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

Thung Song Hong, Lak Si, Bangkek 10210

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

E-mail : envif@enviresearch.co.th

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

ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Samplar Location Date June 12, 2023
Tnﬁuuﬁquuuﬁ'm(zaza-ao?s?} Start Time 3:52 PM
Sampler Number TSP No.Ag Transfer Standard Type Orifice Stop Time 4:02 PM
Instrument Model HIVOL-BECBE Calibrator Model TE-5025A
Motor Seral Number 16119 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number a7
Plate (Delta H) (A) (%) €3] (¥} Temparature | Baromatric | Start Stop
No. |Pressure Drop Across Crifice (inHyO) [AH.__G(PafPa,u)tT,,,a’Ta)]m Qstd = (1/m)[{A-b)] |ampla Flow Rate Indicatio| |C = |[[pa.lp“]{'|'mlr]'a}]"z Pressurg Meter Meter
Positive | Negative | AH,0 {m’fmin } { ffmin ) (°K ="C+273)| (mmHg)
5 1.2 1.2 24 1.52825 0.75531 280 2762 303.0 752.0
[ 20 2.0 4.0 1.97295 0.97306 38.0 3749 303.0 752.0
10 30 3.0 6.0 2.41638 119017 50.0 48.32 303.0 752.0
13 4.1 4.1 8.2 2.82485 1.38017 580 57.22 303.0 752.0
18 5.1 51 10.2 3.15067 1.54965 64.0 63.13 303.0 7520
Linear Regresstion Y ON X :Y=mX+b Average 303.0 7520
1 |Slops(m) 2.04234 |Linear Equation I3 0.995448 F‘std[mmHg]] 760.0
2 |intercept (b)) 40.01435Set Paint Flow Rate (X ) {m /min) 1.133 r 0.0977214 Ty | 208.0
3 |Comelation Coefficient {r) 0.99993 | Final Set Flow Rate = (1) 0 {PaiPstd)*(Tstd/Ta) 0873145736
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 (.986481493
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 45.402958x - 6.240852
70.00 R* = 0.995448
: 4
2
o
60.00
7
2
Zal
V.
50.00 . A
7
/
/]
40.00 //
/ ]
/"
)
- ! Wi
30.00 7
P
/
//
20.00 /A
o
yd
/ =

10.00 _—

0 ; o

//
0.00 Qstd (m*min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00 2.20
‘) vi rescarch
G dtr g
Checked By & ...................
Mﬁ::?‘.m 1asecnoL ey CO. LD
( Mr. Prayun Detkla ) ( Mr.Panupon Podang )
Technician Environmental Scientist

AMaruIN -1 Ui 1/62 F-AB-029, Rev. 01, November 16, 2018



Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet I, Ngam Wong Wan Road,

. Th S Hong, Lak Si, Bangkek 10210
envi research IRE IR e T e "

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. WWwEnyiisesrcl.eo.th
Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date June 12, 2023
Traienninuyden(2023-00767) Start Time 3:42 PM
Sampler Number PM-10 No.29 Transfer Standard Type Orifice Stop Time 3:52 PM
Instrument Model HIVOL-EMEEE Calibrator Model TE-5025A
Mator Sarial Humber 2210 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Delkla
Recorder Serial Number 2614
Plate (Delta H) LA (%) (1) (Y) Temparature | Baromelric Start Stop
No. |Pressure Drop Across Orifice inH,0) [AH:O(Pa.me)tT“,l'Ta)]"z Qstd = (1/m)[(A-b)] [ample Flow Rate indicatio| | = I[(PEJPN]{T,MFTEJ]‘:? Prassure | Meler Meter
Posilive | Negative 6H20 (msfmin) (ua.rmin) ("K="C+273} (mmHg}
5 11 11 22 1.46319 0.72345 280 2762 303.0 7520
7 18 1.8 3.6 187172 0.92348 36.0 3551 303.0 752.0
10 3.0 3.0 6.0 2.41638 1.19017 46.0 45.38 303.0 752.0
13 36 36 72 264701 1.30309 54.0 53.27 303.0 752.0
18 4.6 4.6 9.2 2.99215 1.47208 62.0 61,16 303.0 7520
Linear Regresstion Y ONX:Y=mX +b Average 303.0 7520
1 |Slope(m) 2.04234 |Linear Equation fz 0.990219 Pm:mmHg]l 760.0
2 |intercept(b) -0.01435|Set Point Flow Rate { X ) {msfmin} 1.133 r 0.9950975(T, .10 | 298.0
3 |Cormelation Coefficient (r) 0.99993|Final Sel Flow Rate = (1) 0 (PalPstd)*(TstdiTa) 0873145736
Result C=(Pa/Pstdy*(Tstd/Ta)"0.5 0.986481493
COMMENT
Andersen Instruments, Inc.
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( Mr. Prayun Detkla )
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Environmental Scientist
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

envi research

E-mail : envi@enviresearch.co.th

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

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date June 12, 2023
I lau(2023-00767) Start Time 12:05 PM
Sampler Number TSP No.A31 Transfer Standard Type Orifice Stop Time 12:15 P
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 57-507 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recordar Serial Number 507012
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric Start Stap
No. | Pressure Drop Across Orifics (H.01f [AR,O(ParP, T, 4Ta)] | Qstd = (1M)[(A-b)] [smele Flow Rate Indicato| |G = I[(PaIP )T, Ta)) - Pressure | Meter | Meter
Positive | Negative | AH,0 {m’fmin ) (flaimin]l (*K="C+273)] (mmHg)
5 11 11 22 1.46319 0.72345 30.0 20.59 303.0 752.0
T 1.9 1.9 3.8 1.82301 0.94860 380 3749 303.0 752.0
10 29 29 5.8 237576 1.17028 48.0 47.35 303.0 752.0
13 a5 35 70 2.60998 1.28498 54.0 63.27 303.0 7520
18 4.5 45 9.0 2.95844 1.45607 61.0 G0.18 303.0 7520
Linear Regresstion Y ON X :Y=mX +b Average 303.0 752.0
1 |Slope (m) 2.04234 [Linear Equalion ’ 0.996636 Psld{mmhg)l 760.0
2 |intercept(b) -0.01435|Set Point Flow Rate { X ) !m!h'nin} 1.133 f: 0.9983166|T) | 208.0
3 |Correlation Coefficient { r) 0.99993|Final Set Flow Rate = (1) 0 (Pa/Pstd)*(Tsld/Ta) 0.973145736
Result C=(Pa/Psld)*{Tsld/Ta)"0.5 (0.986481493
COMMERNT
Andersen Instruments, Inc.

IC (CFM) Qstd-IC y = 42.486197x - 1.867771
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Seng Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date June 12, 2023
Tnifoufmuelou (2023-00767) Start Time 11:55 AM
Sampler Number PM-10 No.25 Transfer Standard Type Crifice Stop Time 12:05 PM
Instrument Madel HIVOL-BMBBE Calityrator Model TE-5025A,
Motor Serdal Number 2150 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 2409
Flate (Delta H) Ay T (%) (o (Y} Temparalture | Barometric | Start Stop
No. | Pressure Drop Across Orifice (nH,0)| [AH.O(Pa/P, (T, mrra)]"'z Qstd = (1/m)[{A-b)] [ample Flew Rale Indicatio] | = I[{Pa/P, m)(Tm.fTa]]m Prassure Meter Meler
Positive | Negative | AH,0 (mfmin ) (imin ) ("K =*C+273) (mmHg)
) 1.3 1.3 26 1.59065 0.78587 260 2565 303.0 7520
7 22 22 4.4 206928 1.02021 36.0 3551 303.0 7520
10 36 36 7.2 264701 1.30309 46.0 45.38 303.0 7520
13 4.0 4.0 8.0 2.79019 1.37320 0.0 4932 3030 7820
18 51 51 10.2 3.18057 1.54965 60.0 59.19 303.0 752.0
Linear Regresstion Y OMX:Y=mX +b Average 303.0 752.0
2
1 |Slope(m}) 2.04234 |Linear Equation r 0.990085 |Psid{mmH 760.0
2 |intercept (b)) -0.01435|Set Point Flow Rate ( X) {m /min) 1.133 r 0.8950302|T e 208.0
3 |Comelation Coefficient (r) 0.99903|Final Set Flow Rate = (1) 1] (Pa/Pstd)*(TswdiTa) 0.973145736
Result l C=(Pa/Psid)*(Tstd/Ta}"0.5 0.966481493
- COMMENT
Andersen Instruments, Inc.
IC (CFM) Qstd-IC y =42.379431x - 8.116108
R* = 0.990085
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

¢ . Th 5 Hong, Lak Si, Bangkok 10210

envi research R "

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. wiwienylresearch.co.th
Head Office/Tax 1D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date June 12, 2023
Trateruimnsnslddon(2023-00767) Start Time 251 PM
Sampler Number TSP MNo.AB Transfer Standard Type Orifice Stop Time 301 PM
Instrument Model HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2012-01 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Delkla
Recordar Serial Number 3140
Flate {Delta H) (A) (%) (1) (Y) Temparature | Barometric Start Stop
No. |Pressure Drop Across Orifice (inHy0) [3H:0[PEIJPNJ{T,M.’Ta]]IIZ Qstd = {(1/m)[{A-b)] |ample Flow Rate Indicalio| |0 = I[(Pa.me]{Tmﬂa}]m Prassure Meter Meter
Posilive | Negative | AH,0 {m’fmin ) (fimin ) (K =°C+273f (mmHg)
§ 14 1.4 2.8 1.65070 0.81527 30.0 29.59 303.0 752.0
7 20 20 4.0 1.97296 0.97306 36.0 35.51 303.0 752.0
10 26 26 5.2 2.24852 1.10847 44.0 4341 303.0 752.0
13 4.4 4.4 B8 2.92638 1.43988 540 53.27 303.0 752.0
18 6.0 6.0 12.0 341727 1.68024 64.0 63.13 303.0 7520
Linear Regresstion YON X:Y=mxX +b Average 303.0 752.0
1 |Slope(m) 2.04234|Linear Equation I 0.992407 |pstdimmHg) 760.0
2 |intercept(b) -0.01435|Set Point Flow Rate (X ) {n'l:!minj 1.133 r 0.9961963 Ty 2980
3 |Comelation Coefficient (r) 0.99993 |Final Set Flow Rate = (1) 4] (Pa/Pstdy*(Tstd/Ta) 0.973145736
Result C=(Pa/Pstd){Tstd/Ta)"0.5 0.986481493
COMMENT
Andersen Instruments, Inc.

IC (CFM) Qstd-1C v = 38.142001x - 0.915876
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envif@enviresearch.co.th

www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Location Date June 12, 2023
Trafuudminasidai(2023-00767) Start Time 2:41 PM
Sampler Number FM-10 Mo.22 Transfer Standard Type Qrifice Slop Time 251 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-5025A
Motor Serial Number 2138 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Delkla
Recorder Serial Number 2389
Plate (Delta H) (A) (X) (1) (Y) Temparature | Barometric | Start Stop
No. | Pressure Drop Across Oriice (inH,0)| (AH.O(ParP, )(T,,a))'*| Qstd = (1im)[(A-0)] fample Fiow Rate Indicatiol |G = I[(Pa/PNT,,Ta)] - Pressure | Meter | Meter
Positive | Negative | AH,0 (m’imin) (iimin) ("K = "C+2731 (mmHg )
5 1.4 1.4 28 1.65070 0.81527 320 31.57 303.0 7520
7 20 2.0 4.0 1.97206 0.97306 40.0 39.46 303.0 7520
10 30 3.0 6.0 241638 1.18017 49.0 48.34 303.0 752.0
13 3.5 35 7.0 2.60008 1.28496 57.0 56.23 303.0 752.0
18 4.5 45 9.0 2.95944 1.45607 G4.0 63.13 030 752.0
Linear Regrasstion ¥ ON X:Y=mX+b Average 303.0 752.0
2
1 |Slope(m) 2.04234| Linear Equation r 0.991921 | Pstd{mmHg)| 760.0
2 |intercept(b ) -0.01435]5at Point Flow Rate ( X ) (rrlafrrlin) 1.133 r 0.9959523 |Tym 298.0
3 |Correlation Coefficient (r) 0.69993 |Final Set Flow Rate = (1) 0 (Pa/Pstd)*(TstdTa) 0.873145736
Result C=(Pa/Pstd)*(Tstd/Ta)~0.5 0.986481493
COMMENT
Andersen Instruments, Inc.
IC {CFM) Qstd-IC y = 49,714244x - 9.122683
R*=0.991921
70.00
Z
Pl
/1
L
60.00
A
oz
//
50.00 7
/1
40.00 4
_ i
p
7
30.00 i
/
/
Pl
20.00
7
7
/1
Z
10.00
7
P
0.00 Qstd (m%min)
0.00 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 200 220
Checked By envi research

EV -
( Mr. Prayun Detkla )
Technician

(2 1] C Y1

e e ""‘-Tj Mr.Panupon Podan
RO ﬁf.rjeu CHBIEOWOLRY (B LI ( P gl
Environmental Scientist

AMAFUIN -1 Ui 6/62 F-AB-028, Rev. 02, Junc 3, 2019



envi rese:

ENVIRONMENT RE

ARCH & TECHNoLoGY Co., LTD.

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

Thung Seng Heng, 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 D 0105 542 064 981

TSP HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Localion Data June 12, 2023
Amiannia(2023-00767) Start Time 1:17 PM
Sampler Number TSP No.A24 Transfer Standard Type Qrifice Stop Time 1:27 PM
Instrument Modal HIVOL-BBCBE Calibrator Model TE-5025A
Motor Serial Number 2151 Calibrator Serial Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 2412
Plate {Delta H) (A {X) i) (Y) Temparalure | Barometric Stant Stop
No. | Pressurs Drop Across Orifice (inH,0) [AH__O{pa;pm,{Tmna”"? Qstd = (1/mI[(A-b}] |zmple Fiow Rate Indicatio| ¢ = |[{pa,rpm),('|'mlr|'9)]"2 Pressure | Meter | Mater
Posilive | Negative | AH,0 {(m’/min ) ( Wmin ) (°K.="C+273§ (mmHg }
5 1.3 1.3 26 1.59065 0.78587 280 27.62 303.0 T752.0
T 20 20 4.0 1.97296 0.97306 38.0 3551 303.0 752.0
10 28 28 5.8 2.37576 1.17028 46.0 45.38 303.0 752.0
13 34 34 6.8 257243 1.26658 54.0 53.27 303.0 752.0
18 446 4.6 9.2 2.99215 1.47208 62.0 61.16 303.0 752.0
Linear Regresstion Y ON X:Y=mX+b Average 303.0 7520
1 |Slope{m) 2.04234 | Linear Equation rz 0.990908 |pstdimmHg T60.0
2 |intercept(b) -0.01435]5e1 Poinl Flow Rate (X} (mlfmin) 1.133 r 0.9954436|Ty1p 208.0
3 |Correlation Coefficient (r) 0.99993|Final Set Flow Rate = (1) 1] (Pa/Pstd)*(Tstd/Ta) 0.973145736
Result C=(Pa/Pstd)*(Tstd/Ta)"0.5 0.986481493
COMMENT
Andersen Instruments, Inc.
* y = 50.483515x - 12.637769
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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
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ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

PM10 HIGH VOLUME AIR SAMPLER CALIBRATION REPORT

Sampler Locafion Date June 12, 2023
dauunia(2023-00767) Start Time 1:28 PM
Sampler Number PM-10 Mo 24 Transfer Standard Type QOrifice Stop Time 1:38 PM
Instrument Model HIVOL-BMBBE Calibrator Model TE-50254,
Motor Serial Number 2149 Calibrator Seral Number 3362 Calibrated By Mr. Prayun Detkla
Recorder Serial Number 2407
Plate (Delta H) (A) (X) () (Y Temparature | Barometric |  Start Stop
No. | Pressure Drop Across Orifice (InH,0)| [AH,0(Pa/P, (T, /Tal] " | Qstd = (M)[(A-D)] [ample Fiow Rate Indicatiol |G = I[(PalP ,NT,/Ta)] Prassure | Meter | Meter
Positive | Megalive AH,O (ms,'m'n) [ Ra.rmin) ("K = *"C+273) (mmHg)
5 1.2 1.2 2.4 1.52825 0.75531 30.0 29.59 303.0 7520
T 20 20 4.0 1.87296 0.97306 6.0 35.51 a03.0 7520
10 3.2 3z 6.4 2.49562 1.22897 46.0 45.38 303.0 752.0
13 4.0 40 8.0 2.79019 1.37320 52.0 51.30 303.0 7520
18 54 54 10.8 32419 1.59438 62.0 61.16 303.0 752.0
Linear Regresstion Y ONX:Y=mX +b Average 303.0 752.0
1 |Slope(m) 2.04234 | Linear Equation l", 0.9923317 |PsidimmHag) TGEO.0
2 |intercept (b ) -0.01435|Set Point Flow Rate ( X ) (m fmin) 1.133 r 0.9951585|T,1p 298.0
3 |Correlation Coefficient { r) 0.99993 |Final Sel Flow Rate = (1} 0 (Pa/Pstd)*(Tstd/Ta) 0.973145736
Result C=(Pa/Pstd)(Tstd/Ta)"0.5 0.986481493
COMMERNT
Andersen Instruments, Inc,
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Environmental

RECALIBRATION
DUE DATE:

January 17, 2024

% ;.é é/%%. .

Calibration Certification Information

Cal. Date: January 17, 2023 Rootsmeter S/N: 438320 Ta: 295 °K
Operator: Jim Tisch Pa: 740.2 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 H23)
1 1 2 1 1.4140 3.2 2.00
2 3 4 1 0.9920 6.4 .00
3 5 6 1 0.8930 8.0 5.00
4 7 8 1 0.8490 8.8 5.50
5 9 10 1 0.7000 12.8 8.00
Data Tabulation
Vstd Qstd \/AH( PPS?d )( '|;§;d ) Qa V AH( Ta/ Pa)
(m3} (x-axis) (y-axis) Va (x-axis) (y-axis)
0.9795 0.6927 1.4027 0.9957 0.7042 0.8928
0.9753 0.9832 1.9837 0.9914 0.9993 1.2626
0.9732 1.0898 - 2.2179 0.9892 1.1077 1.4117
0.9721 1.1450 2.3261 0.9881 1.1639 1.4806
0.9668 1.3811 2.8054 0.9827 1.4039 1.7856
m= 2.04234 m= 1.27888
QSTD b= -0.01435 QA b= -0.00913
r= 0.99993 r= 0.99993
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/m ((_\/AH(%%-)( e ))b) Qa= 1/m << aH(Ta/Pa ))b)
Standard Conditions
Tstd: 298.15 °i 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
Paf actual barometric pressure (mm Hg) the Atmosphere, 9.2.17, page 30
b: intercept
m: slope

1 Environmental, Inc.
South Miami Avenue
ge of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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ENVIRONMENT RESEARCH & TECHNOLOGY CoO., LTD.

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

Thung Song Hong, Lak Si, Bangkok 10210

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

E-mail : envi@

wviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Wi raudaunud
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00767
Serial No. EYC70000 Calibration Date May 31, 2023
Analyzer Unit ppb Time 1:.47 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 50, = 54.9 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb ) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 0.8 0.0 1.1 0.0 -0.3 0.0 - - -
Span 400 383.7 | 400.0 | 382.5 | 400.0 1.2 0.0 - - 4.4
| Calibration Curve | y=x |!
| 500 — —_— — RP=1] I
| = 450 1 |
| & 400 . ' i
i g 350 | 1000 B i
1= 300 £
: i 250 —I*_ —ii— Before .:
- £ 200 | === After |
'S 150 ' o
| &€ 100 Lo |
s 7Y : |
| 0 T v T T T T T T |
i 0 50 100 150 200 250 300 350 400 450 500 |
P SR R LT s e i
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
. Observed Value
Parameter Unit Before Adjust | After Adjust Nominal Range
|Range ppb 500 500 0 - 500 Standard
Signal NO mV 2.3 3.7 Voltage of the measured NO value
Signal NOx mVy 5.3 4.9 Voltage of the measured NOx value
Detector °‘C 86.2 86.4 43°C+5°C
Ambient kPa 101.2 100.9 Current atmospheric pressure
DC 24V v 23.9 239 24V 0.5
DC 5V V 5.0 5.0 5V 0.5
INO Slope - 1.09710 1.17990 0.50000 - 2.0000
]NOx Slope - 1.00880 1.18680 0.50000 - 2.0000
% e
“". /,_.' . vl rescrch [_:}1 o s j : ’:,5 J?
i [:'i{"\'u-( \ e __r/”')_/_r-_-__n sog — zi
Calibrate By : U TR T § .a.m«.mc%dﬂﬁy 5

(MR.PANUPON PODANG)
May 31, 2023

(MS.SUTATIP IM-NOI)
May 31, 2023
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Seng 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 11D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name s raudaunus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00767
Serial No. UaLS50WU Calibration Date May 3, 2023
Analyzer Unit ppb Time 11:18 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 11 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb) NO ( ppb) NO; ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.4 0.0 -0.4 0.0 0.0 0.0 - - -
Span 400 417.1 | 400.0 | 412.6 | 400.0 | 4.5 0.0 - - 3.2
1]
| Calibration Curve | Lol
| s0q— — — ———————— o
| = 450 A S Sk - - & |
| & 400 1 a2 B |
| g 350 - f‘_ G150 |
| § 300 4 i | cme Before |
| @ ks ﬁa\"*‘ﬂ =3 = After
£ 200 LK
1§ 150 jw/‘ '
=l :
i 0 =~ |
i 0 50 100 150 200 250 300 350 400 450 500 i
Ak s Stangard WS ls Selih s i
STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370
. Observed Value
Parameter Unit Before Adjust | After Adjust Nominal Range
|Range ppb 500 500 0 - 500 Standard
Signal NO m\V 0.6 0.2 Voltage of the measured NO value
Signal NOx mV 34 3.0 Voltage of the measured NOx value
Detector G 41.7 41.6 43°C+5°C
Ambient kPa 101.3 101.2 Current atmospheric pressure
|DC 24V V 23.5 235 24V 0.5
|oc 5v v 5.0 5.0 5V +0.5
NO Slope - 1.59630 1.56220 0.50000 - 2.0000
NOx Slope - 1.60120 1.53850 0.50000 - 2.0000
{ ___.—"/"| A ; envi rescarch Fé}-— 2“:}; L‘. gj‘w l[?
Calibrate By : v iCH *ﬁ%ﬁ!‘fﬁoa“ l
(MR.PANUPON PODANG) (MS.SUTATIP IM-NOI)
May 3, 2023 May 3, 2023
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ENVIRONMENT RESEARCH & TECHNOLOGY Co., LTD.

Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,
Thung Song Hong, Lak Si, Bangkok 10210

Tel 0-2954-7745-6 Fax 0-2954-7747
E-mail : envi@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Tfiod raudaunus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00767
Serial No. VLR55LT4 Calibration Date May 3, 2023
Analyzer Unit ppb Time 3:00 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas | Standard Gas Value NO, ( ppb) NO ( ppb ) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.4 0.0 0.0 0.0 -0.4 0.0 - - -
Span 400 422.2 | 400.0 | 411.8 | 400.0 | 10.4 0.0 - - 3.0
i y=x |
. R*=1:
| 500 - T——— —
| & 450 1 |
| & 400 - — i
| g 350 4 - i
I § ::g 1 i Before |
! g 200 - S A_ftar |
1S 150 - |
I ¢ 100 "‘_"@‘E‘ P |
| 50 i |
i P e i
i 0 50 100 150 200 250 300 350 400 450 500 |
(i TR Sl RN RS S e i

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

Observed Value .

Parameter Unit Bofore Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO m\ 1.0 13 Voltage of the measured NO value
Signal NOx mV 14.2 135 Voltage of the measured NOx value
Detector °‘C 41.7 41.8 43°C+5°C
Ambient kPa 101.6 101.5 Current atmospheric pressure
DC 24V Vi 23.7 23.7 24V +0.5
DC 5V vV 5.0 5.0 5V +0.5
NO Slope - 0.74750 0.69380 0.50000 - 2.0000
NOx Slope - 0.79470 0.71900 0.50000 - 2.0000

'

Calibrate By :

ra

(MR.PANUPON PODANG)
May 3, 2023

ey

(MS.SUTATIP IM-NOI)
May 3, 2023
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Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkek 10210

Tel 0-2954-7745-6 Fax D-2954-7747
E-mail : envif@enviresearch.co.th
www.enviresearch.co.th

Head Office/Tax 1D 0105 542 064 981

Analyzer Performance Test

Calibration Data of NOx Analyzer

Equipment Gas Analyzer ( NOx) Customer Name Tsios Aaudaunus
Manufacture HORIBA Location Envi Research
Model APNA-370 Quatation 2023-00767
Serial No. YCPL4HTM Calibration Date May 30, 2023
Analyzer Unit ppb Time 1:15 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
|Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Analyzer Value
Standard Gas Standard Gas Value NO, ( ppb ) NO ( ppb) NO, ( ppb) Stability % Abs Error
Before| After | Before| After | Before| After | Before| After
Zero 0 -0.2 0.0 0.0 0.0 -0.2 0.0 - - -
Span 400 385.5 | 400.0 | 388.8 | 400.0 -3.3 0.0 - - 2.8
| Calibration Curve | |¥z==x1 |
| 500 - oA —]
| & 450 A — |
i g 400 - |
i g 350 1 |
I E 200 i === Before '
ki 50 e
! E" 200 A P == After |
IS 150 - ' :
I 100
! 50 - Eﬁ = |
| 0 & v : : - + v . T | I
i 0 50 100 150 200 250 300 350 400 450 500 I

i Standard Value

STATUS TEST AND VALIDATION OF NOx ANALYZER MODEL APNA-370

: Observed Value .
Parameter Unit Before Adjust | After Adjust Nominal Range
Range ppb 500 500 0 - 500 Standard
Signal NO mV 0.5 0.7 Voltage of the measured NO value
Signal NOx mV 4.1 4.7 Voltage of the measured NOx value
|Detector °C 41.6 41.6 43°C+5°C
Ambient kPa 100.9 100.9 Current atmospheric pressure
DC 24V vV 23.5 23.5 24V 0.5
DC 5V \' 5.0 5.0 5V +0.5
NO Slope - 1.13360 1.19490 0.50000 - 2.0000
NOx Slope - 1.07590 1.17460 0.50000 - 2.0000
-——-—-? ||"_—"— "-—-———-__f = 7
|/ : envi research /:‘;)/ jﬁ)-\‘
i . i !Ii/ i I-'“‘_-‘- VORI RES T_':"“—— e -b . /!’
Calibrate By : | NI ReaRCH Ao Checked: By :

(MS.SUTATIP' IM-NOI)
May 30, 2023

(MR.PANUPON PODANG)
May 30, 2023
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Environment Research & Technology Company Limited
25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

Thung Song Hong, Lak Si, Bangkok 10210

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

envi research

E-mail : envi@enviresearch.co.th

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

Calibration Data of SO, Analyzer

Analyzer Performance Test

Equipment Gas Analyzer ( SO;) Costomer Name Tsiias maudauaus
Manufacture Thermo Location Envi Research
Model 43C Quatation 2023-00767
Serial No. 73379-373 Calibration Date May 16, 2023
Analyzer Unit ppb Time 2:01 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 1M 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components Co = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 S0O,= 54.9 ppm
Single Point Calibration
Analyzer Value ( ppb ) Stability
Standard Gas Standard Gas Value % Abs Error
Before After Before | After
Zero 0 19.7 0.0 - - -
Span 400 381.0 400.0 - - 4.8
AT T AR R A T T - ; =
! R*=1.00 l[{
l —
18 |
P
|l o |
i % — « = Before ||
by -]
| @ = eamepfter |
- B s i
| T |
. ® 1
| |
| 197 e |
i 0 50 100 150 200 250 300 350 400 450 500 i
i Standard Value i
STATUS TEST AND VALIDATION OF SO, ANALYZER MODEL 43C
Paramet Display As Unit Shfung v Nominal R
eter ni inal Range
i Before Adjust After Adjust 2
|Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 38.0 38.5 8.0°C 10 47.0°C
Chamber Temp CHAMBER °%c 45.9 459 43.0°Cto47.0°C
Pressure PRESSURE mmHg 702.6 701.9 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.656 0.655 0.350 to 1.000
|Lamp Intensity JINTENSITY Hz 18792 19883 20,000 to 50,000
|Lamp Voltage LAMP VOLTAGE v 915 917 750 to 1,200
S02 Concentration S02 CONCENTRATION ppb 0.3 0.7 0 to 10,000
Motherboard Status MOTHERBOARD STATUS - OK OK OK
Interface Status JINTERFACE STATUS - OK OK OK
/—'—-—m i ey
¢ / ;/ﬁf“aa 9
\ o envi research
| Fa =>4 D
Calibrate By : if FRONUBT REgAR Jmkﬁhﬁ'ﬁ@?ﬂy % /
(MR.PANUPON PODANG) (MS.SUTATIP IM{NOI)
May 16, 2023 May 16, 202

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

Thung Song Hong, Lak Si, Bangkok 10210

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

*
envi research -
y

E-mail : envi@enviresearch.co.th
www.enviresearch.co.th
Head Office/Tax TD 0105 542 064 981

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD.

Calibration Data of SO, Analyzer
Analyzer Performance Test

Equipment Gas Analyzer ( SO,) Customer Name Wsias aaudaunus
Manufacture Horiba Location Envi Research
Model APSA-370 Quatation 2023-00767
Serial No. ASVTX5AF Calibration Date May 22, 2023
Analyzer Unit ppb Time 1:51 PM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4,516 ppm
Cylinder No: EB0123013 NO = 55.3 ppm
Expire Date : Oct 22, 2027 SO0, = 549 ppm
Single Point Calibration
Analyzer Value b Stabilit
Standard Gas Siantand Qas ’ (ppb) ) % Abs Error
Value Before After Before | After
Zero 0 0.4 0.0 - - -
Span 400 426.6 400.0 - - 6.7
L TR Calibration Curve BELRIEEE v-~ |
i Callbration Guive | R*=1.00 |
__ 600 — E e |
| & 450 42656 ‘ I
2 400 .
I 3 g:: = = @ = Before
|~ 250 -
. 2 200 - ---_- After
|2 150 | T—
i iy i i
i ;

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

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

Observed Value .
Parameter Unit - Nominal Range
Before Adjust After Adjust
Range ppb 500 500 0 - 500 Standard
Signal (SO,) mV 13.2 14.1 Voltage of the measured SO2 value
LAMP mV 308.5 309.6 200 mV - 1200 mV
CELL °C 34.9 34.9 Ambient temperature + 5 °C - 15 °C
PUMP Kpa 44.8 44.8 65 kPa or less
AMBIENT kPa 101.5 101.5 Current atmospheric pressure
DC 24V A% 24.0 24.0 24V 05V
DC 5V A 5.0 5.0 5V+05V
= g
| envi research
| e
Calibrate By : ey P By: o [
(MR.PANUPON PODANG) r 7 (MS.SUTATIP IM-NOI)
May 22, 2023 May 22, 2023
Page 1
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Environment Research & Technology Company Limited

25/114 Mu 6 Soi Chinnakhet 1, Ngam Wong Wan Road,

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

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

Head Office/Tax 1D 0105 542 064 Y81

Analyzer Performance

Calibration Data of SO, Analyzer

Test

Equipment Gas Analyzer ( SO,) Customer Name THsias araudanaus
Manufacture Thermo Location Envi Research
Model 43i-BNSAA Quatation 2023-00767
Serial No. CM14430004 Calibration Date June 1, 2023
Analyzer Unit ppb Time 10:49 AM
Instruments for Calibration
Instruments Manufacture Model Serial Number
Zero Air Supply Thermo Env. 111 0700419829
Dynamic Dilution Calibrator Tanabyte 300 0165
Standard Gas Components CO = 4516 ppm
Cylinder No: EB0123013 NO = 553 ppm
Expire Date : Oct 22, 2027 S0, = 549 ppm
Single Point Calibration
Standard Gas Analyzer Value ( ppb ) Stability i
DEEiad S8 Value Before After Before | After el
Zero 0 0.1 0.0 B - -
Span 400 390.0 400.0 - - 2.5
T AR e T .._._._._._...._.T;x_.
Calibration Curve | R* = 1.00 g
500 — | — "i
450 i
400 — I
350 3
300 ! = @ =Before ||

Reading Value (ppb)
%]
W
(=]

0 50 100 150 200 250 300 350 400 450 500

Standard Value

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

Observed Value
Parameter Display As Unit | Before | After Nominal Range
Adjust | Adjust
[Range RANGE ppb 500 500 0 - 500 standard
Internal Temperature INTERNAL °c 35.7 35.6 8.0°C t045.0°C
Chamber Temp CHAMBER °c 45.0 45.2 43.0°Cto47.0°C
Pressure PRESSURE mmHg | 7453 | 744.7 400.0 to 1,000
Sample Flow SAMP FLOW LPM 0.350 | 0.358 0.350 to 0.750
Lamp Intensity LAMP INTENSITY % 91 91 20 to 100
Lamp Voltage LAMP VOLTAGE vV 1055 1060 500 to 1200
S02 Concentration S02 CONCENTRATION ppb 1.3 1.1 0to 10,000
Motherboard Status IMOTHERBOARD STATUS - oK OK OK
Interface Status |INTERFACE STATUS OK
,'? ' _/'/ \
\ f | ' o _H_\_ ! ;. /
Calibrate By : ( il

(MR

.PANUPON PODANG)

June 1, 2023

(MS.SUTATIP IM-NOI)
June 1, 2023
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envi research

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

Thung Song Hong, Lak S5i, Bangkok 10210

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

E-mail : envi@enviresearch.co.th

ENVIRONMENT RESEARCH & TECHNOLOGY CO., LTD. e o

Head Office/Tax 1D 0105 542 064 981

Sound Level Meter Calibration Report

Support Equipment Type

Manufacture

Model

Serial No.

Range of Calibrator
- Sound Pressure Level
- Frequency

Calibrated By

Calibration Date
Customer Name

: Sound Level Calibrator
BSWA Technology
CA114

470160

: 94.1dB.

: 1,000 Hz.

Mr.Nitad Sirichad

June 12, 2023

13t [Wdified eaudauauy 3110 : lasansfiaugamunisuanas 33

2891550 Lanas uaand wnalulad $1na

Equipment Actual Reading (dB(A))
Item Status
Brand Model Serial Number Before Adjustment After Adjustment
1 Rion NL-21 00788083 93.7 94.1 Pass
2 Scarlet Tech ST-21D 820441 94.4 94.1 Pass
3 Scarlet Tech ST-21D 820464 93.9 94.1 Pass
4 Rion NL-21 01198836 93.5 94.1 Pass
e T ,/"f “\!
56 & 7
Z { I T L envi research - =I 1){ .!- :{
s /| , » gy &
’ | N UItha e = omo w00 L~ A ] H'
Checked By £ oo T‘Jr ...... ! L]wq (g3 ﬁs#ﬁmppngwmj ....................................
Mr.Prayurt Detkla Ms.Sutatip Im-noi
Technician Environmental Scientist
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Calibration Services

e

ACCREDI!ITED

Wi

“ N
/s /g\\\‘

approval of the Thai Heart Calibration Co., Ltd

“, ///\\\\\‘\ CALIBAAE%NELEA%HATQ RY
efpy Ll AC-2695
CERTIFICATE OF CALIBRATION
Certificate No.: C0-1908005/22 Page 1| oftotal 4 pages

Customer WATER ANALYSIS CENTER CO., LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment pH Meter
Manufacturer METTLER TOLEDO Model SevenCompact 5220
Serial No. B327527211 ID No. WWL 0068
Description Range : 0 - 14 pH, Resolution : 0.01 pH
Environmental Conditions Ambient Temperature: (20+2)°C

Relative Humidity: (50+£10)%

Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 19 August 2022
Calibration Date 19 August 2022
Date of Issue 22 August 2022

) g
Checked by 7 =~ Approved by _
T —
Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) () (SakdaY.) ( Dr. Ekachai Puttitwong )

( Patiphan K. ) 7 (OnnapaP.)

( Pongsak H.) ( ) (NitiphongK.)

( Kanung C.) ( ) (NonthachaiK.)
( ) (NoppolP.)

e e S TP e 2N
R N

( Pramong P. )

This calibration certificate shall not be reproduced other than in full except with the prior written

AMARUIN -2 Ui 1/41
REV.02 02/24/21



DTHC

Calibration Services

Certificate No.:  C0-1908005/22

Reference Method:

- The calibration method used was CP-178 based on an in-house method.

NS

‘s

\\\\‘\\Hlnl"//,

Z
SN
~ \_____‘_/ £
f[/"""“‘\-\it ACCREDITED
NS o ommme
“, y 7N \\\\‘ CALIBRATION LABORATORY
afplny AC-2695
Page 2 oftotal 4 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to

the International System of Units (SI Units).

Reference Standard:

Type pH Value Lot No. Due Date Traceability
4.01 081020 Jan. 22,2023
pH Standard Solution 7.01 020221 Jan. 18,2023 NIMT
10.00 091020 Feb. 7, 2023
Type Model Serial No. Certificate No. Due Date Traceability
Documenting Process 753 3101007 | 10-0804001/22 | Apr.7,2023
Calibrator
Digital Thermometer | __ | 1709138/ THE
igital Thermometer
with Sensor 1523 /5622 4605984-005 10-1006004/22 Jun. 9, 2023
Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- NIMT, National Institute of Metrology (Thailand).
- THC, Thai Heart Calibration Co., Ltd.
Measurement Results:
1. Function Simulated pH Meter
Standard Applied | Nominal Value UUC Reading Uncertainty
(mV) (pH) pH mV (£mV)
177.48 4.00 4.01 - 1774 - 0.060
0:00 7.00 7.00 0.0 0.060
-177.48 10.00 10.01 -177.4 0.060
UUC : Unit Under Calibration
Note:  Adjust Curve to simulate pH (4,7,10)
MARWIN 3-2 Wi 2/41 Calibrated by Kittipong
FE-169 REV.02 02/24/21



STHC

Calibration Services

Certificate No.:  C0-1908005/22

Measurement Results (Cont.):

2. Calibration of pH Electrode (Serial No.: 3322791)

\\\”I“[’l |I
‘\\\\\t///,?," £
= \.._.-/ ~
i~l\-...____,/ =
-
— ———~_ > ACCREDITED
o /-_-\ =~ T 025
”/, //_\\ \\‘\ CALIBRATION LABORATORY
//I AY
I AC-2695

Page 3 oftotal 4 pages

pH Standard Solution Measured Value Uncertainty
(pH) (pH) (mV) (+pH)
4.01 4,01 185.9 0.013
7.01 7.01 9.3 0.013
10.00 1001 | 1649 0013

Note:  Adjust Curve to Buffer Solution pH  (4,7,10)
Temperature stability of micro bath : 25 £ 0.2°C

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

FE-169

MaNuN -2 i 3/41

Calibrated by Kittipong
REV.02 02/24/21
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Calibration Services S - ETREEE
“, //\\\\\\\‘ CALIBRATION LABORATORY
ol AC-2695
Certificate No.: C0-1908005/22 Page 4 oftotal 4 pages

Reference Method:

- The calibration method used was CP-096 based on an in-house method.

- The temperature scale used was an ITS-90.

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard Instruments:

Type Model Serial No. Cert. No. Due Date Traceability
Thermometer Readout 1529-R B7C853 10-1011001/21 | Nov. 10, 2022 THC
Platinum Resistance 5626 4854 COA30047 | Oct. 22,2023 FLUKE
Thermometer
Liquid Bath XORTS-40A X0111019 [10-0306002/21 | Jun. 3, 2023 THC

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:
- THC, Thai Heart Calibration Co., Ltd.
- FLUKE, Fluke Comporation, U.S.A.

Measurement Results: ( X)) Without Adjustment
Dimension of probe : Diameter 4 mm. Sensor Type : RTD (PT100)
];r;lpr?: r(‘:‘::;:‘) Standard Reading (°C) | UUC Reading (°C) Correction (°C) Uncertainty (£ °C)
120 22.00 22.0 0.00 0.060
120 25.00 25.0 000 0.060
120 2800 | 280 000 | 0060

UUC : Unit Under Calibration

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor £ = 2.00, providing a level of confidence approximately 95%.

- End of Certificate -

ManwIn 3-2 i 4/41 Calibrated by Pichet
FE-169 REV.02 02/24/21
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ACCREDITED
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7 > CALIBRATION LABORATORY
mms AC-2695

CERTIFICATE OF CALIBRATION

Certificate No.: C0-2007006/22 Page 1 oftotal 2 pages

Customer WATER ANALYSIS CENTER CO,, LTD.
30/5 Soi Viphavadee 60, Viphavadee Rangsit Road,
Kwaeng Taladbangkhen, Khet Laksi, Bangkok 10210

Equipment Conductivity Meter
Manufacturer EUTECH Model CON 2700
Serial No. 2657889 ID No. WWL 0136
Description -
Environmental Conditions Ambient Temperature: 20+ 2)°C

Relative Humidity: (50£10) %

Atmospheric Pressure: -
Calibration Location Jayhawks Laboratory (CL&GL)
Received Date 20 July 2022
Calibration Date 20 July 2022
Date of Issue 21 July 2022
Checked by Approved by __r_//, /.

Act as Technical Manager Representative of Managing Director
( Krisyosl K. ) (Sakda Y.) ( Dr. Ekachai Puttitwong )

(

( Patiphan K.) (

( Pongsak H.) ( ( Nitiphong K. )
( ( Nonthachai K. )
(

( Noppol P.)

(Kanung C.)

( Pramong P.)

~ N S
e N e St SN

)
/) (OnnapaP.)
)
)
)

This calibration certificate shall not be reproduced other than in full except with the prior written

approval of the Thai Heart Calibration Co., Ltd.

MaANUIN -2 i 5/41
REV.02 02/24/21
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Calibration Services

Certificate No.:

Reference Method:

C0-2007006/22

- The calibration method used was CP-177 based on an in-house method.

W,
SR
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N

Page 2 oftotal

ACCREDITED

CALIBRATION LABORATORY
AC-2695

2 pages

- This certificate can be traceable to the national standards, which is realized the shown measurement units according to
the International System of Units (SI Units).

Reference Standard :

Meterial Batch Value Lot Number . Due Date Traceability
. , 151.1 uS/em S211008031 Jan. 18, 2023 )
Conductivity Standard Solution T SCP Science
1.421 mS/cm S220112015 May 16, 2023

Remark: This certificate is traceable to the International System of Unit (SI Unit) through:

- SCP Science.

Measurement Results:

1.421 mS/cm

Conductwlty- Standard Measured Value Correction Uncertainty ( =)
Solution
151.1 pS/em 150.9 uS/em 0.2 pS/em 1.5 uS/cm

1.423 mS/cmM -0.002 mS/cm

© 0.0052 mSlem

Note :

Adjustment points: 151.1uS/cm 1.421mS/ecm

The above reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the standard

uncertainty with the coverage factor k= 2.00, providing a level of confidence approximately 95%.

FE-169

- End of Certificate -

MANUIN -2 i 6/41

Calibrated by

Kittipong

REV.02 02/24/21



CALIBRATION LABORATORY

/ r‘ AUTOMATION SERVICE CO.,LTD.

Automation

SV 201003/2023 Cert. No. WAC-065
Page 1 of 2

CERTIFICATE OF CALIBRATION

Instrument : DO Meter Machine : -
Model : DO-31P Location : -
Serial No. : 780065

Manufacturer : TOA-DKK
Measuring Range :  0.00 ~ 20.00 mg/1

Customer : Water Analysis Center Co.,Ltd.
1/94 Moo.5 T.Kanham, A.U-Thai
Ayutthaya 13210 Thailand

Date Of Received : 0570172023
Date Of Calibration : 0570172023

Ambient Condition : Temperature 25 °C
Humidity 50 % RH

Calibrated By : ZW yoo«qg u
( Ms. Phanee (’ooyen )
Technician
Approved By : Qmjﬁ ¢ for)

( Mr. Nipon Phungsomsak )
Technical Manager

Date Of Issue: 09/01/2023
This Certificate may not be reproduced other than in full, except with

the prior written approval of the head of the industrial instruments
calibration center.

Automation Service Co. Ltd. §29.929/1 Soir Pattanakarn30, Pattanakarn Rd , Suanluang, Suanluang. Bangkok 10250

Tel. - 02-319-9994 ext 721,725 ! E-mail : iso@automation co.th, serviceia@automatien.co.th | www.automation.co.th




7/ AUTOMATION SERVICE CO.,LTD.

CALIBRATION LABORATORY

Automation
Instrument : DO Meter Cert. No. WAC-065
Model : DO-31P Page 2 of 2

Serial No. : 780065

Calibrate Procedure

O This instrument was calibrated by comparison with standard solution (PH/ORP)

L) This instrument was calibrated by comparison with scattering plate value (Turbidity)
O This instrument was calibrated by comparison with conductivity (Conductivity)

M This instrument was calibrated by comparison with Sodium sulfite anhydrous (DO)

Condition of this result of calibration
1). Reference Standard Solution

Standard Lot No Batch. Cert. No. Due Date
Sodium Sulfite Power 1.06657.0500  K54224057 - 30 Sep 2023

2). Traceability This certification is traceable to
M Merck KGaA 64271 Darmstadt
O DKK Corporation

Result Of Calibration
Standard Solution Before Adjust After Adjust
(mg/1) at 24.1°C Indicator Error Indicator Error
Zero 0.00 0.05 + 0.05 0.00 -
Span 8.25 7.13 -1.12 8.25 -

DO Electrode No. OE270AA(5) S/N 111F0029

Calibrated By P Yoouom
/

( Ms. Phanee Yooyen)
Technician

Automation Service Co. Lta $29,929/1 Soi Pattanakarn30, Pattanakarn Rd.. Suanluang, Suanluang, Bangkok 10250

Tel . 02-319-9994 ext. 721.725 | E-mail - 1so@automation.co.th, serviceia@automation.co.th | www. automation.co.th




- Master Calibration Co.,Ltd.
%ﬁiﬁ @ Aﬁ‘_\ E:’.I 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Ban;kok 10310

MASTER CALIBRATION CO..LTD. Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

1
S,

.
I

N="%
TEMPERATURE ifa%ff
“, /,Q\\:S
CONTROLLER ENCLOSURES b
NSC-TISI-TIS 17025
CALIBRATION 0183
Certificate No.: MC 2207678 Page 1 of 3
aeid
Customer - Water Analysis Center Co., Ltd. gﬁ.:..

1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.

Reference Job No. » 22-1601 Received Date  : 12 July 2022

Description . Refrigerator

Manufacturer : SANDENINTERCOOL Model : SEC-1500SBD

Serial No. 1 SEC1500201A-0708-00304 1ID. No. : WWL0038

Marking . Additionally for the purpose of identification by this laboratory a label marked

with this certificate number ( MC 2207678 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures".
Location of Calibration . Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 25.8 to 27.5) °C
Relative Humidity : ( 48.8 t0 52.2) %

Date of Calibration 0 12 July 2022 Date of Issue 1 19 July 2022
Checked by : T}\p\“o\qm Approved by : A(’H‘( pong
o X v
Thanagom Limchaicharoen Aittipong Kanjanawasit
(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Standardization Council that 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 standards laboratory. This certificate may not be reproduced other than in full except with the

prior written approval of Master Calibration Co.,Ltd.
MANUIN -2 i 9/41
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MASTER CALIBRATION CO.,LTD.

Certificate No.: MC 2207678

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
Tel. : (02) 274 2978-9, {02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

The Reference Standard :

Description Certificate No. Serial No. Due date

Data Acquisition/Switch Unit MC 2114432 MY44096104 20 December 2022

With Thermocouple Type " T " ID. No.2/1 to 2/9

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple
type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple
in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the
ninth thermocouple within 2.5 cm of the geometric center of the chamber.
Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the
measured temperature at the reference location which are observed at the same time or at as close an
observation time as possible to determine the temperature pattern or homogeneity within the chamber under
steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.
Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one
Sensor.

Overall Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
AT Id
A _J) - #]I_|' - %" Overall Ambient Temperature around the Chamber veriation : 3.4 °C
' ‘ ﬁ"q'i! & Overall Line Voltage variation: 0.1 'V
1
H ‘ ':m ‘ ‘ | Chamber Size (W*H*D) : 17T emx 157 ecm x 60 cm
! [

Figure 1 : Sensar Installation Location

Checked by : T\'\F\Mgbm

MANUN -2 i 10/41
[MCF-Q-077 ; Rev.6 : Date : 22/04/2021]



5; B o - 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
= a@ﬁ E Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989
MASTER CALIBRATION CO.,LTD. Website : www.mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.: MC 2207678 Page 3 of 3

2. Result of calibration :

Temperature Measurement Accuracy Test

Indicating Measured Temperature (°C) at Spread Locations Uncertainty
Temperature
C) #1 #2 #3 #4 #5 #6 #7 #8 Ref. #9 =°C)
2.5 3.5 3.6 3.7 3.5 3.6 3.4 34 3.3 3.4 1.1

Chamber Characterization Result

Controller Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
O °C) =0 (°C) (°C)
2.0 2.5 1.5 0.6 3.1

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 %.

This report will certify of the calibrated equipment only.

End of Certificate

Checked by : Wd\Mgom

MANUN -2 i 11/41
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Master Calibration Co.,Ltd.

347 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

o MCAL

MASTER|CALIBRATION CO.,LTD. Tel, : (02) 274 29789, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

Website : www mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate of Calibration

S,

DA,
AN
CONTROLLER ENCLOSURES O 4
NSC-TISI-TIS 17025
CALIBRATION 0183
Certificate No.: MC 2303684 Page 1 of 3
i d
A
Customer : Water Analysis Center Co., Ltd. @ﬁ“ k
1/94 Moo 5, T.Kantham, A.U-Thai, Ayutthaya 13210.
Reference Job No. 1 23-0729 Received Date @ 23 March 2023
Description : Oven
Manufacturer : Memmert Model : UF260
Serial No. : B620.0814 ID. No. : WWLO0212
Marking 1 Additionally for the purpose of identification by this laboratory a label marked
with this certificate number { MC 2303684 ) has been attached to the case.
Method : In-House calibration procedure MWI-T-033 this method is reference to
TLAS G-20 "Temperature Controlled Enclosures™.
Location of Calibration 1 Water Analysis Center Co., Ltd. ; Laboratory.
Environmental Conditions : Ambient Temperature : ( 27.1 t0 29.3 ) °C

Relative Humidity : (38.01072.2) %

Date of Calibration : 23 March 2023 Date of Issue : 24 March 2023

Checked by : Approved by :

711‘-14950\"-'

v .
Thanagorn Limchaicharoen

Aibiveen

Aittipong Kallj ana%asit

(Calibration Supervisor) ( Technical Manager )

The uncertainties are for a confidence probability of approximately 95%

This certificate is issued in accordance with the conditions of accreditation granted by the National Standardization
Council of Thailand-Office of the National Stand4P@1%3tidnt C*BuACH that has assessed the measurement capability of
the laboratory and its traceability to recognized national standards and to the units of measurement realized at the

e Lo A2l AT ntmin AnwAda Talnvntmser THais Aaetifianta marr nat he ranradiced Aather than in 1l aveent with the




M c 547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310
AL Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02) 274 2989

MASTER CALIBRATION CO.,LTD. Website ; www.mastercalibration.com E-mail ; calibrate@mastercalibration.com.

Certificate No.: MC 2303684 : Page 2 of 3

The Reference Standard :

Description Certificate No. Serial No. Due date
Data Acquisition/Switch Unit MC 2303173 MY41010916 9 March 2024
With Thermocouple Type " T " ID. No.17/1 to 17/9

This certificate is traceable to the international system of units maintained at:

- Master Carlibration Co., Ltd.

1. Calibration Procedure:

This Instrument was calibration according to TLAS G-20 by comparison with calibrated thermocouple

type T under no load condition. The Thermocouples were placed on nine points and located one thermocouple

in each of the eigh corners of the chamber and was away from the each wall of 5 cm to 10 cm. And placed the

ninth thermocouple within 2.5 cm of the geometric center of the chamber.

Temperature Uniformity - the maximum difference of measured temperatures at any sensors and the

measured temperature at the reference location which are observed at the same time or at as close an

observation time as possible to determine the temperature pattern or homogeneity within the chamber under

steady state conditions. The reference sensor should preferably be located at the geometric center of the chamber.

Temperature Stability - one-half of the greatest maximum difference of measured temperatures at any one

sensor.

Overall| Variation - The Difference of the maximum and minmum measured temperatures throughout

observation.
#4 2 Clyumber
& S [T e Overall Ambient Temperature around the Chamber veriation : 0.7 °C
(B " Overall Line Voltage variation: 0.3 'V
" L2 Chamber Size (W¥H*D) : 65 cm x 80 cm x 50 cm

!

w

Figure 1 : Sensor [nstallation Locatian

AMAKNUIN -2 K 13/41
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MASTER CALIBRATION CO.,LTD.

547 Soi Ratchadanivat, Kwaeng Samsennok, Khet Huaykwang, Bangkok 10310

Tel. : (02) 274 2978-9, (02) 2742987-8 Fax : (02) 274 2518, (02} 274 2989

Website : www mastercalibration.com E-mail : calibrate@mastercalibration.com

Certificate No.:

2. Result of calibration :

Temperature Measurement Accuracy Test

MC 2303684

Page 3 of 3

Tlerrlr{lili(;?':tnugre Measured Temperature (°C) at Spread Locations Uncertainty
O #1 #2 #3 4 #5 #0 #71 #8 Ref. #9 =°C)
104 103.7 103.9 103.6 103.83 103.7 104.2 104.1 104.2 104.3 0.58
180 ‘ 179.4 179.8 v 179.4 179.7 179.4 179.9 179.8 180.2 180.0 1.3
Chamber Characterization Result
Control‘ler Indicating Temperature Temperature Overall
Temperature Temperature Stability Uniformity Variation
(58] °C) &0 (S (&)
104 104 0.32 0.84 1.2
180 180 0.4 0.9 1.3

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

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

This report will certify of the calibrated equipment only.

End of Certificate

AMAKNUIN -2 K 14/41
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sk Certificate of Calibration

’l/"/’r .‘f"\ \\\ \\\

fted NSC-TISI-TIS 17025
Coliration 00NT

Equlpme‘nt: Balance Certificate No.: C01223710
Moc‘ielz BL 210S Issued Date: 07 December 2022
Serial No. (orID.): 15808131 (WWL. 0022) Job No.: KSPR2215461
MaTMadumr: Sartorius Page: 1 of 2
Condition: In condition

Customer: Water Analysis Center Co., Ltd.

1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Environment Condition:  Temperature 25°C + 09°
Humidity 48 %RH + 4.9 %RH

Calibration Place: Water Analysis Center Co., Ltd. (ﬁaoln%’m'ﬁ"o)

1/94 Moo 5, Rojana Industrial Park, Rojana Road,
Tambol Kanham, Amphur U-Thai, Ayutthaya 13210 Thailand

Calibration By: Mr. Pradit Siriboot

Callbraﬁo‘n Date: 07 December 2022

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

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

(NIMT), Thailand through DKSH Technology Co., Ltd. Certificate No. C02221864

Ao Ranrode

(Mr. Pradit Siriboot) {Mr. Rungrod Jenkittrakulchai)

Person in charge Authorized signatory

This certificate is issued the units of messurement accerding to the Intemnational System of Units (S1). it provides raceability of measurement to
|m«mmmérmmmummwmmm.

The \ unceriainty stated is the expanded unceriainty which is oblsined from the standard uncartainty mulliplied by the coverage facier (k=2) o
provide a of confidence of approsimately 95%. I is determined in accordance with the Guide 10 Expression of Uncertainty in Messursment (GUM).

Thuereﬁ!ﬁsmyboaﬁoclodhydoﬂnﬂmsﬁomspedﬂodomdﬂims.hmsﬂsmﬂemﬂybﬂui{omstu&d,Mersambd.'rhempm:hnl
not be teproduced except in full without approval of DKSH Technology Limited.
AAKUIN -2 Kl 15/41
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DKSH Technology Limied
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&= DKSH

Certificate No.: C01223710 Page: 2 of 2
Calibration Resuilts:
Without Adjustment
Eccentric ‘Error: Weight to be 1/3 or 1/2 of Maximum capacity, taken from the center of the pan as a zero reference.
ru 0 | Nominal Teet Value 100 @
@ ‘ @@ DO > Reference Polnts (g)
HEYY WO T+ T ¢ 0o =
(= "_%— % - 0.0001 | 0.0001 | -0.0002 | -0.0001
Repeatability: Determination of the standard deviation of weighing balance., Readability 0.0001 (g)
Nomlnal test value (g) Standard Deviation
20 0.00007
200 0.00007
Ermor of indication from nominal or conventional mass value., Readability 0.0001 (g}
Nominal R/alue Conventional Mass Displayed Value Error of indlcation Uncertainty
(0} (© (@ ) (9) )
1 1.00001 1.0000 0.0000 0.00012 2.08
2 2.00001 2.0000 0.0000 0.00012 2.08
5 5.00003 5.0000 0.0000 0.00012 2.07
10 10.00002 10.0000 0.0000 0.00013 2.07
20 20.00001 20.0000 0.0000 0.00013 2.06
50 50.00003 50.0000 0.0000 0.00014 2.04
70 70.00004 70.0001 0.0001 0.00017 2.02
100 100.00002 100.0001 0.0001 0.00018 2.01
120 120.00003 120.0001 0.0001 0.00022 2.01
150 150.00005 150.0003 0.0003 0.00024 2.00
200 200.00006 200.0004 0.0003 0.00030 2.00
The End of Certificate

AAKNUIN -2 K 16/41
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UITHN ul‘ﬂﬂﬂ‘l@ﬂ e THAI UNIQUE CO., LTD.

80-82 mmﬂ‘szmriﬂ‘iﬂﬂ WU TIYUNIHE LYAWTEUAS NIANNY 10200
80-82 Prachathipatai Rd., Bangkhunphrom. Pranakorn, Bangkok 10200

Tel. 0-2628-0191-6, 0-2280-1 787, Fax. 0-2230-1788, F-mail : thawat@thaiunique.com. Website : www.thaiunigue.com

il A, W1 i it

PREVENTATIVE MAINTENANCE (PM) CHECK LIST

FOR ATOMIC ABSORPTION SPECTROMETER

Model & Serial Number: E40Fs AA X My |3220Q00Q

Customer :

Date: Z‘IAFJ 2025

Safety

Optics

Water AWQ/f-f g5 Conor Co - /7.

ame. |

BEEAE000

% mae.

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner
Flame, Clean nebulizer, spray chamber and burner

Flame, Check liquid trap interlock, burner interlock, pressure relief bung
interlock and shield interlock

Fumnace, Clean work head , electrode and shroud /I/ /A

Furnace, Clean PSD and PSD tray [|/ /A

Furnace, Check water pressure [|) / A

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Inspect/Replace that external optics surfaces

Flame, Check D2 lamp is work

AMANUIN -2 Ui 17/41 172



—a i35 "lﬂug’i'sﬂ NG THAI UNIQUE CO., LTD.

|Il' 80-82 auwbizendflae UYRIVWRYUNINE IYANITSUAT NTINK 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

Tel 0-2629{“91-6, 0-2280-!787 Fax. 0-2280-1788, E-mail : thawan@ihaiunique.com, Website : www thaiunique.com

Electronics

Check power supply voltage

Check/Clean all boards in the instrument

W.(/ Check cables and connectors
O

Furnace, Check camera and align** N I A

**QOption for Graphite Zeeman only %
Mechanism
Flame, Check the burner adjuster
O Furnace, Check PSD accessories N ’ A

Analytical performance

Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minute = 7.8 mL/min
Test Photometric noise, STDV = Q-OOO OAbs (should be < 0.00050 Abs)

8 gz

Flame, Test high solids nebulizer setting use
-Air/acet CuSppm= Q 35 Abs, and Precision
@%RSD)=_ (Q-5 % (should be > 0.55Abs and < 0.5% RSD)

or
-N20/Acet Cu 5 ppm = Abs, and Precision
(%RSD)= _%(should be > 0.3Abs and < 0.5% RSD)
O Furnace, Characteristic mass and sensitivity Cu 25 ppb=_ _Abs, and N / A
Precision (%RSD)= % (should be > 0.15 Abs and <4.0% RSD)

SIGN :
Customer : Ak 4  A3vefseS

Engineer :./.

(EL M EMINA LD O 539y

2/2

AMANUIN -2 1T 18/41
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13t Ineglia §ifia  THAI UNIQUE CO., LTD.

80-82 ouuthszeBflae wwamagunsny wanszuas nzanwe 10200
80-82 Prachathipatai Rd., Bangkhunphrom, Pranakorn, Bangkok 10200

1

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunique.com

PREVENTATIVE MAINTENANCE (PM) CHECK LIST .
FOR ATOMIC ABSORPTION SPECTROMETER |
Model & Serial Number: 2407 AA A 17132250004
Customer : _M ]L@)( A ha /CJ 313 C& N ]lex GO -2 4719/ -
b 2L APy 202%

Safety

Flame, Inspect/replace o-ring nebulizer, spray chamber and burner /U / A
Flame, Clean nebulizer, spray chamber and burner [|/ [ 74
Flame, Check liquid trap interlock, burner interlock, pressure relief bung N / A

interlock and shield interlock -

el

Furnace, Clean work head , electrode and shroud
Furnace, Clean PSD and PSD tray

Furnace, Check water pressure

Check drain tube

Check exhaust system

Check gas pressure sensor interlock

Check and all gas hoses for SpectrAA

Clean computer control

Optics
Inspect/Replace that external optics surfaces

Check Wavelength Accuracy the copper line at 323.0-326.0 nm = 3 }7 4 .‘.7nm

908 HEREEERE. 00O

Check that PMT % Gain the copper at 324.8 nm,4 mA,0.5 nm slit width, Gain
=.. 597" (should be < 64% or < 380V)

O

Flame, Check D2 lamp is work JV / A

12

AMANUIN -2 1T 19/41




Em——aE  375HN INegln $1fin THAI UNIQUE CO., LTD.
80-82 auudszndiflag uvramnaqunany wanszuns nganne 10200

1r-
l' 80-82 Prachathipatai Rd.. Bangkhunphrom. Pranakorn, Bangkok 10200

Tel. 0-2629-0191-6, 0-2280-1787, Fax. 0-2280-1788, E-mail : thawati@thaiunique.com, Website : www.thaiunique.com

Electronics
ﬂ Check power supply voltage

m/ Check cables and connectors
Iﬂ// Check/Clean all boards in the instrument &

Furnace, Check camera and align**

**QOption for Graphite Zecman only
Mechanisms
O Flame, Check the burner adjuster A/ / A

Furnace, Check PSD accessories

Analytical pérformance
Clear the sample compartment

Flame, Check uptake rate form 7.2-10.6 mL per minute = _ml/min . N _I A
Test Photometric noise, STDV = O_‘EOO £ Abs (should be < 0.00050 Abs)

0 B0

Flame, Test high solids nebulizer setting use  [\/ [ A

-Air/acet CuS5ppm=__ Abs, and Precision
(%RSD)= % (should be > 0.55Abs and < 0.5% RSD)
or
-N20/Acet Cu 5 ppm= Abs, and Precision
d (%RSD)=  %(should be > 0.3Abs and < 0.5% RSD)
Furnace, Characteristic mass and sensitivity Cu 25 ppb=__ (. 559 Abs, and

Precision (%RSD)= [ - ] % (should be >0.15 Abs and < 4.0% RSD)

SIGN :
Engineer :

* 22

AMANUIN -2 11 20/41




MEGAFIL CO.. LTD.

e g a fi 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
i Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
' www.megafil.co.th E-mail : megafil.group@gmail.com

BSC Certification Test Report

Page 1 of 6
Certificate No. : MO01075/22

Customer Name : LABORATORY WATER ANALYSIS CENTER COMPANY LIMITED

Customer Address:  1/94 Moo 5 T.Kanharm, A.U-Thai,

Phra Nakhon Si Ayutthaya 13210

Equipment : Biological Safety Cabinet Class I Type A2
Manufactorer : Microtech

Model : V6-T

Serial No : 0972

ID No. : WWL0084

Were in accordance with 1 EN12469 1 NsF49 [1 Manufacturer’s specification

Test Date : 23/09/2022
Due Date : 23/09/2023 or after HEPA filters are replaced or unit is moved
Test by : Mr. Piyapong Pusua

‘“t:\\

.

EYAN

(Mr.Kridsada Thinhuatoei)
Authorized Signatory

Approved by :

Issued Date : 26/09/2022

This calibration certificate documents the traceability to national standards, which realize the unit of measurement according to
the International System of Units (SI).
This certificate may not be reproduced other than in full except with the prioer written approval of the Megafil Company Limited.

AMANUIN -2 1T 21/41
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MEGAFIL CO..LTD.

e g a fi 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
—— www.megafil.co.th E-mail : megafil.group@gmail.com

Page 2 of 6
Certificate No. : MO01075/22

Procedure Used : . European Standard EN12469 : 2000 has the status of British Standard,
Biotechnology Performance criteria for microbiological safety cabinets.
NSF International Standard / American National Standard NSF / ANSI 49-2008
Biosafety Cabinet : Design, Construction, Performance and Field Certification,
Australian Standard : AS 1807.23-2000 Determination of intensity of radiation
from germicidal ultraviolet lamps.

Manufacturer’s specification.

1. Downflow velocity test.

Measurement Information

Grid Spaci Grid Spaci Probe height
No. of Rows No. of Readings pacing rid Spacing

Front-Back Side-Side Above sash
2 8 1/4,3/4 1/8,3/8 100mm
Measurement Data.
0.36 0.42 0.43 0.41
0.40 0.34 0.34 0.33

Average velocity 038 m/s (75 FPM.) Velocity range 025050 m/s ( 49-93 FPM.)

Uniformity( EN: +/-20%avg.) 0.30-046 m/s ( 60-90 FPM.)
Supply filter dimension 24x72  (inch x inch) Supply filter area 10.69 SQFT

Downflow volume (Q) 802 CFM.

Result Summary M Pass ] Fail

Equipment used : Thermo Anemometer  Model 425 S/N: 02623979 Calibration date : 14/07/2022

AMANUIN -2 1T 22/41

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)



MEGAFIL CO.. LTD.

99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail : megafil.group@gmail.com

Certificate No. :

egafi

Page 3 of 6

M01075/22

2. Inflow velocity test.

Select method. : [] pim [V Exhaust velocity. [ 1 MFG's Specifications
T T ] ,
053 | 047 0.48 [ 050 ' 051
— e et W 1 - eree = T e — - - - e v, re———— - ———— =
057 | 046 ! 0.52 [ 053 0.50 |
054 057 | 055 ! 052 | 05 |
- . - e— :‘. e —u—-.,?r,-—. - -—.?.’-.- — -—-‘wr-w—- .........
. 053 051 . 057 ‘ 054 0.51
0.51 0.48 0.53 055 ' 056
Average Inflow velocity 0.44 m/s (86 FPM.) Velacity range 20.40 m/s (=79 FPM.)
Inflow dimension 8x72  (inch x inch) Inflow area 4.00 SQ.FT
Inflow volume(Q) 344 CFM
Result Summary IZI Pass [ Fail
Adjustments Required [l Fan Speed ] Damper

Equipment used : Thermo Anemometer Model 425 S/N: 02623979 Calibration date : 14/07/2022

3. HEPA filter leak test.

Measurement Data
PAO Upstream Measured leak
HEPA Filter Specification .
Conc.(calculated) penetration
Supply HEPA Filter 18 ug/l.  <0.003% <0.003%
Exhaust HEPA Filter 13 pg/ll.  <0.003% <0.003%

Megafil Co.,Ltd.

MANUIN -2 KT 23/41

MG-FM-7.8-001, R0O (01/07/19)



(VAN MEGAFIL CO.. LTD.
e g a f | 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000
s Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034

www.megafil.co.th E-mail : megafil. group@gmail.com

Page 4 of 6
Certificate No. : M01075/22
Leak location
Supply HEPA Filter Exhaust HEPA Filter
Back Back
Result Summary IZ[ Pass ] Fail
Equipment used : Aerosol Photometer Meodel 21 S/N : 26468 Calibration date  14/07/2022
Equipment used : Smoke Generator Model TDA-6D S/N: 26530
4. Airflow smoke patterns test
Measurement Information
I. Downflow Pattern test : Smoke shall be passed from one end of the cabinet to the other, along the

centerline of the work surface, at a height of 4 inch (10 cm) above the top of the access opening

2. View screen retention test : Smoke shall be passed from one end of the cabinet to the other, 1.0 in
(2.5 cm) behind the view screen, at a height 6.0 inch (15 cm) above the top of the access opening,

3. Work opening edge retention test : Smoke shall be passed along the entire perimeter of the work opening
Particular attention should be paid to corners and vertical edges.

4. Sash/window seal test : Smoke shall be passed up the inside of the window 2 in (5 cm) from the sides

and along the top of the work area.

AMANUIN -2 1410 24/41

Megafil Co.,Ltd. MG-FM-7.8-001, R00 (01/07/19)



MEGAFIL CO.. LTD.
e g a fi 99/183 Moo 3 Tambon Bang Rak Noi Amphur Mueang Nonthaburi 11000

Tel. 0-2528-6081-2 Fax. 0-2528-6083, 0-2525-7034
www.megafil.co.th E-mail : megafil.group@gmail.com

Page 5 of 6
Certificate No. : M01075/22
Result Summary
Downflow Pattern test %} Accept L] Non-Conforming
View screen retention test |Zl Accept O~ on-Conforming
Work opening edge retention test m Accept | Non-Conforming
Sash/window seal test IZ[ Accept ] Non-Conforming
5. Site installation
Sash Alarm. ] Pass [] Fail M wia
Interlock System. [J Pass [] Fail IZ[ N/A
Exhaust System Performance D Pass E] Fail |Z[ N/A

Remark / Recommendation

L. ) 1l A vet 73 &
32U Site installation Jailinsasrvaey iiipenag lufivenduil

6. Tlumination Test (Lighting) : Option

Lighting should be adequate for safe working within the cabinet. Illumination measured at the work surface.

Lux

620 965 938 561

867 1446 1492 768

Remark :
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Page 6 of 6
Certificate No. : MO01075/22
7. Uliraviolet Lamp Test (UV) : Option

Ultraviolet radiation where UV Lamp are fitted, the intensity of radiation at a wavelength of 254 nm.

Shall be not less than 400 mW/m2 when measures at work floor surface.

mW/m2
720 1510 1540 760
470 980 990 450
Remark :
-00o-
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Ref No. : 0303/17008

CERTIFICATE OF TESTING LABORATORY ACCREDITATION

This is to certify that

Laboratory of Water Analysis Center Co., Ltd.
1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,
Changwat Phra Nakhon Si Ayutthaya 13210

has successfully undergone assessment according to ISO/IEC 17025 : 2017 |

and under the Bureau of Laboratory Accreditation, Department of Science Service

for the requirements, regulations and criteria for the competence of testing laboratories

Accreditation Number TESTING - 0029

The scope of accreditation is as annexed hereto

Issue date . 7" November 2022
Expired date : 6" November 2026

Signature : /77‘;,:_;::;
(Mrs. Pochaman Tagheen)

Director of Bureau of Laboratory Accreditation

Bureau of Laboratory Accreditation, Department of Science Service,

Ministry of Higher Educ%tﬁgg%n%g&e“r}g%ﬁ?search and Innovation




Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Chanewat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status M permanent [ site L] Temporary 1 mobile
ftem Test Material / Test tem / Test Method /
Number Product Range of Testing Technigue Used
1 Bottled drinking water | - Chloride Standard Methods for the Examination
6 me/L to 1 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 4500-Cl B
- Total hardness Standard Methods for the Examination
(Calculated as CaCo,) of Water and Wastewater, APHA,
5 mg/L to 2 000 me/L AWWA & WEF, 23° ed., 2017,
part 2340 C
- Total solids Standard Methods for the Examination
dried at 103 °C to 105 °C of Water and Wastewater, APHA,
25 mg/L to 4 000 mg/L AWWA & WEF, 23 ed., 2017,
part 2540 B
Initial Issue Date 23 September 2008 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. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Anatysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thal,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : M permanent [ site ] Temporary 1 mobite
ltermn Test Material / Test ltem / Test Method /
Number Product Range of Testing Technigue Used
1 Bottled drinking water | - Manganese Standard Methods for the Examination
(cont.} 0.05 me/l. to 5 me/L of Water and Wastewater, APHA,
- Iron AWWA & WEF, 23 ed., 2017,
0.10 mg/L to 5 me/L part 3111 8, 3030 E
- Cadmium Standard Methods for the Examination
1 pg/l to 5 ue/l. of Water and Wastewater, APHA,
-~ Lead AWWA & WEF, 23 ed., 2017,
10 ug/t to 50 pe/l part 3113 B, 3030
- pH In - house method : TM 001
60 to 8.0 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 4500-H" 8
Initial lssue Date 23rd September 2008 tssue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation
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Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name . Laboratory of Water Analysis Center Co., Ltd.
Addreass 1 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status M permanent [ site L] Temporary [ Mobile
ftem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technigue Used
2 Water - pH In - house method : TM 001
6.0 to 10.0 based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 4500-H' 8
- Total suspended solids Standard Methods for the Examination
dried at 103 °C to 105 °C of Water and Wastewater, APHA,
10 me/L. to 1 000 mg/L AWWA & WEF, 23" ed,, 2017,
part 2540 O
- Total dissolved solids Standard Methods for the Examination
dried at 180 °C of Water and Wastewater, APHA,
25 mg/L to 4 000 meg/l. AWWA & WEF, 23" ed,, 2017,
part 2540 C
Initial issue Date 23" September 2008 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. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address - 1/94 Moo 5, Tambon Kanharm, Amnphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status M permanent I site I Temporary [1 Mobile
ltemn Test Material / Test Item / Test Method /
Number Product Range of Testing Technique Used
2 Water - Cadmium Standard Methods for the Examination
{cont.) 0.02 e/l to 0.9 me/l of Water and Wastewater, APHA,
- Copper AVWWA & WEF, 23° ed., 2017,
0.05 mg/L to 5 mg/L part 3111 B, 3030 E
- Zinc

0.05 mg/L to 5 meg/L.
- Chromium

0.05 me/lL to 5 me/L
- Nickel

0.10 me/L to 4 me/L
- Manganese

0.05 mg/L to 5 mg/L
- Lead

0.10 mg/L to 2 me/L
- lIron

0.10 mg/L to 5 mg/L

L. d
Initial Issue Date 23" Septemnber 2008 Issue Number 13
Bureau of |_aboratory Accreditation, Department of Science Service, Ministry of Hisher Education, Science, Research and Innovation
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Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., [td.
Address : 1794 Moo 5, Tambon Karharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status M permanent [ site [l Temporary [ mobite
ftem Test Material / Test ltem / Test Method /
Numbery Product Range of Testing Technigue Used
2 Water - Water soluble silica Standard Methods for the Examination
{cont.) (Calculated as SiO,) of Water and Wastewater, APHA,
1.1 mg/t to 26 mg/L AWWA & WEF, 23 ed., 2017,
part 4500-5i0, C
- Chloride Standard Methods for the Examination
6 mg/i to 1 000 me/L. of Watear and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 4500-Cl B
- Total hardness Standard Methods for the Examination
{(Calculated as CaCO,) of Water and Wastewater, APHA,
5 me/L to 2 000 me/L AWWA & WEF, 23° ed,, 2017,
part 2340 C
Initial Issue Date 23" September 2008 Issue Number 13

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

AMAKUIN -2 Kl 32/41
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Reference No. 1 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co,, Ltd.
Address : 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number 1 Testing - 0029
Laboratory Status M permanent [ site O Temporary 1 mMobile
[term Test Material / Test frem / Test Method /
Number Product Range of Testing Technique Used
2 Water - BOD In - house method : TM 041
{cont.) 2 meg/t to 500 mg/L based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23" ed., 2017,
part 5210 B
- BCD in - house method : TM 013
2 mg/i to 500 me/L based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed,, 2017,
part 5210 B, part 4500-0 C
- 0D Standard Methods for the Examination
40 me/l. to 200 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed., 2017,
part 5220 C
Initial Issue Date 23" September 2008 Issue Number 13

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

AAKUIN -2 1N 33/41

LA-F-31-9/11-19 page 6/14



Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
l.aboratory Status .M permanent [ site O Temporary L1 mobile
ltem Test Material / Test ftern / Test Method /
Number Product Range of Testing Technique Used
2 Water - Total Kjeldahl Nitrogen Standard Methods for the Examination
(cont.} 5 me/l to 200 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 4500-NH, C, part 4500-N,,, B
- Oil and grease Standard Methods for the Examination
2 me/L to 100 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23 ed., 2017,
part 5520 D
- Total solids Standard Methods for the Examination
dried at 103 °C to 105 °C of Water and Wastewater, APHA,
25 me/L to 4 000 me/l. AWWA & WEF, 23" ed., 2017,
part 2540 B
Initial #ssue Date 23rd September 2008 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. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Nurmber : Testing - 0029
Laboratory Status : M permanent [ site 1 Termporary [ Mobite
ltem Test Material / Test ltemn / Test Method /
Number Product Range of Testing Technigque Used
2 Water - Selenium Standard Methods for the Examination
(cont.) 5 pe/l. to 50 pg/L of Water and Wastewater, APHA,
- Arsenic AWWA & WEF, 23 ed., 2017,
5 g/l 10 50 pg/l part 3114 C
- Barium Standard Methods for the Examination
0.5 me/L to 5 ma/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 3111 D, 3030 E
~ Cadrmium Standard Methods for the Examination
1 pg/L to 5 ue/L of Water and Wastewater, APHA,
- Lead AWWA & WEF, 23" ed., 2017,
10 we/l. to 50 p/l part 3113 B, 3030 £
Initial issue Date 23" September 2008 Issue Number 13

Bureau of |L.aboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and Innovation

AMAKUIN -2 1IN 35/41
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Laboratory Name

Addres

Accreditation Number

taboratory Status

: Laboratory of Water Analysis Center Co., Ltd.

Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

S : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

: Testing - 0029

: M permanent [ site O Temporary 1 mMobile

- Total suspended solids
dried at 103 °C to 105 °C

10 mg/L to 1 000 me/L

- Total dissolved solids
dried at 180 °C

50 mg/L to 4 000 me/L

Item Test Material / Test kem / Test Method /
Number Product Range of Testing Technigque Used
3 Wastewater - pH in - house method : TM 001
4.0t0 10.0 based on Standard Methods for the

Examination of Water and Wastewater,

APHA, AWWA & WEF, 23° ed. 2017,

part 4500 - H' B

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

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

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

AWWA & WEF, 23° ed., 2017,
part 2540 C

Initial issue Date 23rd September 2008

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

LA-F-31-8/11-19
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Reference No. @ 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co, Ltd.
Address : 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status 2% Permanent [ Site ] Tempaorary L1 Mobile
ftem Test Material / Test item / Test Method /
Number Product Range of Testing Technigue Used
3 Wastewater - Cadmium Standard Methods for the Examination
{cont.) 0.02 mg/L to 0.9 me/L of Water and Wastewater, APHA,
- Copper AWWA & WEF, 23° ed., 2017,
0.05 mg/L to 5 me/L part 3111 B, 3030 £
- Zinc

0.05 mg/L to 5 mg/L.
- Chremium

0.05 mg/t to 5 me/t.
- Nicket

0.10 mg/L to 4 mg/L
- Manganese

0.05 mg/l to 5 mg/L
- Lead

0.10 mg/L to 2 mg/L
- Iron

0.10 mg/L to 5 me/L

Initial Issue Date 23 September 2008 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. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Lid.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status : Permanent [ Site ] Temporary [ Mobile
ftem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
3 Wastewater - Total hardness Standard Methods for the Examination
(cont.) (Calcutated as CaCO;) of Water and Wastewater, APHA,
5 mg/L to 2 000 me/L AWWA & WEF, 23" ed., 2017,
part 2340 C
- BOD In - house method : TM 041
4 meg/l_to 7 000 mg/L based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23° ed, 2017,
part 5210 B
- BOD in - house method : TM 013
4 mg/l. to 7 000 me/L based on Standard Methods for the
Examination of Water and Wastewater,
APHA, AWWA & WEF, 23 ed., 2017,
part 5210 B, part 4500-0 C
Initial Issue Date 23" Septernber 2008 fssue Number 13

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

AMAKNUIN -2 11N 38/41
page 11
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Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

Laboratory Name : Laboratory of Water Analysis Center Co., Ltd.
Address : 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

Accreditation Number : Testing - 0029
Laboratory Status M permanent [ site O Temporary [ mobite
ltem Test Material / Test Item / Test Methed /
Number Product Range of Testing Technigue Used
3 Wastewater -C0D Standard Methods for the Examination
{cont.) 40 meg/L to 3 000 me/L of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 5220 C
- Total Kjeldahl Nitrogen Standard Methods for the Examination
5 mg/L to 200 me/l of Water and Wastewater, APHA,
AWWA & WEF, 23° ed., 2017,
part 4500-NH, C, 4500-N,,, 8
-0l and grease Standard Methods for the Examination
2mg/L to 1 000 mg/L of Water and Wastewater, APHA,
AWWA & WEF, 23" ed., 2017,
part 5520 D
Initial Issue Date 23" September 2008 Issue Number 13

Bureau of Laboratory Accreditation, Department of Science Service, Ministry of Higher Education, Science, Research and innovation
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LA-F-31-9714-19 page 12/14




Laboratory Name

Address

Accreditation Number

Reference No. : 0303/17008

Scope of Testing Laboratory Accreditation

: Laboratory of Water Analysis Center Co., Ltd.

: 1794 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

: Testing - G029

Laboratory Status - permanent  [J site ] Temporary [J mobite
ftern Test Material / Test ltem / Test Method /
Nurnber Product Range of Testing Technique Used
3 Wastewater - Total solids Standard Methods for the Examination
{cont.) dried at 103 °C to 105 °C of Water and Wastewater, APHA,

25 meg/L to 4 000 me/L.

- Setenium
5 e/l to 50 pg/t
- Arsenic

5 pg/t to 50 ug/l

- Barium

0.5 mg/tl to 5 me/L

AWWA & WEF, 23" ed., 2017,

part 2540 B

Standard Methods for the Exarnination
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, 237 ed., 2017,

part 3111 D, 3030 E

issue Number 13

Initial Issue Date 23" September 2008

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. : 0303/17008

Scope of Testing Laboratory Accreditation

: Laboratory of Water Analysis Center Co., Ltd.

: 1/94 Moo 5, Tambon Kanharm, Amphoe U-Thai,

Changwat Phra Nakhon Si Ayutthaya 13210

: Testing - 0029

Laboratory Status [ permanent M site ] Temporary O Mobile
ltem Test Material / Test ltem / Test Method /
Number Product Range of Testing Technique Used
a Environmental noise - Sound level In - house method : TM 201
Equivalent sound level based on 1SO 1996-2 : 2017

Leqt 30 dB (A) to 120 dB (A)

eq,T

Maximum sound level

L nax 30 dB (A) to 120 dB (A)

Initial Issue Date 23rd September 2008

Issue Date : 7th November 2022

g

Signature : /’-»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

LA-F-31-9/11-19
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