSTITUTE OF STANDARD AND TECHNOLOGY, USA.
- NATIONAL INSTITUTE OF METROLOGY (THAILAND)

. fRESULT 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
{f' 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 uucCH IMMERSION ‘CORRECTION UNCERTAINTY
READING READING DEPTH OF MEASUREMENT
cC) - (°C) (mm) C) . #°C)
25.003 251 80 «0.097 -' 0.21

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

_._;fTHE 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
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{ 0| | =] QUALITY CALIBRATION CO.,LTD. & \\\__/_// %,
: % 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
E Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 -
: &
. et . . r/" /'\ \§¢ y by K y
: : /"/n‘u“‘\‘ QEF;TES}!T’}’("S?}Z?)%

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
| s CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : | TEST TECH CO., LTD. '
L 30,32 RAMA I SOI 63, RAMA Il RD., SAMAEDAM,

BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY ; | PRASERT P.

CALIBRATION DATE i 15-Oct-21

APPROVED BY : %

PON J.

' ISSUED DATE : | 15-Oct-21
' RECEIVED DATE . 15-Oct21

Rt

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

Calibration Report
;TEQUIPMENT : pH METER
IMANUFACTURER : TOA DKK MODEL :
1D No EQL-199 SERIAL NUMBER ;
'RECEIVED DATE 15-Oct-21 CALIBRATION DATE
AMBIENT TEMPERATURE 25°C1°C

CONDITION OF THIS RESULTS OF CALIBRATION

t
§
¢
f
7
i
l

RELATIVE HUMIDITY

PAGE:2OF2

- HM-41X

784787

© 15-Oct-21
. ST%RH 10 % RH

;1‘ THIS INSTRUMENT WAS CALIBRATED BY DIRECT MEASUREMENT METHOD BASED ON WI-TQ-062. THE DISPLAY UNIT
’ WAS TESTED BY GENERATING STANDARD VOLTAGE TO THE UNIT AND READ THE VALUE COMPARED WITH
CALCULATED VALUE. THE DISPLAY AND ELECTROD WAS CALIBRA’I‘ED BY USING STANDARD pH BUFFBR SOLUTION.
:2. REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL “"SEI_I“_—_‘(;éll;I:O/ . CERTIFICATENe DUE DATE
1) pH STANDARD SOLUTION 00651-06 CC719181 4880-12119147 . 05-A'pi‘-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
i 4) PROCESS CALIBRATOR 744 7514008 21E1392 29-Apr-22
5) BATH 260014 1247 48074 21T9121 10-Sep-22
6) THERMOMETER WITH PROBE 421504 55000379 21T9129 14-Sep-22
7) STANDARD THERMOMETER 2560 Ald4sde 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,.
45 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
i* | STANDARDpH | UUCREADING CORRECTION | ACTUAL READING| UNCERTAINTY OF|  COVERAGE
T 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
Q) @) (mm) o) - &0y
25.008 25.0 80 0.008 "0.21

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

'COVER.AGE FACTOR k, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT b

'|"
1
H
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THE REPORTED UNCERTAINTY OF MEASUREMENT WAS BASED ON A STANDARD UNCERTAINTY MUL’I‘IPLIED BY A
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(Calibration Certificate of Thermo - Hygrometer)
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) N
. CORPORATE SERVICES 3: EQUIPMENT CALIBRATION AND TESTING SERVICES M

534/4 PATTANAKARN ROAD SOI 13, SUANLUANG, SUANLUANG, BANGKOK 10250 %7\ BAE
. . 4 W ; L,
TEL. 0-2717-3000-24 FAX, 0-2719-9484 i NSC-TISI-T($17025

CALIBRATION 0008

2

'),

Certificate of Calibration ~ Gerffiestt Yo.+ 275268

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

Condition As-Received: Used item

Received Date: 25 QOctober 2021

Calibration Date: 27 October 2021

‘ to 02 November 2021

R\é,fgrence: 2110-0738DN Submitted by: TEST TECH CO.,LTD (HEAD Office)

Ambient Temperature: (25 = 3) °C

Relative Humidity: (50 £20)% 30,32 Rama ll Sol 63, Rama |l Rd., Samaedam,
Bangkhunthian, Bangkok 10150

Procedure used:  Callbration 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 femperature measurement function into humidity / temperature chamber,

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 H 31863 19714 20 Sep 2022
2) Standard 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 Centification 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 Tantlyawutti Approved Signatory : 6 !

Issue Date : 04 November 2021 [\/ ] Chakrit Waewanjua
[ JPornthippa Tameyakul

[ ]Pitak Srimongkol




Result of Calibration:- Without Adjustment
Function: Humidity measurement,
Reference Standard uuc*
Temperature Humidity Reading Error
(°C) (%R.H.) (%R.H.) (%R.H.)
25,0 3041 30.0 -0.1
25.0 . 4041 40.0 -0.1
25,0 50.1 51.0 0.9
25.0 60.0 61.0 1.0
25.0 75.2 76.0 0.8
Result of Calibration:~ Without Adjustment
Function: . Temperature measurement.
Standard vucH
Temperature Reading Error
C) (°C) (°C)
15.00 15.0 0.00
20.00 20.0 0.00
25.01 25.0 -0.01
30.01 30.0 -0.01

UUC* : Unit Under Calibration

Uncertainty

Cert. No.: 21H2269 37

Page.: 2 of 2

of Measurement

(%R.H.)

1.5
1.5
1.7
1.7
1.7

Uncertainty

of Measurement

(°C)
0.72
0.72
0.72
0.72

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

-000~
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s QUALITY CALIBRATION CO.,LTD. SO,
[} 1 m] SN
o 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 M
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 Z //'::\\ 3
E 2 " www.gealibration.com ”4"'@\“\\\ NSCTISITIS 003
CERTIFICATE No: 21T9567/1 , . PAGE:10F2

REFERENCE No : 62575-5 '
‘ Certificate of Calibyation

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

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT

MODEL : UFE 500

SERIAL No : G 512.2005

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

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

CALIBRATED BY : - CHAICHARN CH.

CALIBRATION DATE : 23-Sep-21

APPROVIED BY

' PONGYAK 1.
ISSUED DATE H 05-Oct-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-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

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

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UFE 500

1D Neo EQL-161 S/N 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 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.

