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TSP High Volume Sampler Calibration

Verification Report No.
HO2200025-D006 -TSP 01

o PM Onsite
Site: TasensAarswamTRnadansaufeannaauaraInuas STl danTEnTenativg
UTM : 47P 1524271 N 666054 E Date: 1 Jul 22
Sampler: NTSP#12 Technical: Wisan R.
Recorder: ECRANG15315224 Approval:
CONDITIONS
Barometric Press. (hPa): 1000.7 Corrected Pressure (mm Hg): 750.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd | iIC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 5.41 1.401 48.0 4715 Slope = 24.7996
2 4.65 1.299 46.0 45.19 Intercept=13.1665
3 3.25 1.087 42.0 41.26 Corr. coeff.=  0.9902
4 2.41 0.937 38.0 37.33
5 1.34 0.701 30.0 29.47 # of Observations: 5
e . Range of Chart 42
' at1.1-1.7 m3/min. 56
600 | | !
st | |
| |
500 : ! l
| | 2|
ag) |2 |
. [ ' g Calibrated by : :
: / : (Wisan Ritthikamon )
i . u — | 1 July 2022
| | |
| [ Approved by : ;
= a0 | [ ( Tanin Huadcharoan )
| . S S S (I S 1 July 2022
| ooom 0x 050 075 1.00 125 150

m¥min.

This report shall not be reproduced except infull, without the written approval of Envilab Co_,Ltd.

www.evitesting.com

FE-MNT-29 Rev.00:01/08/63




TSP High Volume Sampler Calibration

Verification Report No.
H0O2200025-D006 -TSP 02

]

PM

Onsite
Site: Tsowenunalnyus gy Useandu

UTM : 47P 1528602 N 666283 E

Sampler: NTSP#01

Recorder: ECRANG15315224

Date: 1 Jul 22

Technical: Wisan R.

Approval:

CONDITIONS

Barometric Press. (hPa): 1009.7
Temperature (deg C): 33.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 757.3
Temperature (deg K): 306.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE

Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd [ IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 8.23 1.731 52.0 51.23 Slope = 18.2651
2 6.36 1.523 46.0 45.32 Intercept = 18.5954
3 4.52 1.285 42.0 41.37 Corr. coeff.= 0.9921
4 2.63 0.982 38.0 37.43
5 1.39 0.716 32.0 31.52 # of Observations: 5

Chart Recordar

400 7

Calibrated by :

Approved by :

050

mymin

Range of Chart
at 1.1 - 1.7 m3/min.

40
50

( Wisan Ritthikamon )
1 July 2022

Tons

( Tanin Huadcharoan )
1 July 2022

This repart shall not be reproduced except infull, without the written approval of Envilab Co.,Ltd.

www.evitTesting.com

FE-MNT-29 Rev.00:01/08/63
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PM10 High Volume Sampler Calibration

Verification Report No.
HO2200025-D006 -PM 01

L pP™ [ Onsite
Site: TasamsAadsIa TR nadawsaudaanneauasnInuas innldansansionaiing
UTM : 47P 1524271 N 666054 E Date: 1 Jul 22
Sampler: NPM#11 Technical: Wisan R.
Recorder: ECRDS01618124 Approval: 0
CONDITIONS
Barometric Press. (hPa): 1000.7 Corrected Pressure (mm Hg): 750.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 5.32 1.439 50.0 31.87 Slope = 21.3111
2 4.65 1.346 44.0 28.05 Intercept = 0.4223
3 3.87 1.229 42.0 26.77 Corr. coeff.= 0.9923
4 2.22 0.932 320 20.40 SFR=1.151
5 1.96 0.877 30.0 19.12 SSP= 39.16
# of Observations: 5
Range of Chart 36
i at SFR+10%| 42
00 -l
|
|
? | Calibrated by : w
i ( Wisan Ritthikamon )
| % 1 July 2022

m¥min,

Approved by :

Tornss

( Tanin Huadcharoan )
1 July 2022

This report shall not be reproduced except infull, withaut the written approval of Envilab Co.,Ltd.
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FE-MNT-29 Rev.00:01/08/63




PM10 High Volume Sampler Calibration

Verification Report No.
HO2200025-D006 -PM 02

L PM L Onsite
Site: TsowenuNaAENIIYS Uszandu
UTM : 47P 1529602 N 666283 E Date: 1 Jul 22
Sampler: NPM#02 Technical: Wisan R.
Recorder: ECRDS01618124 Approval: 0
CONDITIONS
Barometric Press. (hPa): 1009.7 Corrected Pressure (mm Hg): 757.3
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 198 Jan 22
CALIBRATIONS
Plate or H20 Qa I iIC LINEAR
Test# (in) (m3/min) (chart) (comected) REGRESSION
1 8.19 1.779 52.0 33.05 Slope = 12.8693
2 6.28 1.559 46.0 29.24 Intercept = 9.4109
3 4.39 1.305 40.0 25.43 Corr. coeff.= 0.9923
4 249 0.984 34.0 21.61 SFR=1.145
5 1.23 0.694 30.0 19.07 SSP= 37.99
# of Observations: 5
S S o Range of Chart 36
’7 at SFR%10%| 40

m¥min.

Calibrated by :

.

Approved by :

( Wisan Ritthikarmon )
1 July 2022

Tevs

( Tanin Huadcharoan )

1 July 2022

This repart shall not be reproduced except infull, without the written approval of Envilab Co.,Ltd,

WA eV L

PM10 Cal. Rev.07 / Iss.Date.Mar 17,2020

ing.com

FE-MNT-29 Rev.00:01/08/563




Verification Test Report

Report No.:
HO2200025-D006 -SLM 01
] PM Onsite UTM : 47 P 1529770 N 666269 E

Calibrated Date: 1 July 2022
Site : ‘T,n'a'amsn’aas"'mmmsvl”na'w’l’ﬂw%auzf:"ammﬂm‘mazmnmaa ftnnulannsznsienaiue

Equipment: Sound Level Meter
Manufacturer: ACO
Model: 6226
Serial : 50027

Environment: Temperature 32 °C Humidity 60 %RH

Reference Standard: Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer
Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.62 -0.04 93.66

Calibrated By:

{ Wisan Ritthikamon )
Date: 1 July 2022

Approve By: %

( Tanin Huadcharoan )
Date: 1 July 2022

I'his report shall not be reproduced except mtull,without the written approval of Envilab Co..Ltd.

| www.evitesting.com

Ervironmental ’uv]}("lf)ll’zl"y with accuracy measurement
FE-MNT-27 Rev.00:01/08/63



Verification Test Report

v] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

Report No.:
HO2200025-D006 -SLM 02

[ ] Onsite UTM: 47 P 1529587 N 666247 E

1 July 2022
TIonsNUNRABUTEYT svandty
Sound Level Meter

ACO

6226

40289

Temperature 32 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial No.1351075
Date of Calibration : March.21, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.54 -0.12 93.66

!

Calibrated By:

( Wisan Ritthikamon )

Approve By: @W‘f
( Tanin Huadcharoan )
Date: 1 July 2022

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

L www.evitesting.com

Environmental responsibiity with accuracy measurement
FE-MNT-27 Rev.00:01/08/63
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Needlss Supply Instrument Co Ltd

SO, Analyzer Verification Test Report

Calibration Report No.: 6507007
Calibrated Date: 1-Jul-22

pm [ onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO_,43C

Manufacturer THERMO
SIN: ESOTE43C703317

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_27.2 °C Humidity:_45 %RH
Calibration Report
Zero Span
Status ; H
Reference Reading Drift Reference Reading Drift%
(PPB) (PPB) (PPR) (PPR} (PPR) g
Before| 0.0 5.4 5.4 400.0 387 -3.3
After 0.0 0.8 0.8 400.0 402 0.5
Single Point Calibration Chart
500 -
450
__ 400
@ 350
2 300
£ 250
E 200
o 150
100
50
0
o 0.8 400
Reference (PPB}

This report not be rcproduccd except infullwithout [hc written :1 rov:l.l of\feedlss Suppl ]mtrumcnt Co., Ltd_

Envnao CO Lid. #-li](vm'l‘zﬁhﬂﬂ JTJﬂNME%ﬂ 14
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o Neediss Supply Instrument Co.. Ltd.

335 FIUUBIA T GTIUTWNA WRUTEA D0 0160 S0 S0 songihog 7 20kt Bongihoe Banciak (90

Tl O2-BOR-3%80-2 Fox. T2-LY3-03968 § :\5&9/::':‘_{& G5, SO
MODEL : SO2 ANALYZER Model 43C THERMO ] DATE : 1-07-2022
S/N : ESOTE43C703317
Test Function Value Before After
Range 500 (PPB) : 500 500
G -650 -653
{PMT VOLTS -450--850 (V)
T 990 985
LAMP VOLTAGE 950 - 1,200 (V)
32568 32577
[LAMP INTENSITY 20000 - 50000 Hz
37 37
IINTER TEMP 15-45DEGC
49 49
CHAMBER TEMP 47-51C
" 2.5 ' 25
|ICOOLER TEMP -5-(2) DEG C
764 765
PRESSURE 400 - 1000.0 mm Hg
0.42 . 04

|[FLOwW 0.350 - 0.650 LPM

Calibrate By : ;‘M’m’u- Approve By : ///Z

Sirirat Poonlak . Sarawut Keawsrinual

Date:

wkzdUl-22 ; - Date: 1-Jul-22
Neediss Supgply Instrument Co.,Ltd.
This report not be reproduced except infull,without the written approval of Neediss Supply Instrument Co., Ltd.

B www.neediss.com
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1LHGw fee dwrians dudaziluvi 20/
Neednss Supply Instrument Co.. Ltd

> ﬁ@@CﬂSS

5315 m;\_.'uusa 7 BARNINYA )
Tol, O2-BOR 39806 -2 iTo= 72 M;

PRI I Wale/ Th LoDt Pty liier st A R

NOx Analyzer Verification Test Report

Calibration Report No.: 6507007 Page:1/2
Calibrated Date: 1-Jul-22
pm [l  oOnsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C497375
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_ 27.9 °C ‘Humidity:__44 _%RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) {(ppb) (ppb) (ppb) Drift%
NO 6.4 0.0 6.4 411 400.0 1.4
NO, 3.9 0.0 39 5.0 0.0 0.6
NOx 10.3 0.0 10.3 416 400.0 2.0
f——
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 0.3 0.0 0.3 404 400.0 0.5
NO, 0.3 0.0 0.3 2.0 0.0 0.2
NOx 0.6 0.0 0.6 406 400.0 0.7
Singie Point Calibration Chart
P 411.0
?z, :gg ; /J 404.0
-§ 300 o
§ 2 il it e UL
:.3 200 f ~evB--- Before
= 150 ,v—"”?
< 100 .
E g;wf
0 B
00%* . i 400.0
NO Reference Value (ppb) = __’_.-:' ¥

PaEArAas ey

Instmmcnt Co., Lrd
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= ;E; r \ d- WS Ev 88 Fwwane Buammgiut <Afs
@‘ﬁy ee lS Needigs Supply Instrument Co.. Ltd.

PR 16160 528 Son Bonckhoe 7 Bonokbng Bongiiok 1E535
T_-J' 022 - AOD L:_"?dl? 2 Fax ookt __%
MODEL : NOx ANALYZER Model 42C THERMO DATE : 1-07-2022
SIN : ENOTE42C497375
Page:2/2
Test Function Value Before After
|Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950 - 1,200 (V)
. 43 43
INTER TEMP 15-45DEGC
49 50
|CHAMBER TEMP 47 -51C :
: 2 -2
COOLER TEMP _ -5-(-2) DEGC
350 380
PRESSURE ___ 400-1000.0 mm Hg LS
0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
INo/Nox Slope A
Calibrate By : i \‘M . Approve By : ﬂ"
Sirirat Poonlak Sarawut Keawsrinual

Date: T 1-Jul-22 Date: 1-Jul-22

e Neediss

Neediss Supply instrument Co. Ltd.

This report not be reproduced excepr infull without the written

B www.neediss.com
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SO, Analyzer Verification Test Report

Calibration Report No.: 6507006
Calibrated Date: 1-Jul-22

pm [ onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
SIN: ESOTE43C069871

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_27.2 °C Humidity:_45 %RH
Calibration Report
Zero Span
S (T Reference Reading Drift Reference Reading Driftot
(PEB) (PPR) {PPR) (PPB) (PPR) ¥
- Before 0.0 1.2 1.2 400.0 412 3.0
After 0.0 0.5 0.5 400.0 403 0.8
Single Point Calibration Chart
500 -
450 @ 412,0
ZAg00 =B 4030
@ 350 o
= 300 P
3 b | T =
2 150 et
100 . el
P ET I
0 I//
o 05 400
Reference (PPB)
.\
B o L ‘

This report not be reproduced except infull,without the written _- mmlof Neediss Suppl Instmment Co Ltd.

= www.neediss.com
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P heedls WFEy T80 v Dussgiugd 4nian
3 Neediss Suppiy Instrument Co., Ltd.

DL T AIURN VeRLLS Rerae W0NEE SIS ol
PEO-T Fax, (2-802- 5988 Einfoonoadms oo

MODEL : SO2 ANALYZER Model 43C THERMO DATE : 1-07-2022
SIN : ESOTE43C069871
Test Function Value Before After
Range 500 (PPB) 500 500
_ -650 -653
PMT VOLTS -450--850 (V)
, 990 985
LAMP VOLTAGE 950 - 1,200 (V)
32568 32577
[LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEG C
49 49
CHAMBER TEMP 47-51C
-2.5 -2.5
COOLER TEMP -5-(-2)DEG C
' 764 765
[PRESSURE 400 - 1000.0 mm Hg
- 0.42 0.4
|[FLOW 0.350 - 0.650 LPM
Calibrate By : - Fhﬂo‘h . Approve By : }/L <
Sirirat Poonlak Sarawut Keawsrinual
Date:: 1-Jul-22 Date: 1-Jul-22

. Neediss Supply Instrumen? Co. Lid.
This report not be reproduced except infull,withont the written approval of Neediss Supply Instrument Co., Ltd.

B www.neediss.com
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NOx Analyzer Verification Test Report

Calibration Report No.: 6507006 Page:1/2
Calibrated Date: 1-Jul-22

PM D Onsite
Instruments Information

Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C ) S/N: ENOTE42CD75279
Calibration System
b Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S§02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature___28.3 °C Humidity:__ 48 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 6.1 0.0 6.1 381 400.0 -2.4
NO, 2.2 0.0 2.2 34.0 0.0 4.3
NOx 8.3 0.0 8.3 415 400.0 1.8
e m———
Calibration Check ( After adjust)
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) {ppb) {(ppb) (ppb) (ppDb) Drift%
NO 0.9 0.0 : 0.9 408 400.0 1.0
NO, 0.6 0.0 .0.6 2.0 0.0 0.2
NOx 1.5 0.0 1.5 410 400.0 1.2
Single Point Calibration Chart
450 -
o 400 4
2 350 ,”/,_.-' . o
é’ 300 ‘-/f“/ b
g 250 /5——'/ . After
E 200 s ~C5 — -2~ Before
I
" :;,//
0¥ e
0.0 400,0
2 NO Reference Value (ppb),

This report not be reproduced except mful].,thhout r.he written app

B www.neediss.com RS
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rediss Supply Instrument Co., Ltd.
SE WRLORA T LATIIIIREA ERLIMA G0 10150 336 Soi Bongkhoe 7 Bongkhae Bongkhaa Bongkok
Tl Q2. 20Q2-L%980-2 Faox. O2-ACR .- 39348 fogmoadas com

MODEL : NOx ANALYZER Model 42C THERMO DATE : 1-07-2022
S/IN : ENOTE42CD75279
Page:2/2
Test Function_ Value Before After
Range 500 (PPB) 500 500
675 678
PMT VOLTS -450--850 (V)
LAMP VOLTAGL 950 - 1,200 (V)
s 43 43
INTER TEMP 15-45 DEGC
49 50
CHAMBERTEMP 47-51C "~
] 2 -2
|COOLER TEMP  -5-(-2) DEG C
350 380
|PRESSURE 400 - 1000.0 mm Hg
P 0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM
0.05 0.05
JOZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 12/9.1
(No/Nox BKG
1.0/0.8 0.9/0.8
INo/Nox Slope
—
Calibrate By : wm’“‘“ Approve By : /L'

Sirirat Poonlak Sarawut Keawsrinual
Date: 1-Jul-22 Date:

1-Jul-22

Sneediss

Neodiss Supply instrument Co..Lid.

This report nor be reproduced except mﬁuleuhaut the writren a;

B www.neediss.com
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TISCH

RECALIBRATION
DUE DATE:

January 19, 2023

Environmental

4

Calibration Certification Information
Cal. Date: January 19, 2022 Rootsmeter 5/N: 438320 Ta: 294 °K
Operator: Jim Tisch Pa: 749.05 mim Hg
Calibration Model #:  TE-5028A calibrator S/N: 1328
Vol. Init | Vol. Final -AVol. ATime AP AH
Run (m3) (m3) (m3) (min) {mm Hg) (in-H20)
1 1 2 1 1.3190 3.7 1.50
2 3 4 1 1.0220 6.2 2,50
3 5 6 1| 0.9290 7.5 3.00
4 7 8 1 0.8590 8.7 3,50
S 9 10 1 0.6530 148 6.00
Data Tabulation
Pa 'Tstd) T SN
Vstd Qstd -\/ AH( F’sta)( Ta a |f ‘-“H( Tal Pa)
(m3) {x-axis) (y-axis) Va (x-axis) (v-axis)
0.9941 0.7536 1.2241 0.9951f 0.7544 0.7673
0.9907 0.9694 1.5803 0.9917 0.9704 0.9906
0.9890|  1.0646 17312 0.9900|  1.0656 1.0851
0.9874 1.1495 1.8699 0.9884 1.1506| 11721
0.9793 1.4996 2.4483 0.5802 2501 1.5346
: e WETS) i s 103657
QSTD b= -0.01202 QA _b= -0.00753
) r= 0.99999 r= 0.99999
Calculations’
Vstd=|AVol({(Pa-AP)/Pstd)(Tstd/Ta) ‘Va=|AVol((Pa-AP)/Pa)
_ Qstd=|Vstd/ATime ; =|Va/ATime s
For subsequent flow rate calculations:
i Pa Tetd G . _.
Qstd={ y/m ((Jau( ) -b) Qa=| 1/m ((,}AHI_Tazpa.)).h)
Standard Conditions .
Tstd:] 298.15 °K RECALIBRATION
Pstd: 760 mm Hg e i L .
P Key US EPA recommends annual recalibration per 1998
AH: calibrator manometer reading (in H20) _ 40 Code of Federal Regulations Part 5010 51,
AP: rootsmeter manometer reading (mm Hg) Appendix.B to Part 50, Reference Méthod 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 Rt -k 3 ‘
m:slope:

“Tisch Envirehmental; Inc.
145 South Miamil Avenue:
Village of Cleves, OH 45002

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Callbr atCGh CO.,Ltdu 5 NSC-TISI-TIS 17025
7/106-7-Moo 2, Sukhaprachiasan 3 Rd:; Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel02) 964-6211-Fax.(02) 964-5155; e-mil : calibratech. cal@yahoo.com, calibratech .cal@hotmajl.com

Certificate of Calibration

Certificate No. : 65-200022-1 Page : 1 of2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer : Sartorius Model : SECURA224-18
Serial No, : 0034803270 ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g
Envirfonment : On site calibration was cairicd out at the Balance Room, Envilab Co., Ltd:

Ambient Temperature : (23.7t0238) °C
“Relative Humidity  :  °.(57.1t0580) %

Air Pressure : 10120 mbar

3

Date of Recelved; : 02 February 2022
Date of C'alil_i .fn_n 02 February 2022

Date of Issue : 09 February 2022
Calibrated by: Kka_r__adé’n;h Thipgiﬁﬁai o
Calibration Method : In-house method CAL-M2001 based on UKAS Publication ref : LAB 14.

Edition 5, July 2015

Reference Standard Instruments: : This certilication is iraceable to the International System of Units.

Siandard Weights

E261-E2624 02213103, 18 Nov'2022 National Institute of Metrology (Thailand), (NIMTY
Approved by = .

( Surachai Prowithiong ) :

Laboratory Manager

Eovilab Colid, ;fa’mriﬁ'e’%’:-z-m'mqammﬂ o
9




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964:6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-200022-1 Page : 2 of 2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainly
() (8 * (g)
0.01 0.0001 0.00011

0.1 0.0001 0.00011
1 0.0000 0.0001 1
2 0.00011
W ¢
LR
20
50
100
200 7

This-result of calibration was found accurate as shown on date and place of calibralion only;
This réported uncertainty of easurement was based on a standard uncertainty mutiplicd by a coverage factor k=
providing a level of confidenice of approximately 95%
Eccentiic error Load test. : 50 g
A B c D E
-0:0001 -0.0002 -0.0002 -0.0001 0.0000 g

Repeatability Load test % 200 g
Stdev. : 0:00005 g
-oflo =

e
ﬂ‘ﬁﬂﬂ’l‘iﬁ’!ﬂﬂ’i]ﬂ@ﬂdtﬂi%ﬂ W




B , N AR\
Calibratech Co,,Ltd. " : S NSC-TISI-TIS 17025

7/106~7 Moo 2, Sukhaprachasan3 Rd;;.l}angpood,s_Pakkrcd,-Nonthébﬂri tze - CALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-51 ’55,@e—ma'_ﬂ : calibratech.. cal@yahoo.com, calibratech-cal@hotmail.com

Certificate of Calibration
Certificate No. : 65-200022-2 Page : 1 of 2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Electronic Balance
Manufacturer :  Sartorius Model : SECURA3102-1S
Scrial No. : 0034409695 ID No. : ELABBALANCENO3
Capacity : 3100 g Resolution : 0,01 g
Environment : On silé calibration was carried vl at the’ Balance Room, Envilab Co., Lid.
Ambient Temperature : (23.7t1024.2) °C =

(57610578 %

Air Pre§‘§ure 1

Date of Rccei:\;:ed. 2 02 February 2022
Date of Calibration : 02 Febitiary 2022

Date of Issue ';: : 09 Febuary 2022 .
Calibrated by : - Al;_araﬂéth Thi_pp’f&h_ai
Calibration Method :: In-house method: CAL-M2001 based on UKAS Publication ref: LAB 14

Edition. 5, July 2015

Referénce Standard TristFuinents # This ceptilicatioi is tiadesible (o ihe Inteinational Systém of Units

Standard Weights
IE 1! Q r ]!» .E--- D.- - I I‘ .r. 5.
F181-FI82] 65-210044-] 31 Juk2022 National Institiste of Metiology (Thailand), (NIMT)

Approved by : i

( Surachai Promthong )

Laboralory Maiiager

o

I
Y



Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-62 11 Fax.(02) 964-5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Page : 2 of 2

Certificate No. : 65-200022-2

Result of Calibration : Without Adjustment

UUC Condition As-Received : Good

Departure of indication from nominal value

Nominal Value Correction Uncertainty
(g) - (8) t (@)
10 0.00 0,0082
20 0.00 0.0082
50 0.00 0.0082
100 0.0082
0.0083
0.0085. =
1000 0.0093
: 1500 0.011
2000 0.012 ¢
= 3000 ¢ 0023

o

This resull of calibration was lound accurate as shown on date and place of calibration only.
This reported uncertainty of measurement was based on a standard unceitainty muliplied by a coverage factor k = 2.00,
providing a level of confiderice of approximately: 95%
Eccentric error Load test 1000 g
A B (€] D ik
0.00 001 002 000 000 g

Repeatability Load test i 2000 g
Stdev. { 0.000 g

-00o -

Nt

:wilab Co




NSC-TISI-TIS 17025
7-TISTR CALIBRATION 0037

Request No.

Submitted by
Address

Calibrated at

2

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLQGICAL RESEARCH (TISTR)

1-65/0383 MTC No. EEL. BP. 59/0365

CALIBRATION CERTIFICATE

: Envilab Co.,Ld.

: 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160, Thailand.

: Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment
Description : Acoustic Calibrator Temperature :(23+3) °C
Manufacturer : Bruel&Kjaer Relative Humidity : (50 + 15) %
Model 1 4230 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. 11351075
Standardsused : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.

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

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

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

5. Pressure Transmiftlar Vaisalla PTB202AD S/N T0650001.

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

7. Condenser Microphone Bruel&Kjaer 4180 S/N 2889871.

Calibration Procedure: CP-102-04 based on IEC 60942-2003; The sound pressure level generated by sound

calibrator under test shall be measured by standard microphone using an insert voltage technique.

This instrument has been calibrated against standards maintained at Electrical and Electronic Standards

Laboratory (EEL), which are traceable to the lnternational System of Units through the National Institute of

Metrology (Thailand).

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

measured values only.

Date of Receipt

Date of Calibration

10 Mar. 2022
21 Mar. 2022 " B 12

The results relate only to the items tested/calibrated or value assigned:

Advertising the Report/Certificate and publicity of the results except in full are prohibited unless written permission is obtained from the governor of TISTR.

FM.BL.MTC.00Z Rev.4

Head Office Office/Laboratory Office

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

Tel. (66) 0 2577 9000 Tel, (66) 0 2323 1672-80 ext, 115, 116 X A‘i'i;(.‘l‘ (66) 0 2579 1121 W& 5225, 5217
Fax, (66) 0 2577 9009 Fax. (66) 0 2323 9165 7 v Fax. (66) O 2579 859 L

E-mail : rumpai@tistr.orth Websitewwwi.tistr.orth  E-mail : mtc@tistr.or.th E rﬁié?h:‘;tﬁ_]‘rjéjé’é@ﬁ'sfi,éﬁrﬁh’?!'@3

rediah Ooolid, HeearidigaiunNdtie e




NSCTISITIS 17025
AITISTR CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)
Request No. 21-65/0383 MTC No. EEL. BP. 59/0365
The reported expanded uncertainty is based upon a standard uncertainty multiplied by a coverage
factor k = 2, providing a level of confidence of approximately 95%.
Nominal Output of Unit Under Test = 94 dB re 20pPa at 1000 Hz
Acoustic Output in dB re 20uPa, Corrected to Reference Conditions: 101.325 kPa, 23.0 °C and 50 %RH.

1. Sound Pressure Level

Standard Microphonc Measurcd Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.66 -0.34 +0.10 +0.40 dB

23 Frequency

Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
_ ~ Type (Hz) (Hz) (Hz) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 997.8 o I - b +1.0%

* 3. Total Distortion

Standard Microphone Measured Total Distortion Uncertainty Tolerance limit
Type (%) (%) 1EC60942:2003 Class 1
| 172 inch Bruel&Kjaer 4180 155 £0.50 | 13.0%

Note : 1. No adjustment.
2. The calibrator pressure correction was not included.
3. The microphone volume correction was not included.
Calibrated b); ; - Approved by ¥

I T e R

(Mr.Weerachai Deechaiyae)

Electrical and Electronic Standards Laboratory
Date of Calibration : 21 Mar. 2022 Industrial Metrology and Testing Service Centre

Date of Issue : 22 Mar. 2022 Ref : 2011265031501147002
End of Certificate _ 24/=2)

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

FM.BL.MTC.002 Rev.4

Head Office Office/Laboratory Office
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1€, Bangpoo Industrial Estate, Sukhumvit Ro_a’gr,. 196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10289; Thaland™s: Thailand

Tel..(66) O 2577 9000 - Tel. (66)0 2323 1672-80 ext. 115,116 el. (66) 02579 1121-30 ext. 52}9, 5225, 5217
Fax. (66) O 2577 9009 Fax. (66) 0 2323 9165 ax) (66) 0 2579 8592 ﬁt{/

E-mail : rumpai@tistr.or.th Website:www.tistr.orth =~ E-mail : mic@tistr.orth : sumalee@‘tis_trcqai.ih .
TR R IV RPN
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- Airgas Specialty Gases
Alrgas Airgas USA LLC
s 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: EOSNIS1E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB0146406 Cylinder Volume: 148.7 CF
Laboratory: 124 - Plumsteadyville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet; 660

Gas Code: CO,CO2,NO,NOX,S02 BALN Certification Date: Jan 03, 2022
; ExE'iratinn Date: Jan 03, 2030 e —

Certificalion performed in accordance with “EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference: This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
mole/mole basis unless otherwise noted,

Do Mot Use This Cylinder below 100 psl& Le. 0.7 megapamﬁis.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.2 PPM G1 +/- 0.89% NIST Traceable 12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 12/27/2021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +/- 1.0% NIST Traceable 12/27/2021, 01/03/2022
SULFUR DIOXIDE 100.0 PPM 100.2 PPM G1 +/- 1.0% NIST Traceable 12/27/2021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % G1 +/- 0.9% NIST Traceable 12/27/2021

NITROGEN Balance . . {
% :

CALIBRATION STANDARDS

Type LotID Cylinder No Concentration Uncertainty Expiration Date

NTRM 09010241 KAL004894 98.48 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Oct 16, 2024

NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +/- 0.6% Oct 06, 2026

GMIS 124206889119 CC322885 4.294 PPM NITROGEN DIOXIDE/NITROGEN +-2.0% Sep 03, 2024

NTRM 11010419 KALOD4813 996 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% " Jul 28, 2023

NTRM 08010636 K019200 13.94 % CARBON DIOXIDE/NITROGEN +/-0.6% Jan 30, 2024 ;
e ot T B e e e A A Ty T P e S e,

ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet iS50 FTIR AUP2010245 CO2 FTIR Dec 02, 2021

SIEMENS ULTRAMATS6E N1-C8-180 NDIR Dec 09, 2021

Nicolet iS50 FTIR AUP2010245 NO FTIR Det 16, 2021

.Nicolet iS50 FTIR AUP2010245 NO2 FTIR Déec 29, 2021

Nicolet iS50 FTIR AUP2010245 SO2 FTIR Dec 23, 2021

Triad Data Available Upon Request
NOTES:Gross Weight: 28.1 Kg, Net Weight: 5.1 Kg..

yFEOX5CX

Approved for Release Page 1 of 160-402305646-1

]

S FTATY e

o

e




CALIBRATION LABORATORY CO.,LTD.

2/10-11,14,55 Soi Prasert Manukit 23 Yaek 4, Prasert Menukit Rd., Ledphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail:sale@cal-iaboratory.com
Accredited
ISO/IEC 17025

REPORT OF CALIBRATION
FOR

NOMENCLATURE b VIBRATION METER
MANUFACTURER H INSTANTEL

MODEL /TYPE & 721A2601/721A3301

SERIAL NO. i UM14629/UM14629|EVMINMMATE4629]
DATE OF CALIBRATION 2 26 January 2022

ENVIRONMENT CONDITIONS :
Temperature : @3t 2°c Relative Humidity : (55 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline.
The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401 A S/N. US36044686.
2. Universal Counter, Hewlett Packard Model 5315A S/N. 2448A13042.

3, Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY :

1. The measurements are traceable to Intemational System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0070-21, Due Date 23 July 2022,

2. The measurements are traceable to Intemational System of Units (SI), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022.

3. The measurements are traceable to Intemational System of Units (SI), through The Modal Shop, Inc.

Certificate No\_.‘2649.01, Due Date 10 November 2022.

UNCERTAINTY :

The reported expanded uncertainty of measurement s stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22008275
F3-011-04/01-12 _ page2 of 3
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Envilab Co.,Ltd.




2/10-11.14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd.. Ladphrao, Bangkok 1023G
Tel. 02-578-0353-4 Fax: 02-578-2672

W Ay s

W

www.cal-laboratory.com  E-mai:sale@cal-iaboralory.com

Accredited
1ISO/IEC 17026

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : ( X ) without adjustment () adjustment

CALIBRATION LABORATORY CO.,LTD. &%

=

L

4’!‘:-]0\“\“

S

o

CALIBRATION DATA
1. ACCELERATION RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(g) ( frequency ) o (g) (g) (g) * (% ofrdg.)
1 50 Hz 1.000 1.030 -0.030 1.1
2 50 Hz peak 2.000 2.076 -0.076 10
3 50 Hz 3.000 3.091 N -0091 B 1.0
2. VELOCITY RESULT
| Test point = STD Reading | DUC Reading Correction Uncertainty
(mm/s) (frequency) | i - (mm/s) (mm/s) (mm/s) i (% ofrdg.)
10 s0Hz | 10,000 9.818 +0.182 23
20 50 Hz peak 20.000 19.782 +0.218 1.8
30 50 Hz 30.000 30329 -0.329 1.0
*3,. DISPLACEMENT RESULT
Test point ' STD Reading | DUC Reading Correction Uncertainty
(mm) ( frequency ) s Y ( mm ) (mm) (mm ) : + (%of rdg. )_
0.01 50 Hz 0.010 _0.010 0.00Q 6.0
0.02 50Hz peak 0020 0.020 ~ 0.000 3.1
0.3 50 Hz 0030 | 0031 0001 27

Note. Thé Scope of Accredited.mANAB Certificate No. ACDM-2814 Version 008 Page 1 of 54

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

This report is valid for the above stated instrument/s only.:

##H# End of Certificate ###

Certificate No. Q22008275
F3-011-04/01-12

iy 2% 2 ) & ;
Lrvilab Cotid. |
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page 3 of 3
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14, 55 Soi Prasert Manukit 28 Yaek 4, Prasert Manukit Rd., l.adphrao, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cat-laboratory.cont  E-mail:sale@cal-laboiatory.com

CLC

Accredited
ISO/IEC 17026

Supplement to Calibralion Certificate No. Q22008275

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE ! VIBRATION METER
MANUFACTURER : INSTANTEL

MODEL /TYP‘E ! 721A2601/721A3301

SERIAL NO. - UM14629/UM14629[EVMINMMATE4629]
CLID. NO. : 252200217

JOB CONTROL NO. £ 220125008275

CUSTOMER : ENVILAB CO., LTD. [ HEAD OFFICE ]
540,540/1 SOI BANGKHAE 7,

BANGKHAE, BANGKHAE BANGKOK 10160

DATE OF RECEIVED : 25 January 2022 DATE OF ISSUED : 04 February 2022

Report of calibration screening must not be taken In part. Except complete, Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

W/ Crmaamos

Approved By : Mongkol Yotsoontorn T GO,
Authorized Signatory ). 4

04 February 2022

This Calibration Certilicate documents the traceability to national standards, which realize the units of measurement according to

the International System of Units ( ST)

Certificate No. Q22008275A1

F3-012-04/01-12 page 1 of 3
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Callbration Certificate ID
TH2068-088-030222-ACC-TH

Mettler-Toledo (Thalland) Ltd.

B4 B/ - 84875 Lusalle RU., Bangna Tal 3ub-District
Bangna District, Bangkok 1026U

+662 723 0382

MT-TH.ServiceSuppaont@mt.com NSC-TISI-TIS 17026
CALIBRATION 0082

Accuracy Calibration Certificate

Customer
Company. EnviLab Co., Ltd. .
Address: 540, 540/1 Soi Bang Khae 7, Bang Khae
City: Bang Khae Contact: Ngarmlhip Sampanpuang
Zip / Postal: 10160
Stata / Pravince: Bangkok
okl BILTOMDBIN B
DA
+#03319072482
Weighing Device
Manufacturer: Metiler Toledo Instrument Type:. Weighing Instrument
Model; XSR2050U Asset Number: N/A
Seral No.: B911363567 Terminal Model: SRAT —
Bullding: N/A Terminal Serfal No.; B911383567
Floor; 3 Terminal Asset No;: N/A
Room: B304
Range | Max. Capacity [ Readability (d)
1 8ig 0.00001 g
2 220 g 0.0001 g
Procedure
Calibration Guldeline: EURAMET cg-18 v. 4.0 (11/2015)
METTLER TOLEDO Work Instruction: CR/W002/20

This calibration cerificate contains measurements for As Found calibratiof; N6 A Léft calibration was performed because the device
was not modified after As Found calibialion. Therefore; results for As Left correspond ig:As Found,

The sensitivity/span of the welghing Instrument' was-adjusted before callbration with'a built-in weight;

In ‘actordance: with EURAMET cg-18 (11/2015), the test Ioads'were selectéd to refiect the.spécific use of the weighing device ar to
accomimodale speciflc calibration conditioris:

Temperature ] Humidity

As Found Start: 22.2 °C End: 22.6°C | Start:68.3 % End:59.7 %
A3 Folind Callbration Date: 02-Mar-2022 Calibrator: N e
- wruephon
As Left Calibration Dte: NIA
Issue Date;. 03-Mar-2022 Naruephon Chonprasertsuk

Approved Signatory: ‘ % :

84 Kassakom Tassanachalsakul
O Santi, Jitniyom
O Suracher Sukkate

Software Version: 1.23.0.260 © METTLER TOLEDO e Page 10of 5
Report Verslon: 2.16.12 This is an origlnal document and may not be partially mm_ﬁlhm the:
Farm Number: F103C written permisslon of the fssuirig qaﬂhraﬁq_n laboratory, h ﬁ/ ; "
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Calibration Certificate ID
TH2068-088-030222-ACC-T

H

METTLER TOLEDO Service

Measurement Resulits

Repeatability
Test Load: 70 g
As Found As Left O As Found
1 70.00001 g Nia ¥ AsLeft 1 (Test Point)
... L= 26y ——
2 70.00002 g N/A o
T . 1D ,/ _.-4dl- o e 2
3 70.00001 g N/A 2 T _,-“»\
4 70.00002 g N/A
5 70.00003 g N/A
6 70.00001 g N/A
7 70.00001 g NIA:
8 70.00002 g N/A
9 70.00002 g N/A
10 70.00003 g N/A
Standard ;
Davistion | 0.000008 g N/A B
6.
The “d" in \fie graph fepresenis thé readahity of the rangefinterval.in which the
tesi was performed. )
The results of this graph are based upon the absolute values of the differences
from the mean valie.
Eccentricity
TestLoad: 100 g
Position | As Found | As Left
1 100.0000 g N/A
2 100.0002 g N/A
3 99.9989 g N/A
4 93.9998 g N/A
- 5 100.0001 g NI/A
2 5
Maxdmum . T 9
Deviation 0.00029 NIA As-Found
The *d" in:thie graph represents the readability. of the rangeAinterval in which
the test.was performed.
Software Version: 1.23.0.260 @ METTLER TOLEDO . Page 2 of 5

Report Verslon: 2,16,12
Form Number: F103C

i e
AT,

This Is an ofigiiial document-and may not be partially reproduced without the e
wrilten permission of the Issulng c;alibr'alinn'lal_i;iif'a_lory.-'- S

. Z4

o C
PIDIRTEWY Eﬂ G158
B ]
BT AT IRIEAL Q&J ﬂaﬂhﬂ Lid

Qs
3

% .-a iy B £
Ervilab Co,,Lid.




Calibration Certificate ID
TH2068-08B-030222-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Refarenca Valua Indication Emor of indication Expanded Uncedalnty K
1 0.00000 g 0.00000 g 0.00000 g 0,017 mg 2
ER 0.10000 g  oao0000g | 0.00000 g 0.023 mg 2
3 0500009 | 0.50001 g 0000019 0.028 mg 2
4 0.99999 g ' 0.99999 g 10.00000 g  0.032mg 2
5 1999999 2.00000 g 0.00001 g 0040 mg 2
6 500001g 5.00001 g 0.00000 g 0.048 mg 2
7 10.00001 g 10.00002 g " 0.00001 g 0.062 mg 2
5 49.99998 g 50000029 | 0.00004 g 0.13mg 2
9 100.0000 g 100.0000 g 0.0000 g 0.23mg 2
10 150.0000 g 150.0000 g 0.0000 g 0.35mg 2
11 199.9999 199.9990 g -0.0001 g 0.42mg 2
P | OAsFound
04
| T # AsLeft
E P PR L S S ts--. o O s
g :'
sl ’ ____......-(L--.._._ i L | Forimproved legibility of the graphics
o 0 2 I_ 2 P . ! qqu increasing measurement p_o_ims‘
© e ) | are shown and measurement points:
g D5 : | close 1o zero are nov displayed.
|
07 o o R K
08 = i |
[} 50 100 150 200

Calibration Points [g}

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying the standard combined uncertainty by the

coverage factor k— which-can be larger than 2 according to EURAMET cg-18: The value of the measurand lies within the assigned range
of values with a probahility of approximalely 95%.

The useris responsible for maititaining environmental conditions and the seltings of the' weighing instrument when'it was calibrated.

Soflware Version: 1.23.0.260°

Report Vergion: 2.18.12
Form NMumbar; F103C

written permission of the issuing calibration laborafory.

©METTLER TOLEDO
This is an original document and ‘may nol be partially repradiiced without the
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Calibration Ceriificate 1D
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Test Equipment

All weights used for metrological tesling are traceable fo national or international standards. The weights were calibrated and certified by

an accredited calibration laboratory.

Welght Set 1: OIML E2

Weight Set No.: WS22

Certificate Number: 177036

Welght Set 2: OIML E2

Weight Set No.: WS76

Certificate Number: C205470237

Thermo Hygrometer

Equipment No.: IN193:

Certificate Number: 21H1221
Remarks

Date of Issue:

Calibralion Due Dale:

Dale of Issue:

Calibration Dus Date:

Date of Issue:

Calibration Due Dale:

06-Jan-2022

03-Jul-2023

31-Jan-2022

12-Jui-2023

14-Jun-2021

01-Jun-2022

FAGT adjustmient functionality activated
Equipment: condition: Good

Next.calibration according to customer's procedure

End-of Accredited Section

Thie information below ahd any. attachimeiits-to this calibratian certificate are not part of the accredited caliiialion,

SoMtwére Vérsfor: 1.23.6.260 © METTLER TOLEDO
Report Version: 2.18,12 This IS an original docuiment.aiid maly hot Bia parilally reproduced withoutthe

Form Number; £103C wﬁnél;"i:srmis_slon of the issiiing calibration laboratory,

Te

i
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Calibration Certificate ID
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded uncertainly with k=2 in use. The formula shall be used for the estimation of the uncertainty under consideration of

the errors of indication. The value R represents the net load indicalion in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use: 1.5-108 /K M

Temperature range on sife for the evaluation of the measurement uncerainty in use: IK W

Linearization of Uncertalnty Equation

As Found

U; = 0,018 mg + 0.00497 mg/g - R
Uz = 0.06 g + 0.00492 mglg - R

0.00001 g
2 0.0001 g

NA

To oplimize tie stability of the linearization, besides of the zeru load only increasing measurement points with a lest load of 5% of lhe
measurement range or Iarger are taken for the calculatinn of the linear pguation,

Absolute and Relative Measurement Uncertalnty In Use for Various Net Indications (Examples)

Net Indication As Found
0.00220 g 0.018 mg 0.82% NIA ) N/A:
0.02200'g 0.018 mg 0.082% N/A N/A.
0.22000 g 0,019 mg 0.0087% N/A N/A
2:20000 g 0. Jo013%, - NA NIA:
220.0000 g 0.00052% N/A N/A
08— -
) =
if 045 %
£ - £
e e g e s i LS e s
g 0.3 4 merrrrerecsssmriranierrrsrmusr st srvatsssnrars roarass s semms’ s =l §
et 5
2 2
015 frmsintssrennsomnrns caentl el 8
g 2
2 25 50 75 100 000001 00001 0001 009 0.1 ) 10 100
Welghing Range {%) Reading (g) .
As Fouind As Left
The weidﬁing} range:shiown in the :absolute uncertainty gra_b_h refers to the firstinterval/range of the.device.
Softwara Version: 1.23.0.260 ©METTLER TOLEDO Page 5 of §

Réport Version: 216,12
Farm Number: F103C

This i an original docurment and may noi ba parlially reprodiced ﬁithdr.rl_u_\_n
- wrillen permission of the isswing calibration labaratory. ;

i;é['ﬂﬂﬂ’ﬁ’ifhBW’EUQN%;ELM“! v




Certificate of Calibration

Reference No. © 4182/2202-017 Certificate No. : L2203-290

Customer . Envilab Co., Ltd. (Head Office) Page 10f2
540, 540/1 Soi-Bangkhae 7, Bangkhae, '
Bangkhae Bangkok 10160

Equipment :  Digital Thermo-Hygrometer
Manufacturer : Testo

Model : 608-H1

Serial No. - : 83353607

ID No. R

Received Date . 7March 2022

Calibrated Date © 1 9March 2022

Issued Date 1 15 March 2022

“Start Calibration. Stop Calibratlon
AmblentTemperature ( °C )" 247 . 25.5
Relative Humidity (% RH)." 51 52
Calibrated by’ ~: Mr Nattawut Reangdech

Environment

Calibration Method . )
In-house method: by-comparison with staodard hygrometer for humidity measurement function
and comparison with standard thenn'dﬁ‘néter %r'temperature measurement functior'into humidity/temperature chamber

1. Reference standard instrument
' Instrument Model SerlalNo,  Certificate No, ~ Due Date
1)  Hygrometer - HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe GT11 08000089 PSL-T 0072/65 14 November 2022

2. This résult of calibration was-found aceurate as shown on date-and place of calibration only
3, This certificate-can be traCeablé to: International System of Unit :
- Through Thailand Institute of Scientific And Technological Research (TISTR)
" - Through Quality Rebarn Co.,Ltd.

—

Approved by : ‘ ,Oap

O Mr.Suphachai Saksri 0 Mr.Phayak Tootit ‘Zﬂﬂiss Tantaraporn:Pettong

The reported uncertainty is based of a standard uncertainty multiplied by a converage factor k = 2 ,providing
a level-of confidence level of approximately 95 % )

" - This certificale may not be reproduced other than In full e__xéepl with the prior writlen appros




Certificate No. : L2203-290 _ Page 2 of 2

ult librati

Function : Humidity Measurement Reference Temperature at 25 1

STD UUC Reading UUC Error Measurement
Reading (% RH) (% RH) (% RH) Uncertainty (+% RH)||
50.00 g 49.0 -1.00 2.3

Function : Temperature Measurement

STD UUC Reading UUC:Error Measurement
Reading ('C) ("c) ‘c) Uncertainty (+ C)
25.012 25.0 -0.012 0:35

Resolution : 055 (CC) . 0.1

STD= Standard
VUG= Unit Under Galibration

** End of Calibration Report **
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

7 NN
Aly gy

NSC-TISI-TIS17025
CALIBRATION 0030

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibraiech».eal@y;hwcom‘,fféalilii‘al’ech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420020-1

Page : 10f2

540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Submitted by : Envilab Co., Ltd.
Equipment : pH Meter with clectrode
pH meter
Manufacturer Horiba
Range : N/A  pH
Serial No. : B41J0001
Eleclrode

Model : 9615S

Model : F-74BW-G
Resolution : 0.001 pH
ID No. : ELABPHHB74BW0!

Serial No. : 9X1K0003

Environment : Onsite:calibration was carried out at the Laboratory, Envilab,Co., Ltd.

Ambient T _rf]pc:rature :

Relative Humidity
Date of Received : 02 March 2022
Date of Calibfatlon : 02 March2022
Date of Issue 05 March 2022
Calibrated by : ;

@unjerf]_-MéSfi i

i Eosgs

Calibration Method :  h-house mettiod CAL-M4201 dirgct measurement by using standard voltage calibrator

and using certified refereice material (CRM)

Reference Standard Instruments : This certification is:traceable to.the Intemational System of Units

1. Multiproduct Calibrator
ID No. Cert. No. Due Date
400005 SG-E-00473/64 27 Aug 2023
2. Standard Buffer Solution

pH Cert. No. Lot No, Exp. Date
4.008 61235182 795894 14 Feb 2024
6.985 61223875 769927 15 May 2022

10.008 61244986 795895 25 Feb 2023.

The Uncertainties are for a confiden

Traceability _
National Institute of Metrology Thailand (NIMT)

Traceabili

CPA CheinLtd. Accredited to'ISO 17034 and ISO/IEC 17025
CPA Chem Ltd. Accredited to'ISO 17034 and ISO/IEC 17025
CPA Chem Ltd; Accredited to ISO 17034 and ISO/IEC 17025

Approved by : @ /

( Bunjerd Masri )

Supervisor

K3

Envilab Co.ltd.  g@nnridhsaiuangma o




6211 Fax, (02) 964: 5[55 e-matl cahbratech ml@yahoo com, ca rntcch.cnl@hotma _ com

Certificate of Cal lbratlon

Certificate No. :

Result of Calibration ;

UUC Condition As-Received :

Funetion §

65-420020-1

Good

Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 2 of 2

.Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Cotrection Uncertainty
at nominal pH (mv) (pH)  [(pH)|[CmV)| (mV) (+mV)
177.4800 4 400 | 1725 0.0 012

4,7,10 - 0.0000 | 700 | 00 0:086

' -177.4800 | 1000 [ <1715 0.12

Function :

Remark

pH meter with elecirode

Adjustmem Curve

~atnominal pH

Firid

4’ ’7»’ ]0

UUC : Unit'Under Calibration

Thisresult-of calibration was found accurate as shown on daie and place:of calibration.only:

This reporfed uncertainty of measurment was based on a standard uncertainty muliiplied by a coversge factor k=2,

providing alevel of confidence of approximately 95%
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TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ?}f

CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES vl
534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 (
TEL. 0-2717-3000 FAX. 0-2719-9484 -

Cert.No.: 22TW70 ;
Page.: 1 of 2 é’

Certificate of Testing 7

Equipment : Dissolved Oxygen Meter 3
Manufacturer : Hanna %
Model : Hi 9147 4
Serial No. : H0007030 ?(
ID No. : ELABDOHI914701 by
Received Date : 15 March 2022 ’q
Test Date : 18 March 2022 "l
Reference : 2203-0566DN-1 Q
Submitted by : Envilab Go.,Ltd (Head office) ’
540, 540/1 Soi Bangkhae 7, Bangkhae, (/
Bangkhae, Bangkok 10160 3

Laboratory Condition : Temperature (2515 )°C
Humidity (50 % 20) %
Test Procedure : In - house method : CP-CH9

by Comparison Techriique with Azide Modification Method

Tested by : Walalak Sirithean

Approved by : (ﬁ\alu .

Approved Signatory

(/ ) Malee Butkruea
( ) Saithip Meangmai
( ) Warakorn Lerngagtrakul

Issue Date : 22 March 2022
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Cert.No.: 22TW70
Page.: 2 of 2

Result : Dissolved Oxygen Meter Adjustment With Air 100 %
Dissolved Oxygen Probe No.: KC3N0639K
Titration Method Dissolved Oxygen Meter
, 3 ) Standard Deviation
{(Azide Modification Method) Reading
(mg/L) (mg/L) (mg/L)
L 8.04 8.1 0.045

This report was cer'tiﬂ‘ed only for the instrument we tested.It is allowable to use for study
the system efficiency,The environmental impact control and present to organi:aﬁ_o_n it may concerned
intend to use for advertising and referral purpose is prohibited. This report may not be reprjo_duced

othier in full,without written approval of the laboratory
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Calibratech Co.,Ltd. ; NSC-TISI-TIS 17025
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel.(02) 964-6211:Fax.(02) 964-5155, c-mail : calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400527-3 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Incubator)

Manufacturer ; M-LAB Model : BIC-140

Range : N/A °C Resolution : 0.1 °C

Serial No. : 100613-0 ID No. : ELABREFRIG140L
Environment : On site calibration was carriéd out at.the Laboratory, Envilab Co,, Ltd.

Ambient Temperature. : (24.510250) "C

Relative Humidity ~ : (55t058) %

“Line'Voltage - (224.0t0225.0)V -

Date of Recciy;cd-jl:-
‘ 15 October 2021
16 October 2021

‘Bunjerd Masri

CAL—M4004 TLA}-{ G-20
- The: temperaturg»séale- used was based.on ]TS -90

Reference Standard Instiuments 4 This certification is traceable to the International System of Unijts:
Standard Digital Thermometer with Thermocouple probe

1D No, Cert. No. Due Date [raceability

400046 & 406023  64-400443-| 29 Mar 2022 National Institute of Metrology Thaitand {NIMT)

Approved by : %(-./

(Bunjerd Masri ).

‘Supervisor

! 'I‘lw:l}ncértéiniies-arp-_l‘or'

; ~t. ey . . ' ;
Envilab Go.Lid. f&@ Glﬂ’]‘iﬂ’)ﬁﬂ’éhﬂd&ﬁ}%ﬂ &
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Calibratech Co.,Ltd.
7/106-7-Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech.cal@hotmail.com

Certificate of Calibration

Certificate No. :64-400527-3

Result of Calibration :
UUC Condition As-Reeeived :

Function :

This instrument was selting air ventildtion 4t position 0 (close)

Withoul Adjustment

Good

Temperature measuremeni

2

o

&5 O

Inside of Chamber
W =038 m
D =035 m
H=1I5 m

Capacity = 0.15 m'

Page : 2 of 2

Y
Tesr Sciillrgg Indicating
Point Tcmlwr";iu'_ j;,‘l‘.ch’npefa'ni‘ré P Un‘cerl_a{imy
col ceo T | 2.8, ] ¢ ol | (210)
200 20.0 20.0 19.9 | 193] 19:8 | 19.9 | 199 | ¥9.9 [ 200 0:53
Test Setting Indicating ‘Measured Measured Overall
‘Point Temperature Temperature Uniformiity’ Siability Variation
(i ey (*C). (~é&) ("¢) (°¢) (°cy
2000 200 20.0 0.4 0.6 04

Remark The unceriainiy is not.combine uniformity ofthe:airchamber:

This resull of calibration was found agcurale as-shiown on date and place o calibratioir only:

Thisreported unceriainty-of measurement was based on a standard ungertainty multiplied by'a coverage factor k=2,

providing a lével of confidence af approximately 95%,

-800 -
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CallbrﬂteCh Co. Ltd A ' ' : . NSC-TISI-TIS 17025
7/106-7 Moo 2, Sukh‘\pradman 3-Rd., Bangpood, Pa.kkred Nonthabun 11120 R CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail ; ca]lbratech.gal_@}'lhoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 64-400569-1 Page : 10f2

Submitted by : Envilab Co.,Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB Model : BIC-140
Range : N/A °C Resolution : 0.1 °C
Serial No. : 1011 ID No. : ELABBODCI140N03
Environment : On site calibration was carried out at the Laboratory, Envilab: Co.,Ltd.
Ambient Temperature : (23.01023.8) °C
Relative Humidity (55t060) %
Line: Voltage 0 (224.0't6 225,0) Vs
Date of Received : 12 November 2021 :
Date of Calibration : 12 November 2021 ._
Date of Issue : I8 November 202] -

Calibrated by : Bunjerd Masri

Calibration Method :  CAL-M4004; TLAS G-20

The temperature scale used was based on IT:

90 Ty -.-:-‘ :. .
Relerence Standard Instruments: ¢ This cortification is traceable toitic Intematignal System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Cerl. No. Due Date Traceabilit
400046 & 400023  64-400443-1. 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : /E(\/

( Bunjerd Masri )

Supervisor

e T T e —
Envilab Co.,Ltd. g’famm SETEH A VLWL 1%




Callbratech Co.,Ltd
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood Pakkred, Nonthnbuﬂ 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech. cnl@hounm! com

Certificate of Calibration

Certificate No.

Result of Calibration :

UUC Condition As-Received :

Ennction :

This instrument was setting air ventilalion at position 0 (close)

:64-400569-1

Without Adjustment

Good

Temperature measurement

Page
Inside of Chamber
W =038 m
D =035 m
H=1L15 m
Capacity = 0.15 m"

v
Front:
W
Test Setti Indicating
Point | Temperature- .| Temperature
( q\C} e e ;ﬁ{i‘% 21’-.'# 2 v
4.0 4.0 40 33| 32| 34| 34| 39 40 | 34 | 42 0.57
Test ‘Setting Indicating Measured Measured’ Overall
Pojnt|  Temperature Temperature Uniformity Stability Variation’
" e) £*e) €5 ¢>C) (°c) t°ey
4.0 4.0 4.0 1.0 ol 1.0
Remark. Theuncertainty is'not:combine uniformity, of the air chamber
Thisresult of calibration was found accurate-as shown o datednd place of alibiation only:
Thisreported uncertainty of: measurement was based on a standard uncertainty multiplied- by:a .édverage factor k=2,

provi

ing a level of confidence of'approximalely 95%

-006-
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7 NN . i
Calibratech Co.,Ltd. YT se-siTisi702s ‘
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpoaod, Pakkred, Nonthaburi 11120 CALIBRATION 0030 |
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail ; calibraicch. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400155-2 Page : 10f2

Submitted by : Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : Q.1 °C
Serial No. : B319.0600 ID No. : ELABHAOVEN0600
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 31.0) °C
Relative Humidity : (6010 65) %
Line Voltage : (224.2102252) V
Date of Received : 24 March 2022
Date of Calibration : 24 March 2022
Date of Issue : 29 March 2022
Calibrated by : Permpon Chanpu

Calibration Méthiod : CAL-M4004, TLAS G-20 :
The temperature scale used was based 6 [T8:90 -« :
Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

ID No. Ceit. No. Dae Date I'raceability
400029 & 400032  64-400589-1 25 May:2022 National Institute of Metrology Thailand (NIMT)

Approved by : ‘@/

(Bunjerd Masti )

:Supervisor

The Uncertainties‘are for a confidence probability of approximately 95% . -

s&’é‘@n’i‘smaﬂ'mm@mn v



¥l 1Q6e7 ‘Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964:6211:Fax.(02) 964:5155, e-mail : calibratech. cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. :65-400155-2

Result of Calibration :

Without Adjustment

UUC Condition As-Reccived :

Function :

Good

Temperature measurement

This instrument was sctting air ventilation at position 0 (closc)

Page : 2 0f2

Inside of Chamber

( W =040 m
. 1 2 1 4 D =p,33 m
1 3 H =05 m
Capacily = 0.07 m3
3
: :
 —
A 4
< Front
< W
Test Setting . | Indicating
Point | Temperature | Temperature _ Uncgrtainty.
el co ey [T 1213 @4 | 5] & 3 (#°€)
1040 1035 103.5 | 103.9]104.2| 1042{ 1042 104.1 104.2
110.0| 1095 109:5. [ 1ioiof 11031103 1102 1102 | 1100|1097} 1102}
180.0 179.0 179.6  [179.1(180.0) 180.0{180.1| 180.1]179.8| 179.0| 180.1
Test Setting Indicating Measured Measured Overall
Point Temperature Tempéralure Uniformity Stability Variation
(°C) (°Cc) ("€} ¢€) (se) 289
104.0 103:5 103.5 0.7 0.l 0.8
110.0 109.5 109.5 0.7 0.1 0.8
180.0 179.0 179.0 15 02 1.5

Remark The uncertainty is not combine uniformity of the air chamber

This resultof calibration was fouiid accurate as shiown on date and place of calibration only.

This reporied uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factor k=2,

providing a 1evel of confideiice of approxiriately 95%

-o00a-




Calibratech Co. Ltd 5 NSC-TISI-TIS17025
71106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood; Pakkred, Nonthaburi ‘11120 GALIBRATION 0030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : cé\l_ibi'atech-ifal@yahoo.com, calibratech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400053-1 Page : 1 of2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : Water Bath
‘Manufacturer : Memmert Model :  WNB29
Range : N/A °C Resolution :0.1 °C
Serial No. :  L617.0156 IDNo. : ELABWBWNB29NOL
Environment : Ori site ealibration was carried out at the Laboratory, Envilab Co., Ltd.
‘Ambient Temperature : (22.7t023.5) °C
i :Relatwe Hurmdlty : - (45t050) %

Line Vol
02 Februslu'y 2022
02 February 2022
07 February 2022
Permpon Chanpu

ge : [(024.010225.0)V

Date of Recei_\_r_éi.;l::_j:-

This mst,ﬁi'ment was calibrated by In- house method CAL-M4006 based on ASTM E715-80

e témperamre scale..used was based on ITS-90

Calibration Metho

Reference Standard Instruments § This cetification is traceable to the International System of Units
Standard Digital Thermometér with RTD probe

ID No. Cert. No. Due Date Traceability

400029 & 400031  64-400588-1 24 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : (//V? s

( Bunjerd Masri )

Supervisor

fdy 515 DIEWIRNGEDY
Envilab Co Lid.  S9anSiaa L aNensn we




Cahbratech Co.,Ltd ) i -
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood Pakk.red, Nonthabun 11 120
Tel.(02).964-621 1 Fax.(02) 964-5155, e-mail cahbmtcch.ca!@yahoo com,"callbmlech ca!@houna:l.com

Certificate of Calibration
Certificate No. :65-400053-1 Page : 2 0of 2

Result of Calibration : Without Adjustment
UUC Condition As-Received : Good

Function ; Temperature measurement

40—

\ i

Test Indicating Measured‘l‘mper&gfre{ @ %%kured Measured
. . ¢ Uncerfainty ol

Point Temperature Sensqf &;rrz#ﬁ _‘__l- & ; ’Umfomny- Stability

&S 8l ey |1, BIEREK (*c);

95.0 il to9s0 |9sas 95.66 | 95.56 0.06

Remark' The uncertainty is not coribine uhiforrnity of thie water bath
This result of calibration was found accurate as shown on date and place of calibratioh only.
This reported uncertainty of measurement was based on a standard unicertainty multiplied by a coverage factork = 2,

-providing a level of confidence of approximately 95%

- 600 -
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3

S

Rd;, Binggood, Pakkred; Nonthaburi 11120

Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail ::calibratech. cal@yahoo.cotn, calibratech .cal@hotmail.com

Certificate No. :

Submilted by :

Equipment :

Environment

Date of Received :

Date of Calibration: *

Certificate of Calibration

65-300146-10

Envilab Co.,Ltd.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Cylinder

Manufacturer ¢ PYREX Class: A
Capacity 50 mi Graduation : 1
ID No. : C-wWw-020/18

Ajnbient Temperature : (23+2) e
Relative Humidity — :  (50%15) %
Air Pressiiré ; 1002.0 mbar.

09 March 2022
21 March 2022 ' S22

Dateof Issic : 21 Maich 2052

Calibrated by :

Calibration Method :

Areerat Sombun

In-house' method CAL-M3001 based on ASTM E 542-01

By
",
,"1

~
4"1nin\\‘\\‘

il N

NSC-TISI-TIS17025
CALIBRATION 0030

Page : 1of2

ml

Reference Standard Instruments :  This certification is:traceable 1o the Interpational Systent of Units

Electronic Balance

1D No. Cert, No. Duge Date Traceability
241002 64:200354-1 02 Jun 2022 National histitute 6f Mefrology (Thailand) (NIMT)
‘Approved by :

{Wipa Tovadee)

Supervisor




Calibratech Co.,Ltd.

/1067 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo.com, calibratech .c_al@.l;o?l'_dail.m

Certificate of Calibration

Certificate No. :

Result of Calibration

65-300146-10

UUC Condition As-Received :

« ~ . -~ .. . a
This result of true Volume is referred to standard tempierature at 20 .C

Good

Nominal Volume (ml)

‘Measuring Volume (mi)

30

50

29.79

49.73

‘Uncertdinly of measurément with in + 0.054 ml

This resultof calibration was found accurate as shown on date and:place of calibration only,.

A

DA

Page : 2 of 2




7/106-7 Moo 2, Sukhaprichasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 964-6211 Fax.(02) 964-5

Certificate No. :

Submitted by :

Equipmient :

Environment :

Date of Reteived :
Date of Calibration :.
Date of Issue :

Calibrated by :

:Calibration Mcthod: :

Calibratech Co.,Ltd. AR

21 March 2022 rasRh
21 March 2022 |

155, e-miail : calibratech.cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

65-300147-4

Envilab Co.,Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Cylinder

Manufacturer : ISOLAB Class: A
Capacity 1000 ml Graduation : 10 ml
ID No. : C-WW-028/18

Ambient Temperatiir¢ : (23+2) °c

Relative Humidity (50+15) %
Air Pressure 1 1002.0 thbar.
09 March 2022

Areerat Sombun

In-house method CAL-M3001 based on ASTM E 542-0i

Refereénce Standard Instruments @ This certification is traceable to the International System of Units

‘Eleclroiiic Balance

1D No:. Cert. No. Dué Date Traceability
241002 64-200354-1 02 Jun 2022 National Institite of Metrology (Thailind) (NIMT)

Approved by :

NSC-TISI-TIS 17025
CALIBRATION '0030

Page : 1 0of2

{Wipa Tovadeg)




Callbratech Co ,Ltd.
7/106-7- ‘Moo, 2, Sukhapwachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11 120
Tel.(02) 964-6211 Fax.(02) 964-5155, ¢-mail : callbmwch.cal@yahm‘oom. calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-300147-4

Result of Calibration : This result of true Volume is referred to standard temperature at 20 °C

UUC Condition As-Recelved ;  Good

Nominal Volume ( ml )

Measuring Volume (ml)

500 501.84
1000 1001.39
Uncertainty of measurement with in + 0.17 ml

Envirab GO

Page : 2 of 2

200
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TSP High Volume Sampler Calibration

Verification Report No.
HO2200025-D007 -TSP 01

o PM Onsite

Site: TasemsfiagvamsRnaWawfaufannoanugsaineas Snineuldanssnsionanun
UTM : 47P 1524271 N 666054 E
Sampler: NTSP#12
Recorder: ECRANG15315224

Date: 1 Aug

22

Technical: Sanayu J.

Approval: 0

CONDITIONS

Barometric Press. (hPa): 1000.7
Temperature (deg C): 32.0
Average Press. (hPa): 1013.0

Average Temp. (deg C): 30.0

Corrected Pressure (mm Hg): 750.6
Temperature (deg K): 305.0
Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg K): 303.0

CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd Intercept: -0.01202
Serial#; 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 534 1.392 50.0 49.12 Slope = 292191
2 468 1.303 48.0 47 15 intercept=  8.3756
3 3.66 1.154 420 41.26 Corr. coeff=" 0.9971
4 2.41 0.937 36.0 35.36
5 1.36 0.706 30.0 29.47 # of Observations: 5
- - o Range of Chart 42
| | at1.1-1.7m3/min.| 59

100

Calibrated by :

ey

Approved by :

( Sanayu Jantason )
1 August 2022

e,

mYmin

( Tanin Huadcharoan )
1 August 2022

This report shall not be reproduced except infull, without he written approval of Envilab Co ,Ltd

= www.evltesting.com B

FRey iy mvtreigrertand ettt R Gy Wi nh Mo G Ay prige s e

FE-MNT-29 Rev 00:01/08/63
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PM10 High Volume Sampler Calibration

Verification Report No.
HO2200025-D007 -PM 01

L PM [ Onsite
Site: Tasvnsnadswaasinandansaniamsaugzainuay aninuldanssmsionaiiva

UTM : 47P 1524271 N 666054 E Date: 1 Aug 22
Sampler: NPM#11 Technical: Sanayu J.
Recorder: ECRDS01618124 Approval: 0
CONDITIONS
Barometric Press. (hPa): 1000.7 Corrected Pressure (mm Hg): 750.6
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 541 1.452 50.0 31.87 Slope = 21.1157
2 4.51 1.326 48.0 30.60 Intercept = 1.7295
3 3.61 1.187 42.0 26.77 Corr. coeff= 0.9934
4 244 0.977 340 21.67 SFR= 1.151
5 1.66 0.807 30.0 19.12 SSP= 40.85
# of Observations: 5
= Range of Chart 38
at SFR +10% 44

Calibrated by : CAN

( Sanayu Jantason )
1 August 2022

| 100 || — - _.__.:_.____.________ N
Approved by : @M""‘

Chart Recorder

( Tanin Huadcharoan )
1 August 2022

50

0.0
ao0a 03 050 075 100 125 150 175

mYmin,

This report shall not be reproduced except infult, without the writtan approval of Envilab Co.,Ltd

www.evltesting.com

FEMNT I3 Mew 00010163
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Verification Test Report

L] PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
HO2200025-D007 -SLM 01
Onsite UTM : 47 P 1529770 N 666269 E

1 August 2022

Tassnsagsatmstnandensandeanaauszainuay F1lnauldansznsionaiin
Sound Level Meter

ACO

6226

50027

Temperature 32 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230, Bruel&Kjaer
Serial N0.1351075
Date of Calibration : March.21, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.54 -0.12 93.66

Calibrated By: o

( Sanayu Jantason )
Date: 1 August 2022

Approve By: %

( Tanin Huadcharoan )
Date: 1 August 2022

This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.

i

. www.evltesting.com

Epnvironmsntal responsibiity with accuracy mesasurement
FE-MNT-27 Rev.00:01/08/63




PM10 High Volume Sampler Calibration

Verification Report No.
HO2200025-D007 -PM 02

L PM [ Onsite
Site: Tsanenunanrusgs Uszadu
UTM : 47P 1529602 N 666283 E Date: 1 Aug 22
Sampler: NPM#02 Technical: Sanayu J.
Recorder: ECRDS01618124 Approval: 0
CONDITIONS
Barometric Press. (hPa): 1009.7 Corrected Pressure (mm Hg): 757.3
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Slope: 1.02667
Model: TE-5028A Intercept: -0.00753
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qa | IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 8.47 1.809 50.0 31.78 Slope = 11.7914
2 6.54 1.591 46.0 29.24 Intercept = 10.4807
3 4.66 1.344 42.0 26.70 Corr. coeff.= 0,9968
4 2.58 1.002 34.0 21.61 SFR= 1.145
5 1.25 0.700 30.0 19.07 SSP= 37.73
# of Observations: 5
- - Range of Chart 36
at SFR +10% 39
|
|
300 [
|
|
250 }o—rn — - .i. =
|
| Calibrated by : ?M(gl

Ghart Recordar

000 VR 050 ors

mlmin

( Sanayu Jantason )
1 August 2022

leren,

Approved by :

( Tanin Huadcharoan )
1 August 2022

This report shall not be reproduced except infull, wilhout the written approval of Envilab Co ,Ltd

—
PM10 Cal, Rev 07

{ Is5.Dale. Mar 17,2020

www.evitesting.com

FENUNT-I9 M. 00010860



TSP High Volume Sampler Calibration

Verification Report No.
HO2200025-D007 -TSP 02

O PM Onsite
Site: TsonenunaLA®usI0s Ussadiu
UTM : 47P 1529602 N 666283 E Date: 1 Aug 22
Sampler: NTSP#01 Technical: Sanayu J.
Recorder: ECRANG15315224 Approval: 0
CONDITIONS
Barometric Press. (hPa): 1009.7 Corrected Pressure (mm Hg): 757.3
Temperature (deg C): 33.0 Temperature (deg K): 306.0
Average Press. (hPa): 1013.0 Corrected Avg.Press. (mm Hg): 759.8
Average Temp. (deg C): 30.0 Average Temp. (deg K): 303.0
CALIBRATION ORIFICE
Brand: Tisch Environmental, Inc Qstd Slope: 1.63957
Model: TE-5028A Qstd intercept: -0.01202
Serial#: 1328 Date Certified: 19 Jan 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test# (in) (m3/min) (chart) (corrected) REGRESSION

1 8.94 1.804 58.0 57.14 Slope = 23.5990
2 6.41 1.529 50.0 49.26 Intercept = 13.5461
3 4.67 1.306 440 43.34 Corr. coeff.= 0.9948
4 2.54 0.965 36.0 35.46
5 1.37 0.711 320 31.52 # of Observations: 5

Cnan Recarser

mlmin

Calibrated by :

Approved by :

41
54

Range of Chart
at 1.1 - 1.7 m3/min.