1EFERENCE STANDARD INSTRUMENTS :- ]
INSTRUMENT MODEIL, SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITHRTD 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 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
1
5 GENERAL INFORMATION :
Overall Ambient Temperature around the Chamber (°C) variation : 4
3 Overall Line Voltage (V) variation : 9
/ 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
S &) 0 O &0 C) (Y]
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
Temp (°C) | Temp (°C) #1 #2 #3 #4 Ref. § #6 #17 #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 | 120.33 | 12024 | 119.88 | 119.91 | 119.83 | 120.04 | 120.21 | 120.51 0.38

140.5 140.5 139.90 | 140.32 | 140.27 | 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

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

A

F-GOI0 REV : 02




QUALITY CALIBRATION CO.,LTD. S,

S,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 m
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 £ /;::\-\ 3
www.qcalibration.com "4,/,',,:"'?‘;\\\\‘\ NscTsLTISI T
CERTIFICATE No : 21T9568 PAGE:10F2

REFERENCE No : 62575-6

EQUIPMENT
MANUFACTURER
MODEL

SERIAL No

ID No

CONDITION A5 RECEIVED :

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

ISSUED DATE

RECEIVED DATE

Certificate of Calibration

HOT AIR OVEN
MEMMERT

UF 110

B414.0764

EQL-169

USED ITEM

TEST TECH CO., LTD.

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

CHAICHARN CH.

23-Sep-21

PONGSAX 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-GOI0REV : 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

CERTIFICATE No : 2179568 PAGE:20F2
Calibration Report

EQUIPMENT HOT AIR OVEN

MANUFACTURER MEMMERT

MODEL UF 110

ID 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 em 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.

" Y\EFERENCE STANDARD INSTRUMENTS :-
INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER 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
(49 &) 4Y) o) #°C) &Y 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. § #6 #1 #8 #9 & °0)
104.0 - 104.0 10432 | 104.08 | 103.67 | 103.89 | 103.58 | 103.73 | 104.04 | 103.73 } 103.93 0.38
180.0 180.0 18038 | 179.02 | 179.16 | 179.40 | 179.25 | 179.24 | 180.76 | 179.13 | 180.37 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

v’

BF-GO10REV : 02
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QUALITY CALIBRATION CO.,LTD. S,
=,
235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160

i

Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 3
www.qcalibration.com "’o/,m\\*\ NsCTSLTS s
CERTIFICATE No : 21T9566 i PAGE:10OF2

REFERENCENo : 62575-4
Certificate of Calibration

EQUIPMENT : HOT AIR OVEN
MANUFACTURER : MEMMERT
MODEL ; UFE 500
SERIAL No : G508.0791

(D No - : EQL-128
CONDITION AS RECEIVED : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

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

CALIBRATED BY . : CHAICHARN CH.

CALIBRATION DATE : 23-Sep-21-

APPROVED BY : ( ; }

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-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:20F2
Calibration Report

EQUIPMENT : HOT AIR OVEN

MANUFACTURER ! MEMMERT

MODEL : UFE 500

ID No : : EQL-128 S/N : G508.0791

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

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

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 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

FANCIS AT W42t e

3 4 5
1 2,
5 Z GENERAL INFORMATION
l" Overall Ambient Temperature around the Chamber (°C) variation : 2
S ) Overall Line Voltagg(V) variation : 5
/ 4 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 Varijation
O §Y) °C) (°C) #°C) 0 (1Y)
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 (x°C)
104.0 104.0 104.03 | 103.61 | 104.24 | 103.79 | 103.77 | 104.04 | 10445 | 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 CONF IDENCE APPROXIMATELY 25%.
END OF CALIBRATION REPORT

F-GO10REV {02
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(Calibration Certificate of Eleotronic Balance)
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'Q'E] QUALITY CALIBRATION CO.,LTD. \\_// 2,

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 ; e
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 SN
. . NN &
www.qcalibration.com K ,/\ N NSCTISETISIZ005
) iyl W CALINRATION 6149

CERTIFICATE No : 21M9564 PAGE: 1 OF2
REFERENCE No : 62575-2 .

Certificate of Calibration

EQUIPMENT ' : DIGITAL BALANCE
 MANUFACTURER : SARTORIUS
MODEL ; BP210S
SERIAL No : S0736477
[ DN : EQL-008
'* CONDITION AS RECEIVED  : USED ITEM
SUBMITTED BY : TEST TECH CO,, LTD.

30,32 RAMA I SOI 63, RAMAIIRD,,
SAMAEDAM, BANGKHUNTHIAN, BANGKOK

10150
CALIBRATED BY : PRASERT P.
-, CALIBRATION DATE : 23-Sep-21
APPROVED BY : o\ \
T>0NG§Q}< 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.

FGNHINREY M



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 : 21M9564 PAGE:2OF2
Calibration Report

EQUIPMENT DIGITAL BALANCE MODEL BP210S

MANUFACTURER SARTORIUS SIN $0736477

ID No EQL-008 RECEIVED DATE 23-Sep-21

AIR PRESSURE : 1010mbar + Imbar 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 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
7ERO 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

7 REFERENCE STANDARD INSTRUMENTS :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE PATE
1) STANDARD WEIGHT SET E2 QK-I-151 C02210415 09-Feb-23
2) STANDARD WEIGHT E2 15843 - C02210419 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 IS TRACEABLE TO THE INTERNATIONAL SYSTEM OF UNIT MAINTAINED AT:-
. NATIONAL INSTITUTE OF METROLOGY (THAILAND) THROUGH CENTRAL BUREAU OF WEIGHTS&MEASURES

RESULT OF CALIBRATION :- WITHOUT ADJUSTMENT

1. ZERO SETTING FUNCTION : NORMAL

2. TARE FUNCTION : NORMAL

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

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

NOMINAL VALUE (g) BALANCE READING (g) CORRECTION (g) UNCERTAINTY ( g)
5000 0.0000 3.0000 0.000078
0.100 0.1000 0.0000 0.000078 .
0.20  0.2000 0.0000 0.000078
10 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
1200 119.9998 0.0002 0.00022
140.0 139.9998 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 (@)
f 1 99.9997
s\l /4 2 99.9996
— 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

END OF CALIBRATION REPORT

STANDARD UNCERTAINTY MULTIPLIEDYBY A

F.ONNREV N
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(Calibration Certificate of Cool Room)

49



A,

Metrological Center
SCI ECO Services Company Limited

®/SCG
k ){ 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 e

Model P -

Serial No. I

Customer Code : EQL-167

ID No. . T1447A1

Customer + Test Tech Co.,Ltd

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

Customer Location : LABORATORY FLOOR3

Date of Receipt : 12 January 2022

Calibrated By : Watcharapon Sangtong (Te(;hnician )

Approved' By : ’T&Z / 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 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



| Ay | Metrological Center
@ ‘ S CG SCI ECO Services Company Limited

y . ' NSC-TISI-TIS 17
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. OACBRATION. pazs

Certificate No. T220021 Page2 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 :

C

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 TN161-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 DOpen DMin [:] Medium |:] Max
Close
Not Available
. Adjustment :
() without adjustment ( X ) after adjustment
Approved By -47

FM-L15I117/15-05-63



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

; : ; NSC-TISI-TIS 17025
.33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. e 170 -

Certificate No. T220021 Page 3 of 4

Calibration Report

15F
]
10A I '
i ! 73
1
1 16A /
P
8F : 1 4F 4
’ i ! s
( -
BA S DU 2 12F_
~~~~~ / -
p !./ 14A
¢ 11IF7; 1C :
’ ‘ i
7/ )
’ i
r'd i
24l7. ! /
I 7/
TR/ 5A

C=Centre, F= Centéé of Face, A=Comer, E=CentreofEdge

1C = TNI61 11IF = TNITI
24 = TNI62 12F = TNI172
34 = TNI63 13A = TNIT3
( 4F = TN164 14A = TNI174
' 5A = TNI65 15F = TNI175
6A = TNI166
7F = TN167
8F = TNI68
9A = TNI6Y
10A = TNI170

Approved By. N

FM-L15117/15-05-63



Ay, Metrological Center
@] SCG SCI ECO Services Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. CALIBRATION 0244

Certificate No, T220021 Page 4 of 4

Calibration Repdrt

Measurement Results:

Average Standard Reading at each position Cc )

Calibration Point TN161 | TN162 | TN163 | TN1G4 | TN165 | TN166 | TN167 | TN168 | TN169 | TN170

- 3 315 3.01 3.03 325 | 318 3.32 315 250 | 3.02 | 293

TNI71| TN172 | TN173 | TN174 | TN175

299 | 247 | 260 | 295 | 2.60

Chamber ( Cooling Room ) Temperature Distribution
Reading (°C) Coverage
Setting ("C) Average (‘C) | Stability (+'C) |Uniformity (C)| Uncertainty (+°C)
Min , Max Average . Factor &
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 k& which for a t-distribution, providing

a level of confidence of approximately 95 % |

%

Approved By.

g

FM-LI15 I17/15-05-63



Metrological Center
SCl ECO Services Company Limited

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

Saraburi. Tel: +66 3627 3096 Fax : +66 3627 3100 NS G 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 ¢ -
Serial No. D -

Customer Code : EQL~181

ID No. T0399AS

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

"~ Date of Receipt : 3 February 2022

Calibrated By : Watcharasak Puttarat (Technician )
Approved By : ‘i‘”"\ /6\\” __/Boonchai Suriyawong (Site Calibration Manager)
7 1 FFB 2022

.

Date of Issue

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
inot be reproduced other than in full except with the prior written approval of the Metrological Center.

FM-L14 117/01-02-64



Ay, Metrological Center
k@" ' SCG SCI ECO Setrvices Company Limited

33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, .Thailand. ’giﬁgﬂggﬁggﬁ

Certificate No.T220242 Page 2 of 4

Calibration Report

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 : 355-65 %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
\ DATALOGGER  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 [ Min [ ] Medium [ | Max

[:I Close

[X]Not Available

(¢]

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

Approved By. “%M\/%wf

FM-1.15 T17/15-05-63



Ay, Metrological Center
}\@){ I SCG SCI ECO Services Company Limited

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

Certificate No. T220242 Page 3 of 4

‘ Calibration Report

15F
|
10A [ i
! 1 ! T /13A
I 16A
{ | s
8F: P! 4F v
i | 7
: K\‘ |
134 N 9A 12F
L ,‘:f ---------------
~~~~~ ’ 14A
V4 !’ -~ I :
/ 11F7; 1IC :
{ /7 ! |
4 |
/ 1
24l ! 7
i 7
TR/ 5A

C=Centre, F=Centreof Face, A =Comer, E=Centre of Edge

1C = TNI41 12F = TNI152
2A = TNI142 13A = TNI153
3A = TNI43 14A = TN154
4F = TN144 ISF = TN155
5A = TNI45

\ 6A = TNI146
7F = TN147
8F = TNI148
9A = TNI49
10A = TNIS0
11IF = TNIs5l

Approved By “ﬁ‘“’v‘ 4\4

FM-L15117/15-05-63



(@\( ' SCG Metrological Center .
\/ SCI ECO Services Company Limited DAL\
33/2 Moo 3, T.Banpa, A.Kaengkhoi, Saraburi 18110, Thailand. N arTis 11028
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 2.89 3.13
TN151TN152 TN153| TN154 | TN155
(o 323 ] 320 | 325 | 293 | 3.17

Chamber ( Cooling Reom ) Temperature Distribution

. Reading (C) 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 k& 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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QUALITY CALIBRATION CO.,LTD. \\s\“\‘\“_'_("ﬁ/’/'

235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160 513\35/%”6
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 -;/;—;_\-\\ - 4
TIS17025

www.qcalibration.com - 4 N
1 . '/'""l\\“‘\ CAUIDRATION (043

CERTIFICATE No : 21T8205
REFERENCE No : 62206-1

PAGE:10F2

Certificate of Calibration

EQUIPMENT INCUBATOR
MANUFACTURER
MODEL
SERIAL No
ID No EQL-166
CONDITION AS RECEIVED : - USED ITEM
SUBMITTED BY TEST TECH CO., LTD.
: - 30,32 RAMA I SOI 63, RAMA IIRD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY TETNITHI W,
- CALIBRATION DATE 24-Aug-21
APPROVED BY gﬂ
PONGI£K 1.
ISSUED DATE 24-Aing21
RECEIVED DATE 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:20F 2
Calibration Report

EQUIPMENT : INCUBATOR K B

MANUFACTURER : - MODEL H -

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 10 % RH

CONDITION 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 :-

( INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH TC TYPEK HYDRA 2635A 7903007 2176763 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 (W*L*H); 190*¥70%¥170 cm
CHAMBER PERFORMANCE
Calibration Controller Indicating Average All Temperature Temperature Overall
Point Temperature Temperature Locations ' Stability Uniformity Variation
o) W) Q) <) @ C) O Q)
20.0 20.0 20.0 19.8 0.0 0.4 0.5
TEMPERATURE MEASUREMENT ACCURACY TEST
. { 13 Controller temperature (°C) 20.0
' Indicating Temperature 20.0
. 1 19.7
1 3 2 20.0
= 3. 19.8
8 E 4 19,9
‘ L 5 19.6
7. S8 6 19.6
5 £% 7 Ref. 19.6
E& 3 8 19.6
12 S 9 19.6
B 10 19.6
7 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 MULTIPLIED/BY A

COVERAGB 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.,LTD.
235 Petchkasem 63/2 Road, Laksong, Bangkac, Bangkok 10160

www.qealibration.com /,m\\
it

NSC-TISITIS 7025
CALIBRATION 1049

CERTIFICATE No : 22T1725
REFERENCE No : 64109-1

' SUBMITTED BY

- CALIBRATED BY

. CALIBRATION DATE

APPROVED BY

. ISSUED DATE

RECEIVED DATE

- PAGE:10F 2

Certificate of Calibration

EQUIPMENT : _INCUBATOR
MANUFACTUR.ER : MEMMERT
MODEL : | IF 110
SERIAL No D415.0802
ID No : EQL-190
CONDITION AS.RECEIVED : USED ITEM

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

CHAICHARN CH,

: A ' 21-Feb-22

PONGYAK J.

22-Feb-22

21-Feb-22

QUALITY CALIBRATION CO., LTD.

5 THIS 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

ERTIFICATE No : 22T1725 PAGE:20F2
Calibration Report
QUIPMENT INCUBATOR
ANUFACTURER : MEMMERT
: IF 110 ' .
: EQL-190 SIN : . " D415.0802
: 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 COMPARISO\J 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 em, OF THE GEOMETRIC CENTER OF THE CHAMBER. THE
UNIFORMITY WAS MEASURED BETWEEN REFERENCE PROBE AND OTHER PROBES AT THE SAME TIME.

. REFERENCE STANDARD INSTRUMENTS :- 4
'DUE DATE

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

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

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

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

ESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
3 GENERAL INFORMATION | |
Overall Ambient Temperature around the Chamber (°C) variation : 5
] Overall Line Voltage (V) variation : 8 f
/ Instrument Condition : Normal
Chamber Size (W*L*H): 56*40*48 cm
FRONT
CHAMBER PERFORMANCE .
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations | =~ Stability Uniformity Variation
(°0) &) () °C) #°C) Q)| .- (9
37.0 37.0 37.0 36.91 . 0.07 0.22 0.28
44.0 44.0 44.0 4417 - 0.07 1022 0.27
TEMPERATURE MEASUREMENT ACCURACY TEST :' -
Controller | Indicating Measured Temperature (°C) at Spread Locations - |Uncertainty
Temp (°C) | Temp (°C) #1 #2 #3 ft4 Ref. 5 #6 #7'. #8. .| #9— (x °C)
37.0 37.0 3697 | 36,95 36.84 3696 | 3694 | 36.92 | 36.91.| 36.90 | 36.84 0.25
44.0 44,0 4421 | 4423 | 44.09 | 44.23 | 44.23 | 44.13 | 4421 44.15 | 44.07 0.36

END OF CALIBRATION REPORT

OTE 1 : THE UNCERTAINTY OF MEASUREMENT EXCLUDED TEMPERATURE UNIFORMITY OF THE CHAMBL‘R

; “NOTE 2: LOCATION 5 WAS REFERENCE LOCATION.
{NOTE 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 MULTIPL]ED BY A

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




o QUALITY CALIBRATION CO.,LTD.

;-‘-'_:LJ_'.':,:.;'.‘:; 235 Petchkasem 63/2 Road, Laksong, Bangkae, Bangkok 10160
Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 : -
www.qcalibration.com - ,l"’u/f.f.-l\:.\\n\“\\ NSCTISLTISI 0%
CERTIFICATE No : 22T1726 . PAGE:10F2

REFERENCE No : 64109-2 . .
Certificate of Calibration

EQUIPMENT :  INCUBATOR
'MANUFACTURER ;. MEMMERT
'MODEL : IF 160

SERIALNo : D518.0082

ID No : EQL-205

" CONDITION AS RECEIVED : USED ITEM

UBMITTED BY : TEST TECH CO,, LTD.
30,32 RAMA II SO1 63, RAMA I RD,, SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 21-Feb-22

APPROVED BY :

PONGYJK .
ISSUED DATE : 22-Feb-22 o

RECEIVED DATE ; 21-Feb-22

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

. NAeA wmYr  AA



-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 : 22T1726 PAGE: 2 OF 2
Calibration Report
:  INCUBATOR
:  MEMMERT
: IF160 ,
¢ EQL-205 SN ¢ "D518,0082
. 21-Feb-22 CALIBRATION DATE ¢ 21-Feb-22 -
MBIENT TEMPERATURE 24°C+1°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 PthO 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 5em TO 1G 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

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.

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

END OF CALIBRATION REPORT

ESULT OF CALIBRATION :- WITHOUT ADJUSTMENT
3
1
3 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation: 2
g Overall Line Voltage (V) variation : 9 :
/ Instrument Condition : Normal
i ®] ¥ . *AN%
FRONT Chamber Size (W*L*H): 56*40*72 cm
CHAMBER PERFORMANCE .
Calibration Controller Indicating Average Temperature | Temperature Overall
Point Temperature | Temperature | All Locations Stability Unifbnnity ~Variation
°C) ) . (°C) . &°C) (°C) - (°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 - 0.19
TEMPERATURE MEASUREMENT ACCURACY TEST . S
Controller | Indicating Measured Temperature (°C) at Spread Locations .7 IUncertainty
Temp (°C) | Temp (°C) f#1 #2 #3 #4 Ref. § #6 #7 .| #8 #9 (£ °C)
35.0 35.0 34.91 3494 | 3493 | 3493 | 34.98 | 3503 | 35.08 | 35.01 | 35.08 0.25
36.0 36.0 35.93 | 3595 | 3595 | 3594 | 36.00 | 36.05 | 36.10 [ 36.01 | 36.10 | . 025
41.5 41.5 4146 | 4147 | 4141 | 4147 | 4150 | 41.47 | 41.45 | 4143 | 4149 | . 036
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



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 “%

NSC-TISI TISI"O-.S
CALIDRATION 018

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 II SOI 63, RAMA II RD., SAMAEDAM,
BANGKHUNTHIAN, BANGKOK 10150
CALIBRATED BY CHAICHARN CH.
_ CALIBRATION DATE 20-Jul-21
APPROVED BY »
ﬁoﬁw . -
ISSUED DATE 21-Jul-21
RECEIVED DATE 20-Jul-21

PAGE: 1 OF 2

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

OUALITY CALIBRATION CO.. 1.TD.



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/N E405.0946

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

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

CONDITION OF THIS RESULTS OF CALIBRATION

1. THIS INSTRUMENT WAS CALIBRATED ACCORDING TO TLAS G-20 BY COMPARISON WITH CALIBRATED RTD Pt100 UNDER
NO LOAD CONDITION. THE TEMPERATURE PROBES WERE PLACED ON NINE POINTS AND LOCATED ONE THERMOMETER
FROBE 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 :-

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) DATA LOGGER WITH RTD 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 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
1
5 GENERAL INFORMATION
Overall Ambient Temperature around the Chamber (°C) variation : 1
Overall Line Voltage (V) variation ; 9

Instrument Condition : Normal
Chamber Size (W*L*H): 40*33%40 cm

. FRONT
é_ CHAMBER PERFORMANCE
Calibration Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
). | S (S #C) §9) (°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 (£ °C)
43.5 43.5 43.75 | 4382 | 4387 | 43.82 | 43.62 | 44.62 | 44.52 | 44.61 | 44.68 0.36
54.5 54.5 54.63 | 54.67 | 54.77 | 54.68 | 54.46 | 5547 | 55.64 | 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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(Calibration Certificate of Atomic Absorption Spectrophotometer )
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THAI UNIQUE CO., LTD.

RO A
N
EE 80-82 auudsznBdlos wvrawsyunsm wanszuas nganw 10200

80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200
TEL' 0"2629‘0191"6. 0"2280'1787. Fﬂ?_\‘. 0‘2280‘1788, F-maijl : _lhnwau@‘thaiunique.con':, Website “.'w\v,(haiunique_corn

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 II Soi 63 Rd. Samaedam Bangkhuntien, Bangkok 10150

Date : 15 Dec 2021

Hollow cathode lamps used

L UBlement Larwnﬂmbel

Arsenic 56-101003-00

Copper 56-101014-00

Potassium 56-101042-00

Iron 56-101027-00

Manganese 56-101337-00
Test doscription .| 1 specification
Light throughput (%Gain) or (EHT)
Cu at 324.8 nm < 64 %or380V 32% Pass
As at 193.7 nm < 80 %ors540V 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



Fa8 451 Inegia 9Me  THAI UNIQUE CO., LTD.

E' 80-82 ountrznilng wuranayunsHuN ANSIUAT AFANTY 10200
80-82 Prachathipatai Rd.. Bangkhunphrom, Pranakorm, Bangkok 10200 .

Tel. 0-2629-0191-6, 0-2280-1 787, Fax. (-2280-1788, B-mail : thawat@thaiunique.com, Website : www.thaiunique.com

Wavelength accuracy
Cu at 324.8 nmn 323.0 nm - 326.0 nmn 324.7 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 nin 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 > 0.75 Abs 0.76 Abs Pass
Precision(%RSD) <05% 0.5 % Pass
Zeeman Backgro_und Correction Accuracy (%)***
BCA @ Au 242.8 nm <37% ok ek
Zeeman Magnetic Sensitivity Ratio (%)***
MSR @ Cu 324.7 nm > 70% ok e
Characteristic mass and sensitivity ****
Sengitivity > 0.21 Abs kxkk i
Precision (%RSD) < 4.0% Rk Fhokk
*x fqr Flame system
**x for Zeeman system
*x**¥ for Graphite furnace system
CALIBRATED BY ; APPROVEDBY : _
Signature: ﬁ"‘; }&—'%,, Signature: é/g—/-———'
Engineer : Suriya Nacharoen Service Manager __ Suchai Sanguanklattichai

Date: 15 / Dec / 2021

Date: 15 / Dec

[ 2021

212

SERVICE DEPARTMENT
FR-SV-098 Rev, 00



FSR No.1462

MAINTENANCE REPORT
ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

AAnalyst 100&FIAS

Customer : U3 av wma din Date Tested:

18-d.m.~21

Recommendation Recertification

Address : 30,32 Mauw‘ssswﬁ' 2 ofag 63‘ Period

12 Months

AUUWSTIN2, LueuneninY, Recertification Due: 17-d.0.-22
AW 10150 Date Last Certified: 26-#.7.~20
'User Name: Ao daula dseiuns 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 WinL.ab Version 3.2
FIAS 200 ( EQL-052) 2671
C
TEST STANDARD USED LOT NUMBER ' EXPIRATION DATE
MERCURY $191106032 14-n.01.-21
ARSENIC §190916002 16-n.21.-21
SELENIUM §200302006 14-n.0,-21
FILTER 0.2 % MGO-057
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MAINTENANCE REPORT

FSR No.1462

ATOMIC ABSORPTION SPECTROPHOTOMETER MODEL

e

AAnalyst 100&FIAS
SERIAL NUMBER 04050020203 DATE TESTED 18-8.m.-21
1. OPTIC CHECKS
A. Optical alignment condition (if necessary) OK
B. Condition of Mirrors,Lenses etc. OK
* (2. ELECTRONICS CHECKS
A. Power Supplies
+5.00 Vde + 0.2 Vde + 5,01 Vde
+ 12,00 Vde + 1.0 Vde +11.3 Vde
+15.00 Vde + 1.0 Vde +15.0 Vde
-15.00 Vdc + 1.0 Vdc -15.0 Vde
+ 35,00 Vde + 3.5 Vde + 322 Vde
B. High Voltage.
1000 VAC + 75 VAC 1003 VAC
3. FIAS CHECKS
A. Output power supplies
+5VDC.+ 0.5 VDC. +4.9 Vde
+15 VDC. + 1.0 VDC. +14.80 Vde
-15.00 Vdec +'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 183.7 nm + 0.3 nm. 193.58 nm.
D. K Lamp wavelength 766.5 nm + 0.3 nm. 766.38 nm.
E.Zn Lamp wavelength 213.8 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 04050020203 DATE TESTED 18-8.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/l 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 %
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4 FSR No.1462

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

Remarks :

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

V| meets

I | does not meet

the PerkinEImer Specifications listed on this certificate.

This cettificate 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
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PerkinElmer’
MAINTENANCE AND IPV TEST CERTIFICATE MODEL
OPTIMA 8000
Customer : w3 wav wma d1in Date Tested: . May 21, 2021

Recommendation Recertification

Address : 30,32 afauwszsudd 2 afas 63 Period 12 Months
AUUNWSTSINT 2 Lanaususin Recertification Due: May 20, 2022
auIUWinU AgItMw4 10150 Date Last Certified: November 24, 2020

User Name: qaiaaula dszidung 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 07881411171C WinLab32 Version 5.5.0.0714

N0772045 2F1441085 PN:6150T21E4Q1E

EQL-180 .

TESTED EQUIPMENT CALIBRATION NUMBER EXPIRATION

IPV Methods

TEST STANDARD USED PART NUMBER EXPIRATION DATE

Mixed standard 1/10 N0G9-1579 NOV 30, 2021

Mixed standard 1/100 N930-0221 JUN 30, 2021

CUSTOMER SUPPLIED COMMENTS CUSTOMER INITIALS

2 % HNO3

10 % HNO3

Page 1 of 4

PerkinEler Ltd. 290 Soi 17, Rama 9 Road, Khwang Bangkapi, Khet Huay Kwang, Bangkok 10310, Thailand
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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 tut;ing 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 regiured, 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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Perkiniziryier

MAINTENANCE AND IPV TEST CERTIFICATE MODEL

OPTIMA 8000
SERIAL NUMBER : 078S1411171C DATE TESTED : May 21, 2021
PARAMETER SPECIFICATION FINAL VALUE
( Spectral Resolution : UV As 193.696 nm <0.009 - . 0.00702 nm
' Ni 231.604 nm < 0.011 0.00855 nm
Ni 341476 nm <0.015 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 <10 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
TI  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
,
£
“ I Detection Limits : Radial As 193.696 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 s 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 (BX1000)/(S-8)  Mn 257.610nm  <30ppb" 7.47 ppb .
BEC : Radial (1B X 1000)/IS-IB) Mn 257.610 nm <30 ppb 15.47 ppb

Page 3 of 4
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PerkinEimer

“MAINTENANCE REPORT AND IPV TEST CERTIFICATE
OPTIMA 8000

SERIAL NUMBER : 078S1411171C 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,
L. including warranty terms.

Service Department PerkinElmer Ltd.

I'd
Authorized Representafive : . ’

(  Khwanchai Siangwong )

Senior Customer Support Engineer

Page 4 of 4
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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

‘("II
‘\\‘\\

LAY
NSC-TISITIS 17028
CALIDRATION (0 (9

CERTIFICATE No ;: 21T8207
REFERENCE No: 62206-3

... IDNo
CONDITION AS RECEIVED

SUBMITTED BY

CALIBRATED BY

CALIBRATION DATE

APPROVED BY

' RECEIVED DATE

Certificate of Calibraﬁon

WATER BATH
MEMMERT
WNE45
L720.0266
EQI-241

: USED ITEM

TEST TECH CO., LTD.

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

TETNITHI W.

24-Aug-21

n
PONGEAK L

24-Aug-21

24-Aug-21

PAGE: 1 OF2

QUALITY CALIBRATION CO., LTD.

-THIS 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

éERTIFICATB No : 21T8207 PAGE:20F2
Calibration Report
EQUIPML‘NT : WATER BATH
: MANUF ACTURER ' : MEMMERT MODEL. : WNE4S
11_) NUMBER : EQL-241 SERIAL NUMBER L.720.0266
RECEIVED DATE : 24-Aug-21 CALIBRATION DATE : 24-Avg-21
29°C+1°C RELATIVE HUMIDITY : 56 Y%oRH + 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 REOUND 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 10} ) CALIBRATION - WITHOUT ADJUSTMENT

DUE DATE
05-Jul-22

GENERAL INFORMATION

Overall Variation of Ambient Temperature around the Bath (°C): 0.6
Overall Variation of Line Voltage (V) : 5
Instrument Condition ;: Normal
P N it ATt Bath Inner Size (W*L*H) : 59*35%22 om
|
- BATH PERFORMANCE
Calibratiort Controller Indicating Average All | Temperature | Temperature Overall
Point Temperature | Temperature Locations Stability Uniformity Variation
8] (°C) (°C) @) &°C) o) (°C)
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)
1 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

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

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

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

P T R
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wey[E] - QUALITY CALIBRATION CO.LTD. R\

L) I-. \‘\ \/ ’d
e 235 Petchkasem 63/2 Road, Laksong, Bangkne, Bangkok 10160 m
ri.'-.':-',':'%k g Tel (662) 421-5402, (662) 444-0152-3, Fax (662) 809-4584 T
E, oy www.qcalibration.com "//,/,m\\o\‘\ NSCTISLTISH 1038
CERTIFICATE No: 22T1730 . , PAGE: 1 OF 2

REFERENCE No : 64109-6 .
Certificate of Calibration

AUTOCLAVE
MANUFACTURER :  HIRAYAMA
: HVE-50 -

© 30612085166

: EQL-155

| CONDITION AS RECEIVED : USED ITEM

“ SUBMITTED BY : TEST TECH CO., LTD.

‘ 30,32 RAMA 11 SOI 63, RAMA Il RD.,

SAMAEDAM, BANGKHUNTHIAN, BANGKOK
10150 ' :

CALIBRATED BY : CHAICHARN CH.

CALIBRATION DATE : 21-Feb-22

| , 50NC¥Q}AK J.

22-Feb-22

: 21-Feb-22 -

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

F-GO10 REV : 02



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

CERTIFICATE No ; 22T1730 "PAGE :2 OF 2

Calibration Report

AUTOCLAVE
NUFACTURER HIRAYAMA MODEL : HVE-50
A : EQL-155 SERIAL NUMBER 30612085166
1 21-Feb-22 CALIBRATION DATE : 21-Feb-22 _
MBIENT TEMPERATURE 30°C+ 1°C RELATIVE HUMIDITY 50 %RH 4 10 % RH -

CONDITION OF THIS RESULTS OF CALIBRATION

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

.. .EFERENCE STANDARD INSTRUMENTS :- :

S

INSTRUMENT MODEL SERIAL No CERTIFICATE No DUE DATE
1) 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.
1IS 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 ‘
bocex Jc
GENERAL INFORMATION
Overall Ambient Temperature around the Chamber varjation : 1.2 °C
Anutoclave Condition : Normal ’
Chamber Size (Diameter*H): 30 * 71 em
CHAMBER PERFORMANCE
Controller | Average All { Temperature| Temperature|  Overall Pressure Holding Operating
eI N Temperature| Locations | Stability | Uniformity | Variation (MPa) | time (min) | Cycle time
5 (°C) C) @°C) °C) °C) (min)
116 116,48 0.09 0.10 0.27 0.090 15 60
FRONT 122 122.43 0.09 0.13 0.27 0.130 S 15 60
EMPERATURE MEASUREMENT ACCURACY TEST(® C)
Measured Temperature { °C) at Spread Locatlons e Uncertainty
Cont Temp| Ind Temp #1 #2 #3 #4 0 s (% °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

OTE 1 : THE UNCERTAINTY OF MEASUREMENT OF TEMPDRATURE MEASUREMENT ACCURACY TEST EXCLUDED

MPERATURE UNIFORMITY OF THE CHAMBER.
OTE 2 : THE STABILITY TERM IN THE UNCERTAINTY BUDGET WAS REPLACED BY THE STANDARD REPEATABIL!TY

Nh TE 3: LOCATION 3 WAS REFERENCE LOCATION,
TE 4 : THIS CALIBRATION WAS CARRIED OUT AT THE CUSTOMER'S PLACE AT LABORATORY: AREA

CTOR k =2, PROVIDING A LEVEL OF CONFIDENCE APPROXIMATELY 95%.
END OF CALIBRATION REPORT
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Bara Scientific Co., Lid,

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

Tel : 02-6324300 Fax: 02-6375496-7 "] \ \\
Bara smenﬂflc www.barascientific.com il

NSC-TISI-TIS
Solution of Succass CAUBRATION 3;70925

§<<<
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Certificate of Calibration

Number of Page(s) 10of3

Certificate No. BSCC-UV-170/21

Equipment UV/Vis Spectrophotometer

Model UV-1900i

Manufacturer Shimadzu

Serial No. A12535780311ML

ID No. EQL-233

Date of receipt 7 June 2021

Date of calibration 7 June 2021

Date of issue 11 June 2021

Customer name Test Tech Co., Lid.

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

Temperature (23.8 - 25.2) °C (On site)

Humidity (48.6 - 53.8) %RH (On site)

Equipment condition Good Operation

Calibration Location Water Room

Calibration Procedure  [n-house method WI-UV-702-01 based on ASTM E275-01

Traceabilityv Wavelength Accuracy is traceable to certificate No. 80172 and 78888
Photometric Accuracy is traceable 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 Lid.
(UKAS accredited calibration laboratory NO. 0659)

Calibrated by Mr.Wanchana Janloey

Approved by

Mr.Kanchit Choothep
Technical Manager

The above results are valid exclusively for the calibraled item(s) as mention in this report / certificate.
Advertising the report / Certificate and publicity of the resuits are prohibited and also shall not be reproduced
except In full, without wrilten approval of the Bara Scientific Co., Lid.
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Bara Scientific Co., Ltd. SN
968 U Chu Liang Building Floor7 Ramad Road ac=wRA
N Silom Bangrak Bangkok Thailand 10500 PN %‘%
Bara Siontific 1o 028924300 Fax  02-6375496-7 S RN
. . N frlst P )
als‘ﬁmglsuecgssl IC  www.barascientific.com NSC-TISITIS 17025

Certificate of Calibration
Certificate No. BSCC-UV-170/21 Number of Page(s) 20f3

Calibration Results:

1.Wavelength Accuracy

Certified
UUC (nm) Error (nm) Uncertainty (+nm)
Wavelength (nm)
279.44 279.07 037 | 018
418.53 418.41 -0.12 0.18 .
536.52 53648 |  -0.04 0.18
684.50 684.53 0.03 . 0.18
879.41 879.37 -0.04 0.18
2.Photometric Accuracy (UV)
Wavelength Certified
UucC (A) Error (A) Uncertainty (+A)
(nm) Absorbance (A)
235 . ____CNR CNR CNR L CNR
CNR CNR CNR CNR
257 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 .. .00000 | _ 0.0000 0.0075
0.6443 0.6406 -0.0037 0.0075

*CNR = Customer not request

The above resulls 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. S
968 U Chu Liang Building Floor? Rama4 Road M
Silorn Bangrak Bangkok Thailand 10500 c,/‘/—“\\g

<= Tel:02-6324300 Fax:02-6375496-7 AN
Bara Scientific www.barascientiic.com i

Solutian of Success

CALIBRATION 0205

Certificate of Calibration

Certificate No. BSCC-UV-170/21 Number of Page(s) 30f3
Calibration Results:

3.Photometric Accuracy (Visible)

Wa‘gﬁ':";g‘h Absi‘:;::i: " uuc (A) Error (A) Uncertainty (+A)
0.0000 0.0000 0.0000 0.0042
420.0 0.5808 05807 | -0.0001 ) 0.0042 L
0.7651 0.7652 | 0.0001 0.0042
1.0226 1.0235 0.0009 0.0042
0.0000 - 0.0000 0.0000 0.0042
440.0 0.5644 0.5645 | 0,0001 0.0042 ]
0.7473 0.7476 0.0003 0.0042
1.0001 1.0009 0.0008 0.0042
CNR CNR | ___CNR CNR
" 465.0 3 _CNR CNR CNR CNR L
CNR CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
5461 05216 0.5215 -0.0001 0.0042
0.6980 0.6970 -0.0010 0.0042 )
0.9961 0.9955 -0.0006 0.0042
~ CNR CNR CNR | CNR )
. 590.0 CNR CNR | CNR CNR .
CNR __CNR CNR CNR
CNR CNR CNR CNR
0.0000 0.0000 0.0000 0.0042
§35.0 0.5621 0.5617 00004 | 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 measurement uncertainty is base on a standard uncertainty 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 / Cerificate and publicity of the resuits are prohibited and atso shall not be repraduced
except in full, without written approval of the Bara Scientific Co., Ltd.
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NSC-TISI-TIS 17025
Calibratian003?

Equipment:
Model:

Serial No. {or ID.):

Manufacturer:
Condition:

Customer:

Environment Condition:

Calibration Place:

Calibration By:
Calibration Date:
The Method used:

Traceability:

alféamﬁon Center SPR.I
@

Part of DKSH Grot
Certificate of Calibration
SPECTROPHOTOMETER Certificate No.: C06210259
DR6000 Issued Date: 10 June 2021
1693421 (EQL-197) Job No.: KSPR2107545
HACH Page: 1 0of 3
In Condition

TEST TECH CO., LTD.
30,32 Rama Il Soi 63, Rama Il Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Temperature 256 °C 03 . °C
Humidity 533 %RH * 2.1 %RH

14

TEST TECH CO., LTD. (uwuning )
30,32 Rama Il Soi 63, Rama I Rd.,
Samaedam, Bangkhuntien Bangkok 10150 Thailand

Mr. Atachai Ngamchanat
10 June 2021
In house method, SPCC-WI-24, base on ASTM E 275-08 and ASTM E 387-04

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

SRRT O
@‘ 138 umcﬂ"ﬁlgﬁ e @7

(Mr. Atachai Ngamchanat)

SPCRT Co.. Ltd. (Mr. Dumrong Boonsopon)

Person in charge Authorized signatory

This certificate is issued the units of measurement according to the Intemationat System of Units (S1). It provides traceability of measurement to intemational or
national standard or other recognized national standard faboratories,

The measurement uncertainty staled 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%. it is determined in accordance with the Guide to Expression of Uncertainly in Measurement (GUM),

These results may be affected by deviations from specified conditions. The results relate only to the items tested, callbrated or sampled. The report shall not be
reproduced except in full without approval of SPC RT Co., Ltd.
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Part of DKSH Groi
Certificate No.: C06210259 Page 2 of 3
Calibration Results:
Without Adjustment
Wavelength Accuracy (nm), The spectral bandwidth of Std at 2 nm and UUGC at2 nm |
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)
e 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 0.256 -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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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
R 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 8.02 % viv Peak Trough Ratio SBW
Standard Wavelength (nm ) 268.77 266.84 1.37 2.00
¢ UUC: Wavelength (nm) 268.7 266.7
e
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
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Operational Qualification (OQ)
ATINABUANIWIAT S
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. Distrib;nion head, glass

11, 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
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FAIL
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N/A

Oo0oOoooooooobooooogoood
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REAR

PASS  FAIL N/A REMARK

I.  Diaphragm pump NaOH V] O OJ
2. Diaphragm pump HJIBO3 O O] ] Vap 40 only
3. Diaphragm pump H,0 for steam generalor %] 1 O
4. Diaphragm pump H,O for sample V] 0 O Vap 30,40 only
5. Peristaltic pump for suction sample %] Ll O
6.  Peristaltic pump for suction receiver O ] v Option
7. Pinch-solenoid valve, sleam Vi O ]
8. Magnetic valve with pressure control M ] O
9. Pinch-solenoid valve, shut-off | O ]
10, Verprene-tubing 4x8 mm, %} O O
11, Verprene-tubing 4x8 mm, %] 'l U] Vap 30,40 only
12, Non-return valve for diaphragm pumps ] L] ]
13.  Tubing reduction PP 51x10x5 mm. V] O O Vap 30,40 only
14,  Silicone tubing 4x7 rﬁm. U O ] Vap 40 only
15.  Silicone tubing 4x7 mm. U 0 ] Option
16.  Silicone -tubing 4x8 mim. | Ol O
17.  Verprene-tubing 8x 12 mm. ] ] O Vap 30,40 only
18.  Verprene lubing 4x7 mm. %] O U Vap 30,40 only
19.  Silicone tubing 4x7 mm. v O |
20.  Ventilation glass ] ] O
21.  Novoprene-lubing 4.8x8 mm. v U O

-



PASS  FAIL N/A REMARK

22.  Tubing reduclion

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 outlet

31. Viton-tubing 6x12*50 mm.

ORENNEENENN
ogoooodoaoood
ROOOOODOooOoooo

32, Silicone tubing 4x7 mm.

S1ALDIAMINTIVADY

112
JUNDUNITUTAS

asaeaaussuy v (Electrical Test)
0 mwamumelfiveuniestuns1af
o nysue Wi idam

ATADUANINAT 89 (Optical Test)

A O Main cable

O Electric'wiring

O Pumps

O Distribution Head

O Condensor
. O Steam generalor
O Tubing

O Vilton cc;ne

95298811 Function N394 (The FunctionTest)

O ruNaNABAILANAAUYD Steam

o szuundiniugh sample Tube

O  TUUMSIAN Na OH

O 7¥UUN1T Suction ?%‘1 Sample Tube UL Receiver
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PASS  FAIL N/A REMARK

- |. TECHNICAL DATA
Main Supply 220 volt + 10% 50 Hz with ground v O O
Norminal cuirent v U ]
1.1 COOLING WATER BATH
Temperature 15-20 °C v gl ]
Cooling Water Qutlet %] 1 D
‘Conlrol Temperalure v ] O
1.2 OPTICAL TEST VAP 40
Screw cap GL14 ] O tl
Screw cap GL18 %] D L]
Screw cap GL32 | 3 O
Distillation Condensor % ] ]
Viton Cone %} L] U
Ventilatior Valve W l U
Micro Switch Sample v O ]
2, SYSTEM COOLING WATER INLET
Cooling Water inlet v O U
Cool'ing Water Outlet | O O
Magnetic valve ] O O

3.. SYSTEM CONTROL

Key Board %] ] ]

Display v O I

Program IZI O O

Adding H,0 M J 0 vap3040 only
Adding NaOH %] O O

Adding H,BO, O ] M vap40only
Suction Sample v O U

4, SYSTEM DISTILLATION

Boiler

Level Sensor

Neoprene-Tubing

Solenoid Valve Shut-Off

Solenoid Valve Steam

Excess Pressure Detector

NENNNNA
Dogoood
ODoooodg

[T




5. PUMP
Pump H,0 Steam
- Non-Retumn Valve
Pump H,0 Sample
- Non-Retum Valve
Pump NaOH
- Non-Rutum Valve
Pump saction
- Non-Rutum Valve
6. The Following Program Run :
Addition H,0 0-99 sec.
Addition NaOH ~ 0-99 sec.
Addition HyBO, "0-99 sec.
Reaction Time  0-99 min
Distillation Time 0-99
Steam Capacity  30%-100%
Suction Time 0-99 sec.

The Instrument is in perfect technical shape

Remark :

PASS

NENRENNNNE

RENRARAEOR

FAIL
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N/A REMARK
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9 @Nyﬁﬁﬂ’ﬂﬁ‘léu%uiﬂﬂﬁﬂ (General Technical Support)

Msth1395n192 1 ( 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 )
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 all 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

( No tap water

Check cooling water inlet for
blockages.
Ensure the tap Is turmed on

Lﬁo sample tubeﬁj

Insert tube

ﬁheck chemlicals I

Check set of tanks

Low water
Press Enler

. Fitling
Steam generator

Check the water inlet distilled
H,O

This message disappears as
soon as steam generator is
filled

After the above mentioned errors are corrected, the following

message Is displayed.

Error message

Measures

Stop Prog.No. x
continue=Enter

Enter = continue of interrupted
program
Reset = Standby-mode

10
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Other error messages

Error message

Measures

[Walt for steam}

Message disappears as soon
as stand-By is reached

Add sol, > 1min
Continue=Enter

Check programming

Enter=continue of interrupted
program
Reset=Standby-mode

‘ Program
undefined

Check programming

Excess sleam
pressure

Switch the system off and call
service

( Sensor error ]

Switch the system off and call
service

11