Ay

( Sanayu Jantason )
1 August 2022

Trerin

( Tanin Huadcharoan )
1 August 2022

This report shall not be reproduced except infull, without the written approval of Envilab Co,,Ltd

www.evitesting.com

FEMNT-28 Hov 00-01/08/ 63
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Verification Test Report

[v] P™m

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :

Environment:

Reference Standard:

Report No.:
H02200025-D007 -SLM 02

[l Onsite UTM: 47 P 1529587 N 666247 E

1 August 2022

TsomenatAEuNRgF Ussandu
Sound Level Meter

ACO

6226

40289

Temperature 32 °C Humidity 60 %RH

Acoustic Calibrator Class 1 Model 4230,Bruel&Kjaer

Serial N0.1351075
Date of Calibration ;: March.21, 2022

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
93.66 93.46 -0.20 93.66
Calibrated By: Ao
( Sanayu Jantason )
Date: 1 August 2022
Approve By: M‘?
( Tanin Huadcharoan )
Date: 1 August 2022
This report shall not be reproduced except infull,without the written approval of Envilab Co.,Ltd.
| www.evitesting.com
i y @ N Environmental responsibiiivy with accuracy measurament

FE-MNT-27 Rev.00:01/08/63
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U GFE dnviany
Neediss Supply Instrument Co., Ltd.

Fusmasiiuy 9905

ke Sume s

SO, Analyzer Verification Test Report

Calibration Report No.: 6508005
Calibrated Date: 2-Aug-22

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
S/N: ESOTE43C668327

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 SO2 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Cone 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_25.9 °C Humidity:_49_ %RH
Calibration Report
Zero Span
Status — . —— -
Reference Reading Drift Reference Reading Drift%
. (PER) (PPR) (PPR) __(PPRY {PPR) -
.Before 0.0 5.5 55 400.0 413 3.3
After 0.0 0.2 0.2 400.0 405 1.3
Single Point Calibration Chart
500 -
450 2 4130
. 400 — M 4050
@ 350 fdé“;
§ 200 — ' e "
@ 150 i
100 4— ‘,a"/f
50 3,2 ;
iy
g 02 400
Reference (PPB)

“This report not be reproduced except infull Jwithout thc written a ro\,al ochcdlss buppi)’ Instrurncur_Co Lid.

= www.neediss.com =
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B need|5 vFEn f5a Fwvann Suasiuiud 41
N E Ne@dacs %uppy Ir*emeeht Co., Ltd.
Z SYrL Wil (i menly, (W rntish gk

. [y, L
S < 3 Yiga 4 r it et
! :

MODEL : SO2 ANALYZER Model 43C THERMO DATE : 2-08-2022
SIN : ESOTE43C668327
Test Function Value Before After

Range 500 (PPB) 500 500

-650 -653
PMT VOLTS -450--850 (V)

999 985
LAMP VOLTAGE 950- 1,200 (V) _

32568 32577

LAMP INTENSITY 20000 - 50000 Hz
i 37 37
|INTER TEMP 15-45DEGC B
CHAMBER TEMP _ 47-51C - -

=2.5 -2.5
COOLER TEMP -5-(-2)DEGC

764 765
PRESSURE 400 - 1000.0 mm Hg

0.42 0.4
FLOW 0.350 - 0.650 LPM _

Negdiss Supply Instrument Co..Ltd.
Calibrate By ?"‘V‘W"L [ A Approve By : %
Sirirat Poonlak Tanin Huadcharoen
Date:’ 2-Aug-22 Date: 2-Aug-22

This report not be reproduced except infull wnhout the wmten app rov:{.l of Neednss S" oD Instrumcnt Co,, Ltd

W www.neediss.com
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Neednss Supply lﬁ trur‘nent Lo L Lltd.

YO

NOx Analyzer Verification Test Report

Calibration Report No.: 6508006 Page:1/2
Calibrated Date: 2-Aug-22
pm [ Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42CD75279
Calibration System
Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 $02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
SIN: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__25.8 °C Humidity:_ 52 %RH
Calibration Check ( Before adjust)
: Zero Span
GAS Reading Value Expected Value Drift Reading Value Expectéd Valieé :
(ppb) (ppb) (ppb) (ppb) (ppb) Drift%
NO 11.5 0.0 11.5 412 400.0 1.5
NO, 3.9 0.0 3.9 6.0 0.0 0.7
NOx 15.4 0.0 15.4 418 400.0 2.2
— e ——
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) (Ppb) {ppb) (ppb) {ppb) Drift%
NO 0.4 0.0 0.4 405 400.0 0.6
NO, 0.3 0.0 0.3 3.0 0.0 0.4
NOx 0.7 0.0 0.7 408 400.0 1.0
-Single Point Calibration Chart
450 -
o 400
% 350
£ a00
[0]
& 25
§ 200
Y
5 150
[=
< 100 4—
50 {15,
0
NO Reference Value (ppb)

This report not be reproduced except lnﬁlll,wﬂhout the written:approval ofN ocdiss,

\:\b‘ o fﬁ:ﬁk‘.tv

oply: lnstmme:m Co. le

S wwwoneediss com
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R~ f# eed'S Needlm Supply Instrument Co.. L td.

el PR e Frarpmerwie Rt akeves Pomghtune (Eorestane

MODEL : NOx ANALYZER Model 42C THERMO DATE : 2-08-2022
S/N : ENOTE42CD75279
Page:2/2
Test Function Value Before After
Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950- 1,200 (V)
43 43
INTER TEMP 15-45DEGC em . i :
i ;
49 50
CHAMBER TEMP 47 -51.C. =
2 -2
COOLER TEMP -5-(-2) DEGC N
! 350 380
PRESSURE 400 - 1000.0 mm Hg
: 0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM )
0.05 0.05
OZONEATOR FLOW 0.035 - 0.075 LPM
12/9.0 12/9.1
No/Nox BKG
1.0/0.8 0.9/0.8
No/Nox Slope . . .

Noadiss Supoly instrumen. {.o..Lfﬂ,

. ) /— Y
Calibrate By mﬂh - Approve By : @/W‘M
Sirirat Poonlak Tanin Huadcharoen
Date: 2-Aug-22 Date: 2-Aug-22

RISt TUGN LN 17

This report not be reproduced except ln.ﬁlﬁ,wtthou: the written ap m\ra.l of Neediss Sup;
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SO, Analyzer Verification Test Report

Calibration Report No.: 6508003
Calibrated Date: 2-Aug-22

PM D Onsite
Instruments Information

Page:1/1

Analyzer Type: SO2 Analyzer
Model: THERMO.,43C

Manufacturer THERMO
S/N: ESOTE43C801866

Calibration System

Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
SIN: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature_25.9 °C " Humidity:_49 %RH
Calibration Report
Zero Span
Status - = -
Reference Reading Drift Reference Reading Drift%
(PPR) (PPB) {PPB) {PPR) (PPB) °
Before 0.0 6.7 6.7 400.0 410 25
After| 0.0 0.9 0.9 400.0 404 1.0
Single Point Calibration Chart
500 -
450 — 4100
= =& 4040
E ggg ‘..f"‘!“
g’ 250 ff ; ——
g 200 — = || d
£ 150 ““P,‘J- =
100 :
50 181 ™
0
0.9 400
Reference (PPB)

“This réport not be reproduced exceptinfull withour the iritten np%f;
T
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need!SS UFuEn 18a dwwany Suaageiud 390n
,‘3’ Neeadiss Hupp%y nstmment Co., L_td
>3‘c SETLOCRR 7 LS anays o0 y FAERE I £

Taob G 208 2960 D Fan OO ff-!‘;? % “‘-.'::"1 3

RITe 2 dgnm iy ; RN O

MODEL : 802 ANALYZER Model 43C THERMO DATE : 2-08-2022
SIN : ESOTE43C801866

Test Function Value Before After
Range 500 (PPB) 500 500
-650 -653
PMT VOLTS -450--850 (V)
9290 985
LAMP VOLTAGE 950 - 1,200 (V)
32568 32577
LAMP INTENSITY 20000 - 50000 Hz
37 37
INTER TEMP 15-45DEGC
43 4%
JCHAMBER TEMP 47-51C
J -2.5 -2.5
COOLER TEMP  -5-(-2) DEGC
I 764 765
PRESSURE 400 - 1000.0 mm Hg
0.42 0.40
|[FLOW 0.350 - 0.650 LPM
Eneediss
Neediss Supply strumant Co. Ltd,
= _ .
Calibrate By : i A (@4’4" . . Approve By : . %
Sirirat Poonlak Tanin Hu'adcharoen
Date: 2-Aug-22 Date: 2-Aug-22

This report not be reproduced except mﬁﬂl,w1thout the written app rovill of Neediss Supply Instrument Co,, Ltd,

= www.neediss.com
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NOx Analyzer Verification Test Report

Calibration Report No.: 6508004

Page:1/2
Calibrated Date: 2-Aug-22
v O Onsite
Instruments Information
Analyzer Type: NO/NO2/NOx Analyzer Manufacturer THERMO
Model: 42C S/N: ENOTE42C671356
Calibration System
__ Calibrator Unit Standard Gas
Dilutor Model ESA MGC101 NO Conc 44.68 PPM
S/N: 792 S02 Conc 45.34 PPM
ZERO AIR Genearator ZAG7001 CO Conc 4500 PPM
S/N: 644 Expire Date: Feb 19,2024 EB0140762
Environment: Temperature__ 26.1 °C Humidity:_ 52 %RH
Calibration Check ( Before adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value | Expected Value
(ppb) (ppb) (ppb) (ppD) (ppb) Drift%
NO 54 0.0 5.4 408 400.0 1.0
NO, 4.8 0.0 43 4.0 0.0 0.5
NOx 10.2 0.0 10.2 412 400.0 1.5
Calibration Check ( After adjust )
Zero Span
GAS Reading Value Expected Value Drift Reading Value Expected Value
(ppb) {(ppb) (ppb) (ppb) {(ppb) Drift%
NO 0.4 0.0 0.4 400 400.0 0.0
_ NG, 0.2 0.0 0.2 2.0 0.0 0.2
NOx 0.6 0.0 0.6 402 400.0 0.2
single Point éalibrauo_:i'_qhh&
250:¢; 408:0
5 400 W 400,0
< 350 . f;,
5 300 P il
§ 250 : f ———— Afler
§ 200 f"’f -~ ~@--- Balors
150
< 100 o
50 {54 et —
0
0.0%4 400.0
NO Reference Value (ppb)
This report not be reproduced except infull,without the written approval of NeedissSupply Instrument Co., Lid.
www.neediss.com
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Needr‘*s upply lnbtrument Co. I_td
I a W16 P = 1§ e --.._L-'\‘_{\- Y O - >
MODEL : NOx ANALYZER Model 42C THERMO DATE : 2-08-2022
SIN {ENOTE42C671356
Page:2/2
Test Function Value Before After
|Range 500 (PPB) 500 500
-675 -678
PMT VOLTS -450--850 (V)
LAMP VOLTAGE 950-1,200( V)
43 " 43
INTER TEMP 15-45DEGC
) 49 50
|ICHAMBER TEMP 47-351C ,
-2 -2
ICOOLER TEMP -5-(2)DEGC I —
350 380
PRESSURE 400 - 1000.0 mm Hg
0.45 0.46
SAMPLE FLOW 0.350 - 0.900 LPM - N
0.05 0.05
JOZONEATOR FLOW 0.035 - O_.075 LPM
12/9.0 12/9.1
No/MNox BKG
1.0/0.8 0.9/0.8
No/Nox Slope

Calibrate Byi “oimc 1240k .

Bneeoss

Neediss Supply instrument Cao.Ltd.

Date:

This report not be reproduced except infull,without the written P mval

M www.neediss.com =

Sirirat Poonlak

2-Aug-22

Approve By : %

Tanin Huadcharoen

Date: 2-Aug-22

I “-! £ L4, l li !
of Nccdlss Su l




TISCH |y

Environmental

RECALIBRATION
DUE DATE:

January 19, 2023

m: slope:

Calibration Certification Information
Cal. Date: January 19, 2022 Rootsmeter §/N: 438320 Ta: 294 °K
Operator: lim Tisch Pa: 749.05 mm Hg
Calibration Model #  TE-5028A Calibrator $/N: 1328
Vol. Init Vol. Final Avol. ATime aAp AH
Run {m3) (m3) (m3) (min) (mmﬂg_) {in H20)
1 1 2 1 1.3190 3.7 1.50
2 3 4 1 1.0220 6.2 2.50
3 5 6 1 0.9250 7.5 3.00
4 7 8 1 0.8590 8.7 3.50
5 9 10 1 0.6530 14.8 6.00
‘Data Tabulation
Pa )(Tstd ) ,
Vstd Qstd \/ AH ('P'Tst' % Ga 1} AH( Ta/Pa)
(m3) (x-axis) (y-axls) Va (x-axis) (y-axis)
0.9941 0.7536 1.2241 0.9951 0.7544 0.7673
0.9907 0.9694 1.5803 0.9917 0.9704 0.9906
0.9890 1.0646 1,7312 0.9900 1.0656 1.0851
0.9874 1.1495 1.8699 0.98384 1.1506 11721
0.9793 1.4556 2:4483 0.5802 1.5011 1.5346
T m= 1.63957 m= 1.02667
QSTD b= -0.01202 QA b= -0.00753
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: )
=y pa_\Tstd \), il i {—(—— ;
Qstd l/m((,\/a;( Petd )( T )) b) Qa lfm(( AH Ta/Pa)) b)
Standard Conditions
Tstd: 298.15 °K RECALIBRATION
Pstd: 760 mm Hg
Key US EPA recommends apnual recalibration per 1998
AH: calibrator manometer réading (in H20) 40 Code of Federal Regulations Part 50 to 51,
AP: rootsmeter manometer reading (mm Hg) Appendix B'to Part:50, Refererice:Méthod for the
Ta: actual absolute temperature (°K) Betermination of Suspended Particulate Matter in
Pa: actual barometric pressure (mm Hg) the Atmosphers, 92,17, page 30.
biintercept ' :

Tisch Environmental; Inc.
145 South Miami Avenue
Village of Cleves, OH 45002

)

Envitah Co.Lid.

www.tisch-env.com
TOLL FREE: (877)263-7610
FAX: (513)467-9009
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Calibratech Co.,Ltd.

7/106-7 Moo 2, Sukhaprachasan 3 Rd,,

Certificate No. :

Submitted by :

Equipment ;

NSC-TII—T!S?25
Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION D030
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yuhoo.com, calibratech .cal@hotmait.com
Certificate of Calibration
65-200022-1 Page : 1 of 2
Envilab Co., Lud.
540, 540/1 Seoi Bangkhae 7, Bangkhae, Bangkok 10160
Electronic Balance
Manufacturer : Sartorius Model : SECURA224-18
Serial No. : 0034803270 ID No. : ELABBALANCENO4
Capacity : 220 g Resolution : 0.0001 g

Environment :

Date of Recenved i

Datte of Calibration

Date of Tssues

Calibrated by :

Calibration Method :

h

O site calibration was cairicd out at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23.7(023.8) °C
Relative Humidity — :  (57.1t0580) %

Air Pressure @ 1012.0 1nbziff_-

02 February 2022
02 February 2022
09 February 2022

Akaradath Thippichai

In-house method CAL-M2001 based on UKAS Publication ref : LAB 14

Edition 5, July 2015

Reference Standard Trstruments: $This certification is iraceible to the International Systern of Units.

Standard Weights
1D No, Cert. No. Due Date ‘raceabilit
E261°E2624 G02213103. 18 Nov 2022 Natjonal Institute of: Mctrology (Thailand), (NIMT)

Approved by : .

( Surachai Promthong)

Laboratory Managet




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel,(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech. cal@yahoo,com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-200022-1 Page : 2 0f 2

Result of Calibration : Without Adjustiment

UUC Condition As-Received :  Good

Departure of indication from nominal value

Nominal Value Correction Uncerlainty
(8 (g) )
0.01 0.0001 0.00011
0.1 0.0001 0,00011
[ 0.0000 0.000§1
2 0.0001 0.00011
Stuad 0.0000 000012
10 0.0001 4
; 20 00001
50 0.0000 e
L60 00002 _‘I
200 o004 |

Etcgntné efior Loadtest : 50 g

A B c D E

-0:0001 -0.0002 -0.0002 -0.0001 0,0000 g

Repeatability Load test § 200 g
Stdev; © 000005 g
~olo -




Calibratech Co.,Ltd.

g .
TN
“ty me e

/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-621) Fax.(02) 964-5155, c-nail : calibratech. cal@ynhoo.com, calibratech cal@hotmail.com

Certificate of Calibration
Certificate No. : 65-200022-2

Submitted by Envilab Co., Ltd.
540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

NSC-TISI=TIS17025
CALIBRATION 0030

Page : 1 of2

Equipment : Electronic Balance
Manufaclurer : Sartorius Model : SECURA3102-1S
Serial No. : 0034409695 ID No. : ELABBALANCENO3
Capacity : 3100 ¢ Resolution : 0.01 g

Environment : On site calibration was carried oul at the Balance Room, Envilab Co., Ltd.
Ambient Temperature : (23.710242) “C
Relative Humidity @ = (57.610578) %
AirPfcggure g ; 10120 mbar ;

Date of Received: : 02 February 2022

b, 02 February 2022

Date of Issuc ' 09 February 2022 4

Calibrated by ; Akaradath Thippichai

Calibration Method . In-house method CAL-M200) based on UKAS Publication ref: LAB 14

Edition.5, July 2015

Reference Standard Instruments : This certilication is lraceible (o-the Intetnational System of Unils

Standard Weights
D No. Ceit, No, Due Date aceabilit
F181-F1821 65-210044-1 31 Jub 2022 National Institute of Metrology (Thaildnd), (NIMT)

Approved by 4

( Surachai Promthong )

Laboralory Manager

The Uncerlainties are for-a confident




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi:11120
Tel.02) 964-6211 Fax.(02) 964:5155, e-mail ; calibratech. cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No, : 65-200022-2

Result of Calibration : Without Adjustiment

UUC Condition As-Received : Good

Depacture of indication from nominal value

Page : 2 0f2

Nominal Value Correction Uncertainty
(g) (g) T (g
10 0.00 0,0082
20 0.00 0.0082
50 0.00 0.0082
100 0.00 0.0082
200 000, 0.0083
500 001 0.0085
1000 001 0.0093
1500 0,01 0,01
2 2000 ol ; 0,012
" 3000 o0 4 oear o

This resull of calibration was found accurate as shown on date and place of ¢alibration only.

This reported uncertainty of measurement was based on a standard.unceflainty mutiplied by a coverage factor k =

providing a level of confidence of approximately- 95%

Eccentric érior l.oad 15t 1000 g

A B C D. E

0.00 001 002 000 0.0 g
Repeatability Load test 2000 g
Stdev. 0.000 g
- 000 -

Covilab Collid

2.00,

2t ]
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NESC-TISETIS 17025
173TISTA CALIBRATION 0037

THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0383 MTC No. EEL. BP.  59/0365

CALIBRATION CERTIFICATE

Submitted by : Envilab Co.,Ltd.
Address : 540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkhae, Bangkok, 10160, Thailand.
Calibrated at : Electrical and Electronic Standards Laboratory, Industrial Metrology and Testing Service Centre.

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

Instrument Calibrated : Ambient Environment

Description . Acoustic Calibrator Temperature 1(23+3) °C
Manufacturer : Bruel&Kjaer Relative Humidity : (50 + 15) %

Model : 4230 Ambient Pressure  : (101.325 + 1.500) kPa
Serial No. : 1351075

Standards used : 1. Digital Function Synthesizer NF Electronic DF-193A S/N 122037.
. Measuring Amplifier Bruel&Kjaer 2636 S/N 1537484,
. Programmable Attenuator Tamagawa TPA-303A S/N OF 2214,

oW N

. Digital Multimeter Agilent 34401 A S/N MY44005560.

5. Pressure Transmiﬁer Vaisa‘la PTB202AD S/N T0650001.

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

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

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

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

Date of Receipt | : 10 Mar. 2022
Date of Calibration © 21 Mar. 2022 ' 1/2

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

FM.BL.MTC.002 Rev.4

Head Office Of-f'ce/Laboratory T, Office

35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,  Soi 1C, Bangpoo Industrial Estate, Sukhurnvit Road, 196 Phahonygthin Bgad, Chatuchak, Bangkok 10900,
Changwat Pathumthani 12120, Thailand Amphoe Muang, Changwat Samutprakan 10280, Thanland 'Tﬁ§|land ﬁ ‘5&?/

Tel. (66) 0 2577 9000 Tel. (66) 0 2323 1672-80 ext, 115, 116 < /gl (66) 0 2579 1121-30 exti 5219, 5225, 5217

F;

Fax. (66) 0 2577 9009 Fax. (66) 0 2323 9165
E-mail : rumpai@tistr.or.th Website:www tistr.or.th  E-mail : mtcetistr.or.th

,' (5630 257983925 1 11711 634

ma" SE L it ru[hmmwi 1,




3-TISTA
" THAILAND INSTITUTE OF SCIENTIFIC AND TECHNOLOGICAL RESEARCH (TISTR)

Request No. 21-65/0383

THALAND

NSC-TISI-TIS 17025
CALIBRATION 0037

MTC No. EEL. BP.  59/0365

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

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

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

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

1. Sound Pressure Level

Standard Microphone Measurcd Sound Pressure | Deviated value | Uncertainty Tolerance limit
Type Level (dB) (dB) (dB) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 93.66 -0.34 +0.10 +0.40 dB
2, Frequency
Standard Microphone Measured Frequency Deviated value | Uncertainty Tolerance limit
Type (Hz) (Hz) (Hz) 1EC60942:2003 Class 1
1/2 inch Brucl&Kjaer 4180 997.8 -2.2 +1.5 +1.0%
9 * 3. Total Distortion
Standard Microphone Measured Tota! Distortion Unecertainty Tolerance limit
Type (%) (%) IEC60942:2003 Class 1
1/2 inch Bruel&Kjaer 4180 155 4050 +3.0%

Note : 1. No adjustment.

2. The calibrator pressure correction was not included.

3. The microphone volume correction was not included.

Calibrated by :
N2 e
(Mr.Weerachai Deechaiyae)
Date of Calibration : 21 Mar, 2022

Date of Issue 1022 Mar. 2022

End of Certificate

Approved by &

Electrical and Electronic Standards Laboratory
Industrial Metrology and Testing Service Centre

Ref: 2011265031501147002
2/2

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

Head Office Office/Laboratory
35 Mu 3 Tambon Khlong Ha, Amphoe Khlong Luang,
Changwat Pathumthani 12120, Thailand

Tel..(66) O 2577 95000

Fax. (66) 0 2577 9009

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

Fax. (66) 0 2323 9165
E-mail : mtc@tistr.or,th

Soi 1C, Bangpoo Industrial Estate, Sukhumvit Road,
Amphoe Muang, Changwat Sarutprakan 10 i
Tel. (66)0 2323 1672-80 ext. 115, 116,

FM.BLMTC.002 Rev.4

Office

196 Phahonyothin Road, Chatuchak, Bangkok 10900,
Thailand

Tel. (66) 02579 112130 ext, 5219, 5225, 5217
fax, (66) 02579 ss'ﬁ/

mar{ sumalec atistrorth «
117551 VETLTY ﬂ EEN
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- Airgas Specialty Gases
A“'gas Airgas USA LLC
. 6141 Easton Road
an Air Liquide company Plumsteadville, PA 18949
Airgas.com

CERTIFICATE OF ANALYSIS
Grade of Product: EPA PROTOCOL STANDARD

" Customer: AIR LIQUIDE (THAILAND)
LTD
Part Number: ECSNIS1E15A0003 Reference Number: 160-402305646-1
Cylinder Number: EB0146406 Cylinder Volume: 148.7 CF
Laboratory: 124 - Plumsteadville - PA Cylinder Pressure: 2015 PSIG
PGVP Number: A12022 Valve Outlet: 660
Gas Code: CO,C0O2,NO,NOX,S0O2,BALN Certification Date: Jan 03, 2022

Expiration Date: Jan 03, 2030

Certificalion performed in accordance wilh “EPA Traceability Protocol for Assay and Certification of Gaseous Callbration Standards (May 2012)" document EPA
600/R-12/531, using the assay procedures listed. Analytical Methodology does not require correction for analytical interference. This cylinder has a total analytical
uncertainty as stated below with a confidence level of 95%. There are no significant impurities which affect the use of this calibration mixture, All concentrations are on a
maole/mole basis unless otherwise noted,

Do Not Lisa This Cylindar below 100 pslﬂIi l.e. 0.7 megapascals.

ANALYTICAL RESULTS

Component Requested Actual Protocol Total Relative Assay

Concentration Concentration Method Uncertainty Dates
NOX 100.0 PPM 100.2 PPM G1 +/- 0.8% NIST Traceable 12/27/2021, 01/03/2022
CARBON MONOXIDE 100.0 PPM 98.02 PPM G1 +/- 0.5% NIST Traceable 12/27/2021
NITRIC OXIDE 100.0 PPM 100.1 PPM G1 +/- 1.0% NIST Traceable 12/27/2021, 01/03/2022
SULFUR DIOXIDE 100.0 PPM 100.2 PPM G1 +/-1.0% NIST Traceable 12/27/2021, 01/03/2022
CARBON DIOXIDE 8.000 % 7.962 % G1 +/- 0.9% NIST Traceable 12/27/2021

NITROGEN paiance

B e  — ———————
CALIBRATION STANDARDS

Type Lot ID Cylinder No Concentration Uncertainty Expiration Date

NTRM 08010241 KAL004894 98.48 PPM CARBON MONOXIDE/NITROGEN +/-0.5% Oct 16, 2024

NTRM 200610-56 CC733475 98.61 PPM NITRIC OXIDE/NITROGEN +-0.6% Oct 06, 2026

GMIS 124206889118 CC322885 4,284 PPM NITROGEN DIOXIDE/NITROGEN +/-2.0% Sep 03, 2024

NTRM 11010419 KALO04813 99.6 PPM SULFUR DIOXIDE/NITROGEN +/- 0.8% y Jul 28, 2023

NTRM 08010636 K019200 13.94 % CARBON DIOXIDE/NITROGEN +/- 0.6% Jan 30, 2024 _
ANALYTICAL EQUIPMENT

Instrument/Make/Model Analytical Principle Last Multipoint Calibration

Nicolet iS50 FTIR AUP2010245 CO2 FTIR Dec 02, 2021

SIEMENS ULTRAMATBE N1-C8-180 NDIR Dec 09, 2021

Nicolet 1IS50 FTIR AUP2010245 NO FTIR Dec 18, 2021

Nicolet iS50 FTIR AUP2010245 NO2 FTIR Dec 29, 2021

Nicolet iS50 FTIR AUP2010245 SO2 FTIR Dec 23, 2021

Triad Data Available Upon Request
NOTES:Gross Weight: 28.1 Kg, Net Weight: 5.1 Kg.

uFEOX5CX

Wﬁ 7ZM ex

Approved for Release Page 1 of 160-402305646-1

TSI NUID NG D
» - -
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CALIBRATION LABORATORY CO.,LTD.

2110-11,14,55 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladpbras, Bangkok 10230

Tel. 02-678-0353-4 Fax: 02-578-2672  wavw ca-laboratory.com:  E-mail:sale@cal-laboralory.com

CLC

Accredited
ISO/IEC 17026

Supplement to Calibration Certificale No. Q22008275

CERTIFICATE OF CALIBRATION

FOR

NOMENCLATURE : VIBRATION METER
MANUFACTURER : INSTANTEL
MODEL / TYPE 3 721A2601/721A3301
SERIAL NO. UM14629/UM14629[EVMINMMATE4629]
CLID. NO. : 252200217
JOB CONTROL NO. ¥ 220125008275

CUSTOMER : ENVILAB CO., LTD. { HEAD OFFICE ]

540,540/1 SOI BANGKHAE 7,

BANGKHAE, BANGKHAE BANGKOK 10160

DATE OF RECEIVED : 25 January 2022 DATE OF ISSUED : 04 February 2022

Report of calibration screening must not be taken in part. Except complete. Without the approval of the Calibration Laboratory Co., Ltd.

Calibrated By : Suwit Phuanbusabong

Calibration Engineer

Approved By : Mongkol Yotsoontorn

Authorized Signatory
04 February 2022

This Calibration Certificate docunents the traceability to national standards, which realize the units of measurement according to

the lnternational System of Units (SI)

Certificate No. Q22008275A1

F3-012-04/01-12 page 1 of 3
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CALIBRATION LABORATORY CoO.,LTD. \"\‘351;,

2110-11,14,55 Soi Prascrt Manukil 29 Yaek 4, Prasert Manukit Rd., Ladptiran, Bangkok 10230

Tel. 02-578-0353-4 Fax: 02-578-2672  www.cal-laboratory.com  E-mail sale@cal-lanaiaiory com

CLC

Accredited
ISO/IEC 17025

REPORT OF CALIBRATION

FOR

NOMENCLATURE ¢ VIBRATION METER
MANUFACTURER 3 INSTANTEL

MODEL/TYPE 3 721A2601/721A3301

SERIAL NO. : UM14629/UM14629[EVMINMMATE4629]
DATE OF CALIBRATION S 26 January 2022

ENVIRONMENT CONDITIONS :
Temperature : @3t 2°c Relative Humidity : (55X 15) %RH

PROCEDURE USED :
This instrument was calibrated under procedure No. CLC-CPEE-08 based on ISO 16063-21 as calibration guideline. '

The calibration was performed by using Digital Multimeter, Universal Counter and Portable Vibration Calibrator

which maintained by the Calibration Laboratory Co., Ltd.

REFERENCE STANDARD USED :

1. Digital Multimeter, Agilent Technologies Model 34401A S/N. US36044686.
2. Universal Counter, Hewlett Packard Model 5315A S/N, 2448A13042.

3. Portable Vibration Calibrator, The Modal Shop Model 9110D S/N. 11424,

TRACEABILITY :

1. The measurements are traceable to International System of Units (SI), through National Institute of Metrology (Thailand)
Certificate No. EE-0070-21, Due Date 23 July 2022,

2. The measurements are traceable to Intemational System of Units (S1), through Aeronautical Radio of Thailand Ltd.
Certificate No. 07-0073/21, Due Date 14 May 2022.

3. The measurements are traceable to International System of Units (SI), through The Modal Shop, Inc.

Certificate No. 2649.01, Due Date 10 November 2022.

UNCERTAINTY :
The reported expanded uncertainty of measurement is stated as the standard uncertainty of measurement multiplied
by the coverage factor k = 2,00 which for a normal distribution corresponds to a coverage probability of approximately 95 %;

It has been evaluated according to the "Evaluation of the Uncertainty of Measurement in Calibration (EA-4/02 M:2013)"

Certificate No. Q22008275
F3-011-04/01-12 p— page 2 of 3
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CALIBRATION LABORATORY C0.LTD. .

S

2/10-11,%4, 65 Soi Prasert Manukit 29 Yaek 4, Prasert Manukit Rd., Ladphras, Bangkok 10236
Tel. 02-578-0353-4 Fax: 02-578-2672  waww cal-laboratory.com

ANK] iaboans Sodvaditation Noad

A CC

Y ?:'“; e D
E-mai :sale@cai-iaboratory.com T LSO
- Yol
i

Accredited
ISO/IEC 17026

CONDITION OF CALIBRATION ITEM : GOOD
MEASUREMENT RESULTS : (X)) without adjustment ( ) adjustment

CALIBRATION DATA
1. ACCELERATION RESULT
Test point g STD Reading | DUC Reading Correction Uncecrtainty
(g) (frequency ) ° Hoce (g) (g) (g) *(%ofrdg.)
1 50 Hz . 1.000 1.030 -0.030 1.1
2 50 Hz peak 2.000 2.076 -0.076 1.0
3 50 Hz 3.000 3.091 -0.091 1.0
2, VELOCITY RESULT
Test point STD Reading | DUC Reading Correction Uncertainty
(mmf/s) _ ( frequency ) Mode (mmvs) (mm/s) (mm/s) +(%of rdg.)
10 50 Hz 10.000 9.818 +0.182 23
20 50 Hz peak 20.000 19.782 +0.218 1.8
30 S0 Hz 1 30.000 30.329 -0.329 1.0
*3, DISPLACEMENT RESULT ]
Test point STD Reading | DUC Reading Correction Uncertainty i
(mm) ( frequency ) Mode (mm) (mm) (mm) * (%of tdg.) l
0.01 50 Hz 0.010 0.010 0.000 6.0
0.02 50 Hz _ peak 0.020 0.020 0.000 3.1
0.03 50 Hz 0.030 0.031 -0.001 27

Note. The Scope of Accredited ANAB Certificate No. ACDM-2814 Version 008 Page 1 of 54

* means Calibrations marked " Not ANAB Accredited " in this Certificate have been included for completeness.

This report is valid for the above stated instrument/s only.:

### End of Certificate ###

Certificate No. Q22008275

F3-011-04/01-12 page 3 of 3 b
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Calibration Certificate ID
TH2068-088-030222-ACC-TH

Mettler-Toledo (Thalland) Ltd.

848/4 - B46/5 Lasalle Rd., Bangna Tai Sub-District
Bangna Dislrict, Bangkok 10260

+862 723 0382

MT-TH.Service Suppori@mt.com

METTLER TOLEDO

NSC-TISL-TIS 17025
CALIBRATION 0062

Accuracy Calibration Certificate

Customer
Company: _EnviLab Co., Lid. - .
Address: 540, 540/1 Soi Bang Khae 7, Bang P_(hae =
City: Bang Khae Contact: Ngarmthip Sampanpuang B
2lp / Postal: 10160
State / Province: Bangkok
Order Number: il
ANRAAIDDIN
#0333 19072 &8¢
Weighing Device
Manufacturer: Metller Toledo Instrument Type: Weighing Instrument
Hodie; XSR2050U Asaal Numbar NIA
Serlal No.: B911363567 Terminal Model; SRAT
Bullding: N/A Terminal Serfal No.: B911363567:
Floor: 3 Terminal Asset No: N/A
Room:, B304
Max. Capacity Readability (d)
1 81g 0.00001 g
2 2206 0.0001 g;
Procedure

Callbration Guldeline:
METTLER TOLEDO Work Instruction:

‘EURAMET ¢g-18 v. 4.0 (11/2015)

CP/W002/20

This calibratioh cerfificate contains measuremenis for As Found calibration: No As Léft calibration wa$ performed because the device
was not modified after As Foufid calibration. Therefdre; fesults for-As Left corraspond to-As Found.

The sensitivity/span of the weighing instrument was adjusted before calibration with a built-in welght.

In accordance with EURAMET cg-18 {11/2015), the test Ioads were selected o reflect he spécific use of the weighing device or to

accommodate speciflc calibration condilions:

Temperature

End: 22,6 °C

Humidity

As Found Start: 22.2°C Start: 58.3 % End:; 59.7 %
As Found Callbration Date: 02-Mar-2022 Callbrator: N il
; T &TU&P on o
As Left Calibration Dale: N/A
Jssue Date: 03-Mar-2022 Naruephon Chonpiasertsuk’
Approved Signatory: ‘ % :
14 Kassakorn Tassanachaisakul
O Santt Jitniyom
[] Surachet Sukkate
Software Versian: 1.23.0.260 ©METTLER TOLEDO Padge 1 of 5

Report Version: 2,16,12
Form Number: F103C

This is an original documanit and may not be partially réproduced without the
wriltan permission of the isauing calibration faboratory.

2.
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Callbration Certificate ID

TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Measurement Results

Repeatability

Test Load: 70 g

As Found As Left O As Found
1 70.00001 g NI ¥ As Left 1 (Test Point)
—a -— — PPSSmAEE SRS e — —— . aﬁd
2 70.00002 g N/A P |
== = s . - — - 10 .- 4d - 2
3 70.00001 g NIA ~ o
4 70.00002 g N/A
_ 5 70.00003 g N/A
6 _ 70;0000__1_9 N/A
7 70.0000% g N/A
8 70.00002 g N/A
9 70.00002 g N/A
10 70.00003 g NA -
Standard i
Deviation 0.000008 g N/A J
6
The "d" in the graph represeiils tha readability of the rangefinterval in which the
tesl was parformed.
The results of this graph are based upon tha absolule values of the differences
from the mean value,
Eccentricity
TestLoad: 100 g
Position | As Found ] As Left
1 100.0000 g N/A
2 100.0002 g NIA
3 99,9999 g N/A
4 99,9998:g N/A: |
|_ 5 100.0001:g N/A
Maximum
Deviation 0.0002 g N/A As Found:
“The “d" in‘tfie graph represents the resdability of the rangefinterval in which
the test was performed.,
Sohware Version: 1.23.0.260 METTLER TOLEDO Page 2 of &

Reporl Verston; 2,16,12
Form Number: F103C

This is an original document and may not be pal\ia“y;up?oﬁiﬁ:!d"\i:ﬁ_hﬂq& he
written permission of the Issuing calibration fabaratéry; Tk
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Callbration Certificate 1D
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Error of Indication

As Found

Reference Value Indication Error of Indication
1 0.00000 0000 g 0.00000 g 0. 00000 a 0,017 mg 2
2 B 0. 10000 g 0.10000 g 0.00000g 0.023 mg 2
3 i50000 g 0.50001 g 0.00001 g 0.028 mg 2
4 0.9999S g 0.99999 g 0.00000 g 0.032 mg 2
5 1.99999 g 2.00000 g 0.00001 g 0 040 mg 2
6 5.00001 g 5.00001 g 0.00000 g 0.048 mg _ 2 R
7 10.00001 g 10.00002 g 0.00001 g 0.062 mg 2
8_ 4939998 9 - 50.00002 g 0.00004 g 0.13mg 2 B
9 100 0ooo g 100.0000 g 0. 0000 0g 0.23mg 2
10 150 0000 g 150.0000 g B 0.0000 g 0.35mg 2___
11 199.9999 g 1_!_39‘9998 g -0.0001 g 0.42mg 2
04
O As Found
04
¢ AsLeft
'g’l L o— N P
s l
=2
8 0 g o '(:) bzl ‘.'.:.3_-_:.“.(1 === £ For improved legibiity of ihe grapnics
2 L l NS m—— only ingreaging measurement points
B “"'w(l) are shown and measurement points
5 ‘close to zero are nek:displayed,
B 02 }
Y T S i e
]
08 - !
0 50 100 150 200

Calibration Polnits (g]

The uncertainty stated is the expanded uncertainty at calibration obtained by multiplying (he standard cormbined:uncertainty by the
coverage-factor K~ which can be larger thanh 2 accordlng to EURAMET cg-18: The value ofthe measurand lies within the assigned range
of valués with a prohablllty of approximately 95%.

The user is responsible for maintaining environmental conditions and the seltings of the:weighlng instriment when it-was calibrated.

Software Version: 1.23.0.260 Page 3of &
Report Version: 2,16,12

Form Number; F103C

®METTLER TOLEDO e
This is an original document and may not he p'.;rlmllylI reproduced wlméut the

wilten permission of the issuing caﬁbraliun iahomlw * N
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Callbration Certificate 1D
TH2068-088-030222-ACC-TH

METTLER TOLEDO Service

Test Equipment

All weights used for melrological tesling are lraceable to national or international standards. The weights were calibrated and certified by

an accredited calibration laboralory.

Waeight Set 1: OIML E2
Weight Sst No.:

Certificale Number:
Waelght Set 2 OIML E2
Weight Set No.:
Cerlificate Number:
Thermo Hygrometer

Equipment No.:
Certificaie Number:

Remarks

wsz22 ) Date of Issue: 06-Jan-2022
177036 . ____ Calibration Due Dale; 03-Jul-2023
WS76  Dateof Issue: 31-Jan-2022
_C205470237 __ Calibration Duig:Date: 12-Jul-2023 S
IN193 L Date of Issue: 14-Jun-2021

21H12214 Calibration Due Date: 01-Jun-2022

FACT adjustment functionality activated

Equipment condition: Good

Next calibration according to customer’s procedure

End of Accredited Section

The information below and any attachments to this calibration ceitificate arénot part of the atcredited calibration;

Software Vérsion: 1.23.0.260
Réport Version: 2.16,12
Forni Number: F103C

© METTLER TOLEDO Page4of 5

This IS an orlginal documenl and may nol be partially réproducad Without the
wrillén permission of the isguing calitsration labaratary, ﬂ :
T Q

A S 'ﬁﬁ‘iﬂﬁiﬁﬁnb"iﬁﬂ@?'{lﬂ
‘Envilab Co.Ltd.  faanisdisaIuauaon w
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Calibration Certificate ID
TH2068-088-030222-ACC~TH

METTLER TOLEDO Service

Measurement Uncertainty of the Weighing Instrument in Use

Stated is the expanded unceriainly with k=2 in use. The formula shall be used for the estimalion of the uncertainty under consideration of

ihe errors of indication. The value R represents the net load indicalion in the unit of measure of the device.

Temperature coefficient for the evaluation of the measurement uncertainty in use:

Temperalure range on sile for lhe evaluation of the measurement uncertainty in use:

Linearization of Uncertainty Equation

0.00001 g

As Found

Uy = 0.018 mg + 0.00497 ma/g - R

1.5 108 /K

IK

000019 | 2209

Uz = 0.06 mg + 0.00482 mg/g - R

N/A

To optimize the stability of the linearizalion; besides of the zero load only increasing measurement points with a tes\ load of 5% of he
measurement range or larger are taken for the calculation of the linear equation.

Absolute and Relative Measurement Uncertainty In Use for Various Net Indications (Examples)

Report Version: 2,16,12
Form Number: F103C

This is an original document and may not be partially mprddu:ed w'hhw}_T_he,
wiiitén permission of tha lssuing calibration laboratary. - y

Net Indication As Found | As Loft
0.00220 g 0.018 mg 0.82% ; N/A N/A.
0.02200g 0.018 ing 0.082% N/A NIA
0.22000 g 0,019 mg 0.0087% N/A N/A
2.’20_00Q g 0.029 mg 0.0013% - N/_A_ B N/A
220.0000 9 1.1 mg 0.00052% N/A N/A
06 100
- = .
£ PO ) S
§ DAL farsrrmarmnnnns s %‘
s - 3 w
g 0.3 = —aviused o et §
s e 2 10
5 015 . saenth s 20
N 0
25, 53 75 100 000001 D001 0007 0.0 0.1 1 10 160
Welghing Range {%} Reading (gl
As Found As Left
The weighing range’shown in the absolute uncertainty-graph refers to the first inlervalrange of the:devics.
Software Version: 1,23,0.260 © METTLER TOLEDO Page 5 of 5

A
LW ‘E! nead
\i'_':l witat (oL MQ%@;W&N 1




Certtificate of Calibration

Reference No. © o 4182/2202-017 Certificate No. : L2203-290
Customer ¢ Envilab Co., Ltd. (Head Office) Page 1 of 2
540, 540/1 Soi Bangkhae 7, Bangkhae,
: ~ Bangkhae Bangkok 10160

Equipment . Digital Thermo-Hygrometer

Manufacturer : Testo

Model i 608-H1

Serial No. . 83353607

ID No: oo

Received Date 7 March 2022

Callbrated Date © . 8March 2022

Issued Date ¢ 15 March 2022
' Environment Start Calibration Stop Calibratlon
Ambient"rémperaiure (°c) 24,7 25.5
Relative Humidity (% RH) 51 i 52

Calibrated by ! Mr. Nattawut Reangdech

Calibration Method

In-house method : by comparison with standard hygrometer for humidity measurement function
and comparison with standard thermometer for temperature measurement funclion into humidity/temperature chamber

condition of this tesult of callbration:
1. Reference standard instrument
‘ Instrumen Model SerialNo,  Cerfificate No. ~ Due Date
1)  Hygrometer - HL-NT2-D 61468576 QR21-0851 13 May 22
2) Digital Thermometer With Probe GT11 08000089  PSL-T0072/65 14 November 2022. -

2. This result of calibration was found accurate as shown on date and place of calibration only
3. This certificate can be traceablé to International System of.Unit :

- Through Thailand Institute of Scientific And Technological Research (TISTR)

- Through Quality Reborn Co.,Ltd.

Approved by : ‘ ,Q'p

O Mr.Suphachai Saksri 0 Mr,Phayak Toofit ,Z)/Mlss Tantaraporn Pettong

The reported uncertainty is based on a standard uncertainty multiplied by a converage factor k = 2 ,providing

) ! . ] LE R, ’
alevel of confidence levél of approximately 95 % v L M“n,

- meyverr eIl

This certificate may not ba reproduced other than in full except with the prior writian app
' B ATTIATLA T LB HE LT
Al 477

L




Certificate No. : 12203-290 Page 2 of 2

Result of Calibration

Function : Humidity Measurement Reference Temperature at 25 °c

STD UUC Reading UuC Error Measurement
Reading (% RR) (% RH) (% RH) Uncertainty (+% RH)
50.00 . 49.0 -1.00 2.3

Function : Temperature Measurement

STD UUC: Reading UuUC Error Measurement
Reading (°C) (‘c) (o) Uncertainty (£ C)
25.012 25.0 -0.012 0.35
Resolution : 04 o0 %Re
STD= Standard

UUC= Unit Under Calibration

** End of Calibration-Report **




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 1120 CALIBRATION 0030
Tel.(02) 964-621] Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech.cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-420020-1 Page : 10f2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhae7, Bangkhae, Bangkok 10160

Equipment : pH Meter with electrode

pH imeter

Manufacturer : Horiba Model : F-74BW-G

Range : N/A  pH Resolution : 0.001 pH

Serial No. : B41J0001 ID No. : ELABPHHB74BWO01

Electrode

Model : 9615S Serial No. : 9X1K0003
Environment : Onssite calibration was carried out at the Laboratory; Envilab Co., Ltd.

Ambient Temperature : (23,510 24.8)° C
Relative Humidity — :  /(5010.55) %

Date of Recelved : 02 March 2022 |

Date of Calib_l"'si_.l;m : 02 March 2022
Dateof Issue : 05 March 2022 "
Calibrated by : Bunjerd Masri _ "
Calibration Method : In-hoﬁsgé metliod CAL-M4201 direct measturement by using standard voltage calibrator
and using certifiéd reference material (CRM)

Reflerence Standard Instruments : This certification is traceable to-the Intemational System of Units

1. Multiproduct Calibrator-

ID No. Cert. No, Duie Date ceability
400005  SG-E-00473/64 27 Aug 2023 National Institute of Metrology Thailand (NIMT)
2. Standard Buffer Solution
pH Cert. No. Lot No; Exp. Date ceabili
4.008 61235182 795894 14 Feb 2024 CPA Chem Ltd, Accredited to ISO 17034 and ISO/AEC 17025
6.985 61223875 769927 15 May 2022 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
10.008 61244986 795895 25 Feb 2023 CPA Chem Ltd. Accredited to ISO 17034 and ISO/IEC 17025
Approved by & @ /
( Bunjerd Masri )

Supervisor




Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprichnsan 3. Rd., Bangpood, Pakkred, Nomheburi 11120
Tel{02) 964-6211 Fox.(02) 964-5155, c-mail ; calibratech. cal@yahoo.com, calibratech . cal@hotmail com

Certificate of Calibration

Certificate No. :

65-420020-1

Result of Calibration :

UUC Condition As-Received :

Function :

Good
Electrical measurement

pH meter

Performing standard curve by Multiproduct Calibrator at pH (4,7,10)

Page : 2 of 2

Adjustment Curve Applied Voltage | Nominal Value | UUC Reading Correction Unceriainty
at nominal pH (mVv) (pH) (pH)|( mV) { mv) (£ mV)
177.4800 4 4.00 | 1775 0.0 0.12
4,7, 10 0.0000 7.00 0.0 0.086
-177.4800 10 | 10,00 | #1715 0.12

Functjon :

Remath

- pH meter with electrode

Performing a three ~ buffer standard curve,using bufte Jominal pH (4,7,10

:

Adjustment Curve | Standard Buffer [ UUC Reading | Correction
. at nominal pH (pH) | (pH) =&
4,008 4005 [ 0003 .
4,7,10 6.985 7.001 -0.016
10.008 10.009 -0.001

UUC : UnitUnder Calibration

This result 6f calibration was found accurate as shown on daie and place of calibration only.

This réported unceftainiy of measurment was based on a standard uncertainty multiplied by a coverdge factor k=2,

providing a level of contidence of approximately 95%

-olo =




Recelved Date :

Test Date :

\\ ‘ EII(E
) |
i“ TECHNOLOGY PROMOTION ASSOCIATION (THAILAND-JAPAN) ,’:‘f-l',“
i 4l
_.'f)f CORPORATE SERVICES 3 : EQUIPMENT CALIBRATION AND TESTING SERVICES : 1
\ 534/4 PATTANAKARN ROAD SOI 18, SUANLUANG, SUANLUANG BANGKOK 10250 ii {
,ﬂ{ TEL, 0-2717-3000 FAX. 0-2719-9484 N
. \1
7 / Cert.No.: 22TW70 }
s Page.; 1 of 2 /A
) \
{ Certificate of Testing 16,
Equipment : Dissolved Oxygen Meter ;\
Manufacturer : Hanna )
Model : HI 9147 '
)
Serial No. : H0007030
ID No. : ELABDOHI914701

45 March 2022
18 March 2022:

Reference : 2203-0566DN-1

A Submitted by : Envilab Co.,Ltd (Head office)
] 540, 540/1 Soi Bangkhae 7, Bangkhae,
Bangkhae, Bangkok 10180:

-rﬂ%‘?'r/ﬁ"tﬁ——-\'{{ﬂﬁ Q

s Laboratory Condition : Temperature (255 )°C

/ Humidity (60 £ 20) %
{ Test Procedure : In - house method : CP-CH9
2 by Comparison Technique with Azide Modification Method
){ Tested by : Walalak Sirithean
i Approved by : (ma,hl :

Approved Signatory

(/ ) Malee Butkruea
( ) Saithip Meangmai
{ ) Warakorn Lerngagtrakul

Issue Date : 22 March 2022
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i CertNos: 22TW70 )2
\'n] Page.: 20f2 q il
7 o ,
fé -
} Result : Dissolved Oxygen Meter Adjustment With Air 100 % ,“ |i

Dissolved Oxygen Probe No.: KC3N0B39K

. . standard Deviation
(Azide Modification Method) Reading

5 (mg/L) (mg/L) (mglL)
{

?6
\g ‘ﬁ Titration Method Dissolved Oxygen Meter ’q
i«
)

8.04 8.1 0.045

i -

This report was ger'tiﬁed:only for the instrument we tested.t.is allowable to use for siudy
the system efficiency,The environmental impact control and preserit to organization it may concerned

b‘
\‘ Intend to use for advertising and referral purpose is pro‘hibited‘.This report may hot.be r_ep,ljojduced
L other in \fﬁull!Without written approval of the laboratory
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasen 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com
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NSC-TISI-TIS17025
CALIBRATION Q030

Certificate No. :

Submitted by :

Equipment :

Environment :

Certificate of Calibration

04-400527-3

Envilab Co., Ltd.
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Air Chamber (Incubator)

Page : 1 of 2

Manufacturer : M-LAB Model : BIC-140
Range : N/A ’C Resolution : 0.1 “C
Serial No. 100613-0

On site calibration was carried out at the Laboratory, Envilab Co., Ltd.

ID No. : ELABREFRIG140L

(24.5t0 25.0) "C
(551058 %
(224.0 to 225.0) V

Ambient Temperature :
Relative Humidity
““Line Voltage

Date of Received :

Date of Calib‘fa'a'_t._ion :

15 00(0.[)@1“-52012]
16 October2021
Bunjerd Masri

Date of Issue :
Calibrated by »

Calibration Method :  CAL-M4004, TLAS'G-20
5 “The temperature scale used was based on ITS-90
Referencé Standard Instruments : This certification is traceable to the International System of Units’

Standard Digital Thermometer with Thermocouple probe

ID No. Cert. No. Due Date Traceability
400046 & 400023 64-400443-1 29 Mar 2022 National Institute of Metrology Thailand (NIMT)

Approved by : %‘,—/

("Eijerd Masri )

Supervisor




CAES

Calibratech Co.,Ltd.
7/106=7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.{02) 964-5155, e-mail : calibratech.cal@yahoo.com, calibratech cal@hotmail.com

Certificate of Calibration |

Certificate No, :64-400527-3 Page : 2 0f 2

Result of Calibration :  Without Adjusiment

UUC Condition As-Received : Good
Function : Temperature measurement |
This imnstrument was selling air ventilation al position 0 (close) |
Inside of Chamber
I/ W =038 m
4 g 2 - 4 D =03 m
1 3 H=1LI5 m
3 Capacity = 0.15 mj
H
'
Test Seiiiu"g: | Indicating
Point Tcmpc_mﬁi'_r'e-i »Temperalure { e Uncestaigty
o) ) e | 2 T e o))
20,0 20,0 20.0 199 | 198 | 198 199 199 | 199 ] 20.0 | 19.8 | 20.1 0.53
Tesl Seuing Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Siability Variation
"¢y { =) ("c) (*¢) (*e) ("c)
20.0 20,0 20.0 0.4. 0.1 0.4

Remark The uncerlainty is not combine uniformity ol the air.chamber

This resul{ ol calibration was found accurate as siown on date and place of calibration only.

This reported uncertainly of measurement was based on a standard uncertainty mulliplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-00o -
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkeed, Nenthaburi 11120
Tel(02) 964-6211 Fax.(02) 964-5155, e=mail : calibratech. cal@yahoo.com, calibratech _cal@hotnail com

Certificate of Calibration

Certificate No. : 64-400569-1
Submitted by : Envilab Co.,Ltd.

L
NSC-TISI-TIS17025
CALIBRATION 0030

Page : 1of2

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Refrigerator)
Manufacturer : M-LAB
Range : N/A °C
Serial No. : 1011

Model : BIC-140
Resolution : 0.1 “C
ID No, : ELABBODCI40N03

Environment : On site calibration was carried out at the Laboratory, Envilab Co.,Ltd.
Ambient Temperature ; (23.01023.8) °C
Relative Humidity : (55t060) %
Line Voltage  : - (224.0t0 225,0) V
Date of Received : 12 Noverﬂb_e_r 2021
Date of Calibration : 12 November 2021
Date of Issue : 18 November 2021
_Calibrated by : Bunjerd Masri

Calibration Method :  CAL-M4004; TLAS G-20 ;
The temperature seale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer-with Thermocouple probe

ID No, Cert. No. Due Date Traceability
400046 & 400023  64-400443-1. 29 Mar 2022 ‘National Institute of Metrology Thailand (NIMT)

Approved by : /EA/

( Eunjerd Masri )-

Supervisor




Calibratech Co,,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail | calibratech. cal@yahoo.com, calibratech _cal@hotmail.com

Certificate of Calibration

Certificate No. :64-400569-1

Result of Calibration :

UUC Condition As-Received :

Function ¢

Good

Temperature imeasurement

Without Adjustment

This instrument was setting air ventilation at position 0 (close)

Page : 2 0f 2

Inside of Chamber
f W=038 m
2 4 D =033 m
A L) o
1 3 H =115 m
3
3 Capacity = 0.15 m
H
v .
Test Seuing Indicating i B A
ftir Measured T t i i
Point | Tempeature- | Temperature easurc L Uneertainly
co| co | ce [TT2[3]4 ][5 e 5| (a0
4.0 4.0 4.0 33 3.2 34 34. |1 3.9 39 | 4.0 34 42 0.57
Test Selting Indicating Measured Measured Overall
Point Temperature Temperature Uniformity Stability Variation
("c) (°c) (°c) (*C) (°C) (°c)
4.0 4.0 4.0 1.0 0:1 1.0

Remark The uncertainty is not combine uniformity of the air chamber

This result of calibration was found accurate as shown on date and place of calibralion only.

This reported uncerlainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing a level of confidence of approximately 95%

-olo -




Calibratech Co.,Ltd. R T
7/106-7 Moo 2. Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030 |
Tel.(02) 964-6211 Fax.(02) 964-5155. c-mail : calibratech. cal@yahoo.com, calibratech -cal@hotmail.com i

Certificate of Calibration

Certificate No. : 65-400155-2 Page : 1 of 2

Submitted by : Envilab Co., Ltd,
540, 540/1 Soi Bangkhac 7, Bangkhae, Bangkok 10160

Equipment : Air Chamber (Oven)
Manufacturer : Memmert Model : UF 75
Range : N/A °C Resolution : 0.1 “C
Serial No. B319.0600 ID No. : ELABHAOVEN0600
Environment : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (30.0t0 31.0) °C
Relative Humidity (6010 65) %
Line Voltage 2 (224.2102252) V
Date of Received : 24 March 2022
Date of Calibration : 24 March 2022
Date of Issue : 29 March 2022
Calibrated by : Permpon Chanpu

Calibration Method : CAL-M4004, TLAS G-20
The temperature scale used was based on ITS-90

Reference Standard Instruments : This certification is traceable to the International System of Units

Standard Digital Thermometer with Thermocouple probe

1D No. Cert. No. Due Date Traceability
400029 & 400032 64-400589-1 25May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : @/

( Bunjerd Masri )

Supervisor

‘ CBTE,
The Uncertainties-are for a confidence probability of appro;[iﬁf%\
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Calibratech Co.,Ltd.
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel(02) 964-6211 Fax (02) 964-5154, e-mail : calibratech. calggyahoo.com, calibiatech _cal@hotmail.cony |

Certificate of Calibration

Certificate No. :65-400155-2 Page : 2 of 2

Result of Calibration :
UUC Condition As-Reccived :

Without Adjustiment
Good
Function : Temperature measurement

This instrument was sctling air ventilation al position 0 (close)

Inside of Chamber
l/ W =040 m
2 4 D =03 m
A o <]
1 3 H =05 m
3 Capacily = 0.07 m]
H .
$. Hi2 8
9
}3/‘_"/
Wi2 5;:{ 5
v D2 50
. Front g
-~ W L
Test Setting Indicating.

M dT ture (" C) No. i
poitt| “Tesmpesatire _Tempcmlurc casured Temperalure C.)j@_s.ensur o Uncertainty
e e (*c) bl 23] afs A7 8 i (xee)
104.0 103.5 103.5 103.9] 104.2| 104.2| 104.2| 104.1 [ 104.0| 103.7] 1042 104.3 0.69
110.0 109.5 109.5 110.0] 110.3] 1103 | 1102 | 110.2| 1v0:0-109.7)-116.2 1103 -~ 0.69
180.0 179.0 179:0 179.1] 180.0| 180.0 | 180.1] 180.1] 179.8 179.0| 180.1 | 180.3 0.95°
Test Selting Indicating Measured Measured Overall
Point Temperature Temperature! Uniformity Stability Variation
(*C) (°c) ("C) (“c) (°c) (°C)
104.0 103.5 103.5 0.7 0:1 0.8
110.0 109.5 109.5 0.7 0.1 0.8
180.0 179.0 179.0 15 02 15

Remark The uncertainty is not combine uniformity of the air chamber

This resultof calibration was found-accurate as shown on date and place of calibration only.

This reporied uncertainiy of measurement was based on a standard uncertainly multiplied by a coverage factork =2,

providing a 1ével of confidence of approximately 95%

-00o -
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CallbrateCh CO,Ltd i NSC-TISI-TIS 17025 |
7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120 CALIBRATION 0030
Tel(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratechi .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-400053-1 Page : 1 of2

Submitted by : Envilab Co., Ltd.
540,540/1 Soi Bangkhac7, Bangkhac, Bangkok 10160

Equipment : Water Bath
Manufacturer : Memmert Model :  WNB29
Range : NA °C Resolution :0.1 °C
Serial No. :  L617.0156 IDNo. :  ELABWBWNB29NO1
Environmeént : On site calibration was carried out at the Laboratory, Envilab Co., Ltd.
Ambient Temperature : (22.71023.5) °C
Relative Humidity (45t050) %
Line Voltage (224.0 to 225.0) V
Date of Recelved : 02 February 2022 '
Date of Callbrntlon H 02 February 2022
Date of Issue A 07 February 2022 e

Calibrated by'al -j_ Pefmpon Chanpu : :
Calibration Metliod '+ This mstrument was cahbratcd by In-hause method CAL-M4006 based on ASTM E715-80

The temperature scale used was based on ITS-90

Reference Standard Instruments : This cerlification is traceable to the International Systern of Uriits:
Standard Digital Thermometer with RTD probe

ID No. Cert. No. Dué Date Traceability

400029 & 400031  64-400588-1 24 May 2022 National Institute of Metrology Thailand (NIMT)

Approved by : % /

( Bun_| erd Masri )

Supetvisor




Calibratech Co.,Ltd.
7106-7 Moo 2, Sukhaprachasan 3 Rd,, Bangpood, Pakkred, Nonthaburi 11120
Tel{02) 964-6211 Fax.(02) 964-515S; e-mail : calibratech.cal@yahoo.com, calibratech -cal@hoimail.com

Certificate of Calibration
Certificate No. :65-400053-1

Result of Calibration :
UUC Condition As-Received :

Without Adjustment
Good

Function : Temperature measurement

Page : 2 of 2

—02/ n D
1 509,;}'5“‘
1L
Front g
- ,-f" (e
Test Setiing. Indicating Measured Temperalure (") @ _ Measured
. g | - i Uncenainty. |
Point | Temperature | Temperature SensorNo. A Uniformity Stability
- . . o =t ] -
(°c)l (°C) e 1| 243 4 5 f[E(£eC) (*€)
050 | 950 950  [95.35]|95.45|95.51 | 95:66 | 95.56| - 019 0.06

Remark: The uncertainty is ot combine uniformity of the water balh

This result of calibration was found accurate as shown on date and place of calibration only.

This reported uncertainty of measurement was based on a standard uncertainty multiplied by a coverage factork =2,

providing:a level of confidence of approximately 95%

-000 -




Calibratech Co.,Ltd,
7:106-7 Mow 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
1'e1.{02) 964-621 ) IFax.(02) 964-5155, c-mail : calibratech. cal@yahoo.com, calibratech cal(@hotmail.com

Certificate of Calibration

Certificate No. : 65-300146-10

Submitted by : Envilab Co,,l.td,

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Equipment : Cylinder
Manufacturer : PYREX Class: A
Capacity 50 ml Graduation : |
ID No, ; C-WW-020/18

Environment Ambient Temperature : (23+2) °c

Relative Humidity (50+15) %

Air Pressure : 1002.0 mbar.

Date of Received : 09 March 2022
Date of Calibration @ 21 March 2022
Date of Issue 21 March 2022

Calibrated by : Areerat Sombuin

Calibration Method : In-house method CAL-M3001 based on ASTME 542-01

NSC-TiSI-TIS17025
CALIBRATION 0030

Page : 10of2

Relerence Standard Instruments :  This certification is:traceable 10 the International System of Units

Eléctronic Balance

1D No. Cert. No, Due Date Traceabilily
241002 64-200354-1 02 Jun 2022

Approved by :

National Institute of Metrology (Thailand) (NIMT)

( Wipa Tovadee)

Supervisor




Calibratech Co.,Ltd

7/106-7 Moo 2, Sukhaprachasan 3 Rd., Bangpood, Pakkred, Nonthaburi 11120
Tel.{02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech .cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-300146-10 Page : 2 of 2
Result of Calibration : This result of true Volume is referred to standard tempéerature at 20 °c

UUC Condition As-Received :  Good

Nominal Volume ( ml ) Measuring Volume (ml )

30 29.79

50 49.73

Uncerlainty of measurément with in + 0.054 ml

This result or‘calibrali_bn was found accurale as shown on dsle-andfplacc of calibration only«

This reported uncgrml ty of measurement: ‘was based on a slandigdﬁnccrminly multiplied by a coverage factor k = 2:00,

providing a level of confidence ol approximately 95%




Calibratech Co.,Ltd.

e IR

i ":"6‘“\'"‘-]'-_;;‘ £

71106-7 Moo 2, Sukhaprachasan 3 Rd:, Bangpood, Pakkred, Nonthaburi 11120

Tel(02) 9634-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo.com, calibratech _cal@hotmail.com

Certificate No. :

Submitted by :

Equipment

Environment :

Date of Received :
Date of Calibration @
Date of Issue :

Calibrated by :

Certificate of Calibration

65-300147-4

Euvilab Co.,Lid.

540, 540/1 Soi Bangkhae 7, Bangkhae, Bangkok 10160

Cylinder
Manufacturer : ISOLAB Class :
Capacity : 1000 ml: Graduation :

ID No. ; C-Ww-028/18

(B+2)y ¢
(50+15) %
1002,0. whbF,

Ambient Temperatore
Relative Huinidity

Air Pressure

09 March 2022
21 March 2022
21 March 2022

Arecrat Sombun

A
10

:Calibration Method : In-housc method CAL-M3001 based on ASTM E 542-0i

ﬁ“\&e . \

-
:4'{'

NN
il

NSC-TISI-TIS17025
CALIBRATION 0030

Page : 10of2

Reference Sfandard Instruments :  Thig cerlification is traceable; fo the Inteenational System of Units

‘Elccironic Balance

1B No? Cert. No, Du¢ Date Traceability
241002 64-200354-1 02 Jun 2022

Approved by :

Nationil Institute of Metrology (Thailand) (NLMT)

( Wipa Tovadcee )

Supervisor




Calibratech Co.,Ltd.
1067 Moo 2, Sukhaprichasan 3 Rd,, Bangpood, Pakkred, Nonthabusi 11120
Tel.(02) 964-6211 Fax.(02) 964-5155, e-mail : calibratech_cal@yahoo,com, calibratech cal@hotmail.com

Certificate of Calibration

Certificate No. : 65-300147-4 Page : 2 of 2

Result of Calibration : This result ol true Volume is relerred to standard temperature at 20 ic

UUC Condition As-Received :  Good

Nominal Volume (mi) Measuring Volume (‘ml )

500 501.84

1000 1001.39

Uncertainty of measurement with in + 0.17 ml

This resul{ of calibration was foupd accurate as shown on date and place of calibration only, . ..

This reported unceftainty of measurement was based on a standar

onfidence of approxintatcly 95%
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Limited Partnership
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32/751 ounilszage HUIIINT WATNAT NTINNUNIUAT 10140

mvlsziidafidentd 0103546024094 (dminaulng))

Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue

Sampler: TSP#15

Recorder: Kimhan P.

Date: 23/08/2022
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg): 759.8
Seasonal Temp. (deg C): 30.0 Seasonal Temp. (deg K): 303.0
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 1.26614
Model : Qstd Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in)  (Mm3/min) (chart) (corrected) REGRESSI10N
1 10.40 2.528 50.0 49.29 Slope = 20.0276
2 9.40 2.404 46.0 45.35 Intercept =  -2.4227
3 7.40 2.135 40.0 39.44 Corr. coeff.= 0.9961
4 4.80 1.723 32.0 31.55
5 3.00 1.365 26.0 25.63 # of Observations: 5
Range of Chart 20
at 1.1 - 1.7 m3/min. 32
- 7 e
// i
00 / ___..;/——"c:f =/
//ﬂ Calibrated by : "‘ﬁﬁﬁﬁﬁa/'“"
5 A//' Kimhan Paepipat
g0 Y 23/08/2022

20.0

10.0

0.0
0.00 0.50 1.00 1.50 2.00

2.50

3.00
m3/min.

Approved by :

(m\ﬁ Sy , /
o 2

Nidda Anansuwanchai

23/08/2022
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32/751 ounilszage HUIIINT WATNAT NTINNUNIUAT 10140

mvlsziidafidentd 0103546024094 (dminaulng))

Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue

Sampler: TSP#36

Recorder: Kimhan P.

Date: 23/08/2022
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg): 759.8
Seasonal Temp. (deg C): 30.0 Seasonal Temp. (deg K): 303.0
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 1.26614
Model : Qstd Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
CALIBRATIONS
Plate or H20 Qstd | IC LINEAR
Test # (in)  (Mm3/min) (chart) (corrected) REGRESSI10N
1 12.00 2.714 50.0 49.29 Slope = 18.3489
2 10.00 2.479 44.0 43.38 Intercept = -1.6634
3 7.60 2.163 38.0 37.46 Corr. coeff.= 0.9966
4 5.00 1.758 30.0 29.58
5 2.00 1.118 20.0 19.72 # of Observations: 5
Range of Chart 19
at 1.1 - 1.7 m3/min. 29
50.0  E— = — _)
// - S -:'_"_7.5;_._’1_—/-—
400 / ____,_'/..—-c:_‘" =/
Calibrated by : "‘ﬁﬁﬁﬁﬁg/'“ -
5 Kimhan Paepipat
g0 23/08/2022
20,0 % / M —— /
) S~ =
Approved by : P Cﬁz:>;aﬂg%L‘*“é
100 Nidda Anansuwanchai
23/08/2022
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

SITE
Site: Blue
Sampler: PM#1
Recorder Kimhan P.

Date: 23/08/2022
Test: Supackak S.
Approval : Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg): 759.8
Seasonal Temp. (deg C): 30.0 Seasonal Temp. (deg K): 303.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model : Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa | IC LINEAR
Test # (in) (Mm3/min) (chart) (corrected) REGRESSION
1 10.00 1.185 48.0 30.49 Slope (m)= 18.7506
2 8.00 1.062 44.0 27.95 Intercept (b)= 8.1367
3 6.40 0.937 40.0 25.41 Corr. coeff_(r)= 0.9975
4 4.00 0.760 36.0 22.87 SFR = 1.143
5 2.60 0.593 30.0 19.05 SSP = 46.56
# of Observations: 5
Range of Chart 44
42— at SFR +10% 49
30.0 /’
prd

Calibrated by

Chart Recorder

5.0

0.0

0.00 0.25 0.50 0.75 1.00 1.25

m3/min.

Approved by :

Kimhan Paepipat
23/08/2022

N /
el T

Nidda Anansuwanchai
2370872022
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue

Sampler: PM#3

Recorder Kimhan P.

SITE

Date: 23/08/2022
Test: Supackak S.
Approval : Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg): 759.8
Seasonal Temp. (deg C): 30.0 Seasonal Temp. (deg K): 303.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model : Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa | IC LINEAR
Test # (in) (Mm3/min) (chart) (corrected) REGRESSION
1 12.40 1.185 54.0 34.30 Slope (m)= 23.8113
2 9.80 1.062 48.0 30.49 Intercept (b)= 5.5770
3 7.60 0.937 44.0 27.95 Corr. coeff_(r)= 0.9943
4 4.80 0.760 36.0 22.87 SFR = 1.143
5 3.00 0.593 32.0 20.32 SSP = 51.64
# of Observations: 5
Range of Chart 48
4=Z—aa at SFR +10% 55

40.0

35.0

30.0

-

N
o
o

Y
=}
o

L

Chart Recorder

i
o
o

10.0

5.0

0.0

0.00 0.25 0.50 0.75

1.00 1.25
m3/min.

Calibrated by

Approved by

Kimhan Paepipat
23/08/2022

N /
el T

Nidda Anansuwanchai
2370872022
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Tel: 02-0022213 Email: MAE@MAEnvironmental.co.th

Website: www.MAEnvironmental.co.th

Monitoring and accessory environmental

follow us: www.facebook.com/MAE Natural couple industry
_—

Verification Test Report

Report No.:
JM-650108-1/12 -SLM 04
PM [0 Onsite UTM:

Calibrated Date: 1 September 2022

Site : Vshauinags19TlATINT

Equipment: Sound Level Meter

Manufacturer: ACO

Model: 6236
Serial : 8562
Environment: Temperature 25.2 °C  Humidity 52.9 %RH

Reference Standard: soynd calibrator Class 1 Model CEL-284/2

Serial No. 4/06920836
Date of Calibration : Nov. 18, 2021

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
113.75 113.60 -0.15 113.80
// _-.\\.\‘\ ~
f '|
(v~

Calibrated By:

( Chuchat Sankhot )
Date: 1 September 2022

DL
Approve By: =k

(Ph‘(')owanart Tumthong)

Date: 1 September 2022

Monitoring and accessory environmental Rev.00/ Iss date 26/09/2019



Website: www.MAEnvironmental.co.th

Monitoring and accessory environmental
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Tel: 02-0022213 Email: MAE@MAEnvironmental.co.th

follow us: www.facebook.com/MAE Natural couple industry

_—

Verification Test Report

“ PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

[1 Onsite UTM:

1 September 2022

Wnaiud Tseneansunegs Ussanduy
Sound Level Meter

ACO

6236

2022

Temperature 25.2 °C Humidity 52.9 %RH

Sound Calibrator Class 1 Model CEL-284/2

Serial No. 4/06920836
Date of Calibration : Nov. 18, 2021

Report No.:

JM-650108-1/12 -SLM 03

Result of Test

Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
113.75 113.80 0.05 113.80
//—‘_—-.\\.\‘\ ~
/ '|
K v
Calibrated By: A

Date:

Approve By:

Date:

Monitoring and accessory environmental

( Chuchat Sankhot )
1 September 2022

(Pﬁoowanart Tumthong)
1 September 2022

Rev.00/ Iss date 26/09/2019




R METROLOGY SYSTEM { THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR21110288-4 Page : 1 of 3

Customer - MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name © Sound Level Calibrator
Manufacturer i CEL

Model : CEL-284/2

Serial Number © 4/06920836

ID. Number o N/A

Environmental Conditions

Ambient Temperature slsmiee mh. 3 00 Received Date © 16 Nov 2021
Relative Humidity : 50% t15% Calibration Date © 18 Nov 2021
Location of Calibration : In-Lab Recommend Due Date : 18 Nov 2022
Calibration Procedure : In-House Method Date of Issue © 19 Nov 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

3 Authorized Signatory

SP-FM-04-15 rev.0
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@7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR21110288-4 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0001-21 08 Jan 2022
AUDIO Analyzer 89038 3011A09975 EL04965/21 19 Feb 2022
> Traceability

This certification is traceable to the International System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0




7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Result of Calibration

Certificate No. : SPR21110288-4 Page : 3 of 3
Function :  Sound Level
UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
114 113.75 0.25 15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.
- End of Certificate —

SP-FM-04-15 REV.0




Yy METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

\‘\\\llll
NSNS Y,
S s

S SCo—— =

= X
;/A: ACCREDITED

Certificate of Calibration
Certificate Number : SPR21110288-6 Page: 1 of 3
Customer © MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Primary Flow Meter
Manufacturer . BIOS

Model . DCL-ML

Serial Number . 5374

ID. Number O N/A

Environmental Conditions

Ambient Temperature V23019 °C Received Date © 16 Nov 2021
Relative Humidity ! 50% t15% Calibration Date © 17 Nov 2021
Location of Calibration © In-Lab Recommend Due Date : 17 Nov 2022
Calibration Procedure : SP-CPM-04-13 Date of Issue © 18 Nov 2021 -

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Jirasak Pumbut Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




.ély METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Certificate Number : SPR21110288-6 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Mass Flow Calibrator AFC-COMPLETE-10 12532 AD2107-244-0001| 24 Jul 2022

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

MIT - Miracle International Technology Co.,Ltd.

SP-FM-04-15rev.0
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: Y METROLOGY SYSTEM { THAILAND ) (

Result of Calibration

20.L,LTD. °

Ny,
SN,

=y
M ANSI National Accreditation Board

e~ &
,{//_—\\\: A7CCREDITED

oW CALIBRATION AND
Lt DIMENSIONAL MEASUREMENT
CT—

Certificate No. : SPR21110288-6 Page : 3 of 3

Range : 0 to 5000 mL/Min Resolution : 0.1 mL/Min

Function :  Air Flow Measurement Unit : mL/Min

Calibration uucC Standard Uuc K Factor Uncertainty

Point Reading Reading Error Value (+)
1000.0 1000.0 999.85 0.15 0.9999 58
2000.0 2000.0 2000.2 -0.2 1.0001 58
3000.0 3000.0 2999.4 0.6 0.9998 58
4000.0 4000.0 3999.5 05 0.9999 58
5000.0 5000.0 4999.3 QL7 0.9999 58
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertaihty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95 %

- End of Certificate —

SP-FM-04-15 Rev.0
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Equipment : SO, Analyzer
Serial No. : 2712, 3569

Reference Standard

Certification Date: October 29, 2019
Component: SO2:55.62 ppm, NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-API/T100
Date of Calibrate : August 30, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
NoO Value
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 -0.1 0 -0.1 398.9 400 -1.1
3569 0.2 0 0.2 400.2 400 0.2
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)\(ﬁ)aﬁﬁged Drift
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 0 0 0 400 400 0
3569 0 0 0 400 400 0

TunuiiealfiRn1sinaiudausnin 1g Aeutauau

1 <) p
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WA Ua AawSauauyl  Blue Consultant Limited Partnership
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weslJianmsiienziiensuluayyiaasiui 14 fFamiau 2563

CALIBRATION REPORT

Brand/Model:Teledyne-API/T200, Thermo/42C
Date of Calibrate : August 30, 2022

Equipment : NOx Analyzer
Serial No. : 3205, 17C-68152-359

Reference Standard Cylinder No.: EB0128767
Certification Date: October 29, 2019 Expiry Date: October 29, 2027
Component: SO2:55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 3.9/1.4/5.3 0/0/0 3.9/1.4/5.3 398.2/3.2/401.4 400/0/400 -1.8/3.2/1.4
17C-68152-359 4.5/1.2/5.7 0/0/0 4.5/1.2/5.7 404.0/3.9/407.9 400/0/400 4.0/3.9/7.9
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
17C-68152-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
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Certificate Number : SPR22030278-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number 1122022

ID. Number - N/A

Environmental Conditions

Ambient Temperature » 23°C T 3°Q Received Date : 17 Mar 2022
Relative Humidity © 50% T 15 % Calibration Date 21 Mar 2022
Location of Calibration : In-Lab Recommend Due Date : 21 Mar 2023
Calibration Procedure . SP-CPE-04-01 Date of Issue . 22 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by Q»-/

L
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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’ Calibration Report
Certificate Number :  SPR22030278-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Ol Result of Calibration
Certificate No. :  SPR22030278-2 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0




Q‘Y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

s\,
\\\_///
\_/

/
M ANSI National Accreditation Board

T ACCREDITED

//\\
//\\ . (50/IEC 7025 R
m

CALIBRATION AND
DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number : SPR22020414-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number © S-08562

ID. Number - N/A

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date : 23 Feb 2022
Relative Humidity : 50% T 15 % Calibration Date . 24 Feb 2022
Location of Calibration . In-Lab Recommend Due Date : 24 Feb 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 25 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




Calibration Report

Certificate Number : SPR22020414-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration
Certificate No. :  SPR22020414-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setiing Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. : 22Vv027
Reference No. : CBLUE01V004

Received Date 08 March 2022

Calibrated Date : 15 March 2022
Page 1 of §

Client : Waudunie ug noudauaun

Address : 327751 auulszagia VI N)IRT VANIAT NTANHHINAS 10140

Equipment - VIBRATION METER
Manufacture /Brand : INSTANTEL
Model : Micromate

Serial No./ ID No. : UMS171

B orinty Soghp

( Mr. Bamrung Sangthian )

Authorised Signatory
tssue Date ...[b./ Hlotly 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate
may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department,
FM-02/QP-MCC-09 Rev.3
e-mail : MCC(@egat.co.th



Metrology and Calibration Department

Electrical Maintenance Division

% % & Electricity Generating Authority of Thailand
Poaions”
Continued of Calibration Report Certificate Number. 22V027 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 +2 ) °C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement is traceable to the International System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 3 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s,, = mm/s,
*20 10.00 10.21 0.15
*30 10.00 10.19 0.15
40 10.00 10.18 0.15
80 10.00 10.12 0.15

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

Tranducer Part : ENSL 16117

Condition : Installation by vertical direction



Metrology and Calibration Department

Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION [STANDARD SETTING]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s; £ mm/s,
*20 10.00 10.22 0.15
*30 10.00 10.07 0.15
40 10.00 10.01 0.15
80 10.00 9.90 0.14

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

Tranducer Part : ENSL 16117

Condition : Installation by Transverse direction



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 5 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Longitude

Frequency (Hz) mm/s; mm/s +mm/s,
*20 10.00 10.19 0.15
*30 10.00 10.06 0.15
40 10.00 10.04 0.15
80 10.00 9.99 0.14

* Calibration maked "Not TISI Accredited’

Tranducer Part : ENSL 16117

Condition : Installation by Longitude direction

* End Certificate of Calibration *

"in this Certificate have been included for completeness.
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Electrical Maintenance Division
Electricity Generating Authority of Thailand
NSC-TISI-TIS 17025

81 Moo 11 Bangkruai - Sainoi Rd., Sainoi, Nonthaburi 11150 Tel. (662) 436-8789 Ext. 6155 CALIBRATION 0318
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. 22V022

Reference No. : CBLUEO01V008

Received Date 08 March 2022

Calibrated Date : 16 March 2022
Page 1 of §

Client : Weifudiunia ug nendauaun

Address 2 32/751 oSz ia 1YINING AR NTANHIINAS 10140

Equipment :  VIBRATION METER

Manufacture /Brand : INSTANTEL

Model : Micromate

Serial No./ ID No. : UMSSS2

( Mr. Bamrung Sangthian )

Authorised Signatory
Issue Date .. /Ylvel, 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council
of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate

may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department.

FM-02/QP-MCC-09 Rev.3

¢e-mail : MCC@egat.co.th



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22v022 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 + 2 ) c'C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method 1s

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement 1s traceable to the International System of Umit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



Metrology and Calibration Department
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Continued of Calibration Report Certificate Number. 22V022

Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING| UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.39 0.15
*30 10.00 10.26 0.15
40 10.00 10.20 0.15
80 10.00 10.11 0.15

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

Tranducer Part : ENSL 16119

Condition : [nstallation by vertical direction



Metrology and Calibration Department

Electrical Maintenance Division
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Continued of Calibration Report Certificate Number. 22V022 Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING|]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.3] 0.15
*30 10.00 10.10 0.15
40 10.00 10.03 0.15
80 10.00 9.94 0.14

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

Tranducer Part : ENSL 16119

Condition : Installation by Transverse direction



AU-\ Metrology and Calibration Department
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Continued of Calibration Report Certificate Number. 22V022 Page 5 of 5

INSTRUMENT VALUE

DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY

Longitude
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.36 0.15
*30 10.00 10.17 0.15
40 10.00 10.10 0.15
80 10.00 10.00 0.14

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness,

Tranducer Part: ENSL 16119

Condition : Insiallation by Longitude direction

* End Certificate of Calibration *
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue

Sampler: TSP#15

Recorder: Kimhan P.

Date: 23/08/2022
Test: Supackak §.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa) 1008.0 Corrected Pressure (mm Hg) 756.1
Temperature (deg C): 32.0 Temperature (deg K): 305.0
Seascnal SL Press. (hPa) 1013.0 Corrected Seascnal (mm Hg) 759.8
Seasonal Temp. (deg C) 30.0 Seasonal Temp. (deg K) 303.0
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 1.26614
Model : Ostd Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
CALIBRATIONS
Plate or H20 Qstd I e LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
i 10.40 223528 50.0 49.29 Slope = 20.0276
2 5.40 2.404 46.0 45.35 Intercept = -2.4227
3 7.40 2.135 40.0 39.44 Corr. coeff.= 0.9961
4 4.80 1.723 32.0 21. 55
L: 3.00 1365 26.0 25x 63 # of Observations: 5
Range of Chart 20
at 1.1 - 1.7 m3/min. 32

400

w
=]
=4

Chart Recorder

o
b1
P

000 0.50 100 150 200 250

300
m3/min.

Calibrated by : —— oY

Approved by

Kimhan Paepipat
23/08/2022

Nidda Anansuwanchai

23/08/2022
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue

Sampler: TSP#236

Recorder: Kimhan P.

Date: 23/08/2022
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg) 756.1
Temperature (deg C): 32.0 Temperature (deg K) 305.0
Seasonal SL Press. (hPa) 1013.0 Corrected Seasonal (mm Hg) 759.8
Seasonal Temp. (deg C) 0.0 Seasonal Temp. {(deg K) 303.0
CALIBRATION ORIFICE
Make: Tisch Qstd Slope: 1.26614
Model: Qstd Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
CALIBRATIONS
Plate or H20 Qstd I L@ LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1l 12.00 2.714 50.0 49.29 Slope = 18.3489
2 10.00 2.47¢ 44 .0 43 .38 Intercept = -1.6634
3 7.60 2.163 38.0 37.46 Corr. coeff.= 0.9966
4 5.00 1.758 30.0 29.58
5 2.00 1.118 20.0 19.72 # of Cbservations: 5
Range of Chart 19
at 1.1 - 1.7 m3/min. 29

600

S00

400

Chart Recorder
w
8
=]

s
-]
o

3.00
m3/min.

Calibrated by

Approved by

Kimhan Paepipat
23/08/2022
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Nidda Anansuwanch
23/08/2022
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

Site: Blue
Sampler: PM#1
Recorder Kimhan P.

SITE
Date: 23/08/2022
Test: Supackak S.
Approval: Nidda A.

CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg) 756.1
Temperature (deg C): 320 Temperature (deg K) 305.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg): 759.8
Seasonal Temp. (deg C): 30.0 Seasonal Temp. (deg K) 303.0
CALIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model : Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IC LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 10.00 1.185 48.0 30.49 Slope (m)= 18.7506
2 8.00 1.062 44 .0 27.95 Intercept (b)= 8.1367
3 6.40 0.937 40.0 25.41 Corr. coeff.(r)= 0.9975
4 4,00 0.760 36.0 22.87 SFR = 1.143
5 260 0.593 30.0 12.05 SSP = 46 .56
# of Observations: 5
Range of Chart 44
= at SFR +10% 49

300

200

Chart Recorder
o
o

100

125
m3/min.

Calibrated by :

Kimhan Paepipat
23/08/2022
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Approved by

Nidda Anansuwanchai
23/08/2022
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Tel: 02-8736045-6 Email:Blueblueconsult@yahoo.com

TSP High Volume Sampler Calibration

SITE
Site: Blue Date: 23/08/2022
Sampler: PM#3 Test: Supackak 8.
Recorder Kimhan P. Approval: Nidda A.
CONDITIONS
Sea Level Pressure (hPa): 1008.0 Corrected Pressure (mm Hg): 756.1
Temperature (deg C): 32.0 Temperature (deg K): 205.0
Seasonal SL Press. (hPa): 1013.0 Corrected Seasonal (mm Hg) : 759.8
Seasonal Temp. (deg C): 30.0 Seasconal Temp. (deg K): 303.0
CALTIBRATION ORIFICE
Make: Tisch Slope: 1.26614
Model : Intercept: -0.02116
Serial#: 1635 Date Certified: 1 Aug 22
TEST
Plate or H20 Qa I IG LINEAR
Test # (in) (m3/min) (chart) (corrected) REGRESSION
1 12.40 1.185 54.0 34.30 Slope (m)= 23.8113
2 9.80 1.062 48.0 30.49 Intercept (b)= 5.5770
3 7.60 0.937 44 .0 27.95 Corr. coeff. (r)= 0.9943
4 4.80 0.760 36.0 22.87 SFR = 1.143
5 3.00 0.593 32.0 20.32 SSP = 51.64
# of Observations: 5
Range of Chart 48
at SFR +10% 55
400
350
300 C
250 Calibrated by :
5 Kimhan Paepipat
S0 23/08/2022
t
5150 1 t t | /_\ - //
= T e
i ‘ ' ' Approved by : %W»~ —— 7 —
Nidda Anansuwanchai
e ' ‘ ' : 23/08/2022
0.0
000 025 050 075 1.00 1.28
m3/min.




Website: www.MAEnvironmental.co.th

Monitoring and accessory environmental
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Tel: 02-0022213  Email: MAE@MAEnvironmental.co.th

follow us: www.facchbook.com/MAE Natural couple industry

————

Verification Test Report

& PM

Calibrated Date:
Site :
Equipment:
Manufacturer:
Model:

Serial :
Environment:

Reference Standard:

[l Onsite UTM:

1 September 2022
vihatuinageTasens
Sound Level Meter

ACO

6236

8562

Temperature 252 “C

Sound Calibrator Class 1 Model CEL-284/2

Serial No. 4/06920836
Date of Calibration : Nov. 18, 2021

Humidity 52.9 %RH

Report No.:
JM-650108-1/12 -SLM 04

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)
113.75 113.60 -0.15 113.80
(I Voo
Rl

Calibrated By:

Date:

Approve By:

Date:

Monitoring and accessary environmental

( Chuchat Sankhot )
1 September 2022

LG

(PHoowanart Tumthong)
1 September 2022

Rev.00/ Iss date 26/09/2019
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Verification Test Report

Report No.:
JM-650108-1/12 -SLM 03
PM [J Onsite UTM:

Calibrated Date: 1 September 2022
Site : VAU TsonsuainsuTEgs Ussandu

Equipment: Sound Level Meter

Manufacturer: ACO

Model: 6236
Serial : 2022
Environment: Temperature 252 °C  Humidity 52.9 %RH

Reference Standard: go,nqg calibrator Class 1 Model CEL-284/2

Serial No. 4/06920836
Date of Calibration : Nov. 18, 2021

Result of Test
Reference Standard Instrument reading Error Adjust
(dB) (dB) (dB) (dB)

113.75 113.80 0.05 113.80

= Y
(v~
Calibrated By: N

( Chuchat Sankhot )
Date: 1 September 2022

Approve By: CQé/ @

(Phoowanart Tumthong)
Date: 1 September 2022

Monitoring and accessory environmental Rev.00 / Iss date 26/09/2019



METROLOGY SYSTEM { THAILAND ) CO.,LTD. °

Certificate of Calibration

Certificate Number . SPR21110288-4 Page: 1 of 3

Customer © MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 8, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name © Sound Level Calibrator
Manufacturer : IGEL

Model . CEL-284/2

Serial Number : 4/06920836

ID. Number - N/A

Environmental Conditions

Ambient Temperature L agetE deg Received Date © 16 Nov 2021
Relative Humidity ©50% T 15 9% Calibration Date . 18 Nov 2021
Location of Calibration © In-Lab Recommend Due Date © 18 Nov 2022
Calibration Procedure . In-House Method Date of Issue © 19 Nov 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




@3@9 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Calibration Report

Certificate Number : SPR21110288-4 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Recsiver 8902A 2950A02471 EF-0001-21 08 Jan 2022
AUDIC Analyzer 89038 3011A08975 EL04965/21 19 Feb 2022

Traceability

This certification is traceable to the Internaticnal System of Unit maintained at :
NIMT - The National Institute of Metrology, Thailand.

PCAL - Prafessional Calibration & Services Co.,Ltd

SP-FM-04-15rev.0




€ METROLOGY SYSTEM ( THAILAND ) COL,LTD.

e
i Result of Calibration

Certificate No. : SPR21110288-4 Page : 3 0of 3

Function :  Sound Level

UUC Setting Standard Reading Error Uncertainty
( +£dB) (dB) (dB) ( +dB)
114 113.75 0.25 1.5

Note:
The result of calibration was found accurate as show on date and piace of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty cf 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%.
- End of Certificate -

SP-FM-04-15 REV.O
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Certificate of Calibration

Certificate Number : SPR21110288-6 Page: 1 of 3

Customer - MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name : Primary Flow Meter
Manufacturer : BIOS

Model . DCL-ML

Serial Number . 5374

ID. Number - N/A

Environmental Conditions

Ambient Temperature : 23°c Y 2 Received Date 16 Nov 2021
Relative Humidity : 50% T 15% Calibration Date © 17 Nov 2021
Location of Calibration © In-Lab Recommend Due Date © 17 Nov 2022
Calibration Procedure : SP-CPM-04-13 Date of Issue © 18 Nov 2021

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or eguivalent, National metrclogy institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Jirasak Pumbut Approved by

Calibration Officer { Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




Calibration Report

Certificate Number : SPR21110288-86 Page :2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
[
' Mass Flow Caliprator AFC-COMPLETE-10 12632 AD2107-244-0001| 24 Jul 2022
Traceability

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

MIT - Miracle International Technology Co. Ltd.

SP-FM-04-15 rev.0
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Certificate No. : SPR21110288-¢ Page : 3 of 3

Range : 0 to 5000 mL/Min Resolution : 0.1 mL/Min

Function :  Air Flow Measurement Unit © mL/Min

Calibration uuc Standard Juc K Factor Uncertainty

Point Reading Reading Error Value (£)
1000.0 1000.0 §99.85 0.15 0.9998 58
2000.0 2000.0 2000.2 =0.2 1.0001 58
3000.0 3000.0 2999.4 0.6 0.9998 58
4000.0 4000.0 3999.5 0.5 0.9599¢9 58
5000.0 5000.0 4999.3 0.7 0.9999 58

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by muitiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 85 %
- End of Certificate -

SP-FM-04-15 Rev.0
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Equipment : SO, Analyzer
Serial No. : 2712, 3569

Reference Standard

Certification Date: October 29, 2019
Component: SO2:55.62 ppm , NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-API/T100
Date of Calibrate : August 30, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust )

Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)iﬁj;ﬁged Drift
No.
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 -0.1 0 -01 - 398.9 400 -11
3569 02 0 0.2 400.2 400 0.2
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value |  Drift | Reading Value |  FPected Drift
Ne. (ppb) (Ppb) (Ppb) (PPb) (ppb) (ppb)
2712 0 0 0 400 400 B
3569 0 0 0 400 400 0
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Equipment : NOx Analyzer
Serial No. : 3205, 17C-68152-359

Reference Standard
Certification Date: October 29, 2019

Component: SO2: 55.62 ppm , NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-AP1/T200, Thermo/42C
Date of Calibrate : August 30, 2022

Cylinder No.: EB0128767
Expiry Date: October 29, 2027

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expecied Drift
Value
No. (PPb) (PpPDb) (PRb) (PPD) (ppb) (ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx
3205 3.9/1.4/5.3 0/0/0 - 3.9M1.4/5.3 398.2/3.2/401.4 | 400/0/400 -1.8/3.2/1.4
17C-68152-359 4.5/1.2/5.7 0/0/0 4.5M1.2/5.7 404.0/3.9/407.9 400/0/400 4.0/3.9/7.9
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value Drift Reading Value Ew;a;ed Drift
No. (ppb) (ppb) ~ (ppb) (PPb) (ppb) (PPb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
5208 nen 000 . o0B | 400/0/400 200 0400 g
17C-68152-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
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DIMENSIONAL MEASUREMENT

Certificate of Calibration

Certificate Number . SPR22030278-2 Page : 1 of 3

Customer © MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer . ACO

Model © 6236

Serial Number L 122022

ID. Number ©ON/A

Environmental Conditions

Ambient Temperature r 28°CT 3°C Received Date : 17 Mar 2022
Relative Humidity © B0 % T 15 % Calibration Date © 21 Mar 2022
Location of Calibration © In-Lab Recommend Due Date © 21 Mar 2023
Calibration Procedure : SP-CPE-04-01 Date of Issue © 22 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by : Qn»/

=
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0



@’9 METROLOGY SYSTEM ( THAILAND ) (‘().,L’l‘l)

Calibration Report

Certificate Number . SPR22030278-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Certificate No. :  SPR22030278-2 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUG Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.8 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.1 94 .1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select 7 Unit : dB
Standard UUC Reading Ercor Uncertainty
Setting Fast Slow Fast Slow (£)
94 G842 g4.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately §5%.
— End of Certificate -

SP-FM-04-15 REV.0
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Certificate of Calibration

Certificate Number

Customer

© SPR22020414-2

SYSTEM ( THAILAND ) CO.,LTD.

i
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ITED
Aof o CALIBRATION AND
g DIMENSIONAL MEASUREMENT
Ad - 50

Page: 1 of 3

: MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,

Bangkok 10160

Equipment Name
Manufacturer
Model

Serial Number

ID. Number

Environmental Conditions

Ambient Temperature
Relative Humidity

Location of Calibration

Calibration Procedure

Method of Calibration

Sound Level Meter

ACO
6236
5-08562

N/A

et 305
50% T15%
In-Lab

SP-CPE-04-01

Received Date
Calibration Date

Recommend Due Date

Date of Issue

23 Fep 2022
24 Fep 2022
24 Feb 2023

25 Feb 2022

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025;2017 in accordance with reference procedure. Standards used to perform

this callbration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,

caonsensus standards. The result reported herein apply only to the calibration of the item described above as

received.Our decision rule is to contact the customer if the item pass and fail calibration when the results

include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed wilhin manufacture's specifications.The calibration certificate shall nat be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by :

Mr.Chumpon Dokpikul

Calibration Officer

Approved by

(op—

( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




@’9 METROLOGY SYSTEM ( THAILAND ) 3 ). ,L’l‘l)
Calibration Report
Certificate Number : SPR22020414-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator 5C-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration %"
Certificate No. :  SPR22020414-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Uncertainty
Setting Fast Slow Fast Slow * (%)
94 94.2 94.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Select  Z Unit : dB
Standard UUC Reading Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the

- End of Certificate -

This Certificate is not certified for any commercial transaction.

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

SP-FM-04-15 REV.0




S /7 Metrology and ¢ alibration '‘epartment o\,
SN
nw e " . WL 88 T— Z
~  Electrical  Maintenance Division m
., Electricity Generating Authority of Thailand ™/}
Y, & NSC-TISI-TIS 17026
’u..h,me W 81 Moo 11 Bangkruai - Sainoi Rd., Sainei, Nonthaburi 11150 Tel, (662) 436-8789 Ext. 6155 CALIBRATION 0318
| ! - A B A S ¥ I. b 4 ‘ .\
Issued by :  Vibration Laboratory Certificate No. @ 22v027
Reference No. : CBLUEOIVO004
Received Date  : 08 March 2022
Calibrated Date : 15 March 2022
Page 1 of §
Client D WRRHAINING VY noudanaun
Address D 32751 oSz ghn 1VI9Ing IAING ATINHENINNG 10140
Equipment : VIBRATION METER
Manufacture /Brand  :  INSTANTLEL
Model : Micromate
Serial No./ ID No. : UMSITI

( Mr. Bamrung  Sangthian )

Authorised Signalory

Isstic Date ... 8 10 S e e

This certificate is assucd in accordance with the conditions of accreditation granted by The National Accreditation Council
of Thailand which has assessed the measurement capability of the laboratory and its traccability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory, This certificate
may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department,

FM-02/QP-MCC-09 Rev .3

c-mail : MCClaegat.co.th



Metrology and Calibration Department
Electrical Maintenance Division

", & & Electricity Generating Authority of Thailand
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Continued of Calibration Report Certificate Number. 22V027 Page 2 of 5

Standard Used

I'he table below 1s described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Condinoning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /88406A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

" ~ . - - 0 . T
The Calibration was performed in an environment of ( 23 = 2) € and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301 by companison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty.
that was calculated n accordance with the method in M3003.  using coverage factor & =2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement is traceable to the International System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



& / Metrology and Calibration Department
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Continued of Calibration Report Certificate Number. 22V027 Page 3ol 5

INSTRUMENT VALUE

DESCRIPTION STANDARD SETTING UUC READING UNCERTAINTY

Vertical

Frequency (Hz) min/s, mm/s, +mm/s
* 20 10.00 10.21 0.15
*30 10.00 10.19 0.15
40 10.00 10.18 0.15
80 10.00 10.12 0.15

* Calibration maked "Not TISI Aceredited” in this Certificate have been included for completeness.

Tranducer Part : ENSL 16117

Condition = Installation by vertical direction



_ Metrology and Calibration Department
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Continued of Calibration Repon Certificate Number 22Vv027 Yage 4 of S

INSTRUMENT VALUE
DESCRIPTION  JSTANDARD SETTING!  ULC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s mm/s = mm/s,
*20 10.00 10.22 0.15
*30 10.00 10.07 0.15
40 10.00 10.01 0.15
80 10.00 9.90 0.14

* Calibration maked "Not TIS1 Accredited” in this Certificate have been included for completeness,
Tranducer Part : ENSL 16117

Condition = Installation by Transverse direction
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Continued of Calibration Report

Certificate Number. 22V027

Lo Metrology and Calibration Department
w
Electrical Maintenance Division

& Electricity Generating Authority of Thziland

Page 5 of' 5

DESCRIPTION

INSTRUMENT VALUE

STANDARD SETTING UUC READING

UNCERTAINTY

Longitude
Frequency (Hz)
*20
*30
40

80

mm/s, mm/s
10.00 10.19
10.00 10.06
10.00 10.04
10.00 9.99

= mm/s
0.15
0.15
0.15

0.14

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completencess.

Tranducer Part - ENSL 16117

Condition : Installation by Longitude direction

* End Certificate of Calibration *



v Metrology and © alibration ‘Jepartment 'y,
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81 Moo 11 Bangkruai - Sainoi Rd.. Sainoi, Nonthaburi 11150 Tel, (662) 436-8789 Ext. 6155 CALIBRATION 0318

Issued by :  Vibration Laboratory Certificate No. : 22V022
Reference No. : CBLUEOIVOOS
Received Date ¢ 08 March 2022
Calibrated Date : 16 March 2022
Page 1 of 5

Client ¢ e I0Ra vy Aoudanm I
Address D 32750 nuunls=n i VI DJIN AN NI AINIINIENG 10140
Equipment ¢ VIBRATIONMETER

Manufacture /Brand  :  INSTANTLL
Model : Micromaie

Serial No./ 1D No. t UNIBRS2

( Mr. Bamrung Sangthian )
Authorised Signatory

Issue Date ..\ /Yol 2022

This certificate s issued in accordance with the conditions of accreditation granted by The National Accreditation Council
of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and 1o the units of measurement realised at the corresponding national standards laboratory. This certificate
may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department.

FM-02/QP-MCC-09 Rev. 2

¢-mail : MCCraegat.co.th
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Continued of Calibration Report Certificate Number. 22v022 Page 2 o' §

Standard Used

I'he table below s described the calibrator through the International System ol Unit,

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 I8 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 + 2 ) “C and (50 + 10) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by companson with standard accelerometer. The calibration method 1s

based on WI-MCC-E-301 by comparnison with reference aceelerometer standard |

Measurement Results
The measurement results, labeled n the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertamnty are labeled on the following pages Completed the expaned uncertainty.
that was calculated 1n accordance with the method in M3003.  using coverage factor £ =2 . The value of

the measured lies within the assigned ranges of valucs of confidence level of approximately 95%.

Traceability :
The measurement s traceable to the International System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department




Metrology and Calibration Department

7 Electrical Maintenance Division
T N Electricity Generating Authority of Thailand
Do 4
Conunued of Calibration Report Certificate Number 22V022 Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION  JSTANDARD SETTING UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s = mm/s,
*20 10.00 10.39 0.15
30 10.00 10.26 0.15
40 10.00 10.20 0.15
80 10.00 10.11] 0.15

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness
Tranducer Part: ENSL 16119

Condition = Installation by vertical direction




/ Metrology and Calibration Department
i

) n‘ “
7 Electrical Maintenance Division
% Ny Electricity Generating Authority of Thailand
J""“Jﬂ:‘l\:’\“"‘ :
Continued of Calibration Report Certificate Number, 22V022 Page 4 of 5

INSTRUMENT VALUE

DESCRIPTION STANDARD SETTING HUC READING UNCERTAINTY

Transverse

Frequency (Hz) mm/s, mrm/s, = mm/s,
*20 10.00 10.31 0.15
*30 H0.00 10.10 0.15
40 10.00 10.03 0.15
80 10.00 9.94 0.14

* Calibration maked "Not TISI Aceredited” m this Cenificate have been included for completeness
Tranducer Part © ENSL 16119

Condition : Installation by Transverse direction
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Continued of Calibration Report

Metroiogy and Calibration Departmeni

Electrical Maintenance Division

Certificate Number.

22V022

Electricity Generating Authority of Thailand

Page 5 of 5

DESCRIPTION

INSTRUMENT VALUE

STANDARD SETTING

LUUC READING

UNCERTAINTY

Longitude

Frequency

(Hz)

mm/s
10.00
10.00
10.00

10.00

mmlsp
10.36

10.17

10.10

10.00

= mm/s
0.15
0.15
0.15

0.14

* Calibration maked "Not TIS] Accredited” in this Cenificate have been imeluded for completeness.

Tranducer Part :

Condition

ENSL 16119

Insiallation by Longitude direction

* End Certificate of Calibration *
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Environmental

TE-Wilbur Calibration Worksheet

145 South Miami Ave. Cleves, OH 45002 513.467.9000 sales@tisch-env.com

Date / Time: _ 1/02/22 10 :20

Calibrator Make/Model:

BGI Deltacal Due Date: 05/22

Serial Number: 299 Technician: NUT

S/N: 200042

AMBIENT TEMPERATURE (°C)

As Found Calibrator Reading As Left
37.0 352 352
FILTER TEMPERATURE (°C)
As Found Calibrator Reading As Left
345 36.8 36.9
BAROMETRIC PRESSURE (mmHg)
As Found Calibrator Reading As Left
751.6 752.3 752.2
FLOW CALIBRATION (Liters Per Minute)
As Found Calibrator Reading As Left
Slope: 0.931 1 15.02 14.85 15.03
Intercept: 1.294 2 15.93 15.87 15.84
4 18.91 19.00 18.34
Setpoint As Found
Calibration Verification: 16.67 16.67
LEAK CHECK RESULTS
Leak Check Start Pressure: 234.8 (inches of H,0)
Leak Check Fail Pressure: 184.8 (inches of H,0)
Leak Check End Pressure: 225.1 (inches of H,0)
Leak Check Pass / Fail Pass / Fail |:|
Technician: NUT Date: 1/02/2022
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vasliamsiienziienauluaugnaasiui 14 Faniay 2563

CALIBRATION REPORT
Instrument : BGI PQ200 Air Sampler Manufacturer : BGI Model : PQ200
Date of Calibrate : November 25, 2022

Calibrator : Volumetric Air Flow Calibrator Manufacturer : Mesa Labs
Model: DeltaCal DC1 Serial No. : 170517
Environment : Temperature 32.1°C Humidity 36%RH Barometric Pressure 757 mmHg

Calibration Report

Standard Setting Instrument Reading
No. Serial No. Inspection Result
(LPM) (LPM)
2 71011 16.67 16.70 Pass

TunaviesdJURnsvinesiugauanin ug Aeydaunii

(WNEMHAAT aTiusigaste)
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119.0-2873-6045-6 I1n3817 0-2873-6046
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Equipment : SOz Analyzer
Serial No. : 233, 430

Reference Standard

Certification Date: October 29, 2019
Component: SO2: 55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: API/100A, Teledyne-API/T100
Date of Calibrate : November 25, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust )

Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)g)elcted Drift
No. alue
(ppPb) (ppb) (ppPb) (ppb) (ppb) (ppb)
233 0.2 0 0.2 401.0 400 1.0
430 0.3 0 0.3 400.6 400 0.6
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)\(/paelsteed Drift
No. (ppb) (Ppb) (ppb) (ppb) (Ppb) (ppb)
233 0 0 0 400 400 0
430 0 0 0 400 400 0

TunuviesdURn svineviudaudnin ug Asudaunwsi
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Equipment : SO, Analyzer
Serial No. : 2712, 3569

Reference Standard

Certification Date: October 29, 2019
Component: SO2:55.62 ppm, NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-API/T100
Date of Calibrate : August 30, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
NoO Value
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 -0.1 0 -0.1 398.9 400 -1.1
3569 0.2 0 0.2 400.2 400 0.2
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)\(ﬁ)aﬁﬁged Drift
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 0 0 0 400 400 0
3569 0 0 0 400 400 0

TunuiiealfiRn1sinaiudausnin 1g Aeutauau
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WA Ua AawSauauyl  Blue Consultant Limited Partnership
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CALIBRATION REPORT

Brand/Model:Teledyne-API/T200, Thermo/42C
Date of Calibrate : August 30, 2022

Equipment : NOx Analyzer
Serial No. : 3205, 17C-68152-359

Reference Standard Cylinder No.: EB0128767
Certification Date: October 29, 2019 Expiry Date: October 29, 2027
Component: SO2:55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 3.9/1.4/5.3 0/0/0 3.9/1.4/5.3 398.2/3.2/401.4 400/0/400 -1.8/3.2/1.4
17C-68152-359 4.5/1.2/5.7 0/0/0 4.5/1.2/5.7 404.0/3.9/407.9 400/0/400 4.0/3.9/7.9
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
17C-68152-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
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) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR22060406-1 Page : 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Sound Calibrator
Manufacturer . Tenmars

Model : TM-100

Serial Number © 190301467

ID. Number © N/A

Environmental Conditions

Ambient Temperature W ke e R e Received Date T 24 Jun 2022
Relative Humidity : 50% T15% Calibration Date : 09 Jul 2022
Location of Calibration : In-Lab Recommend Due Date : 09 Jul 2023
Calibration Procedure . In-House Method Date of Issue © 10 Jul 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




é‘y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

E*:g“*“lil
Certificate Number : SPR22060406-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0005-22 01 Feb 2023
AUDIO Analyzer 8903B 3011A09975 EL05615/22 22 Feb 2023
Traceability

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

NIMT - The National Institute of Metrology, Thailand.
PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0




7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
I

240
Sl Result of Calibration

Certificate No. : SPR22060406-1 Page : 3 0of 3

Function :  Sound Level

UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
94 94.04 -0.04 1.5
114 113.95 0.05 1.5

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.
- End of Certificate —

SP-FM-04-15 REV.0
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Certificate Number : SPR22030278-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number 1122022

ID. Number - N/A

Environmental Conditions

Ambient Temperature » 23°C T 3°Q Received Date : 17 Mar 2022
Relative Humidity © 50% T 15 % Calibration Date 21 Mar 2022
Location of Calibration : In-Lab Recommend Due Date : 21 Mar 2023
Calibration Procedure . SP-CPE-04-01 Date of Issue . 22 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by Q»-/

L
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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’ Calibration Report
Certificate Number :  SPR22030278-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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€/ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Ol Result of Calibration
Certificate No. :  SPR22030278-2 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0
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DIMENSIONAL MEASUREMENT
ACT - 2050

Certificate of Calibration

Certificate Number : SPR22020414-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number © S-08562

ID. Number - N/A

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date : 23 Feb 2022
Relative Humidity : 50% T 15 % Calibration Date . 24 Feb 2022
Location of Calibration . In-Lab Recommend Due Date : 24 Feb 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 25 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




Calibration Report

Certificate Number : SPR22020414-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Result of Calibration
Certificate No. :  SPR22020414-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setiing Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. : 22Vv027
Reference No. : CBLUE01V004

Received Date 08 March 2022

Calibrated Date : 15 March 2022
Page 1 of §

Client : Waudunie ug noudauaun

Address : 327751 auulszagia VI N)IRT VANIAT NTANHHINAS 10140

Equipment - VIBRATION METER
Manufacture /Brand : INSTANTEL
Model : Micromate

Serial No./ ID No. : UMS171

B orinty Soghp

( Mr. Bamrung Sangthian )

Authorised Signatory
tssue Date ...[b./ Hlotly 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate
may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department,
FM-02/QP-MCC-09 Rev.3
e-mail : MCC(@egat.co.th



Metrology and Calibration Department

Electrical Maintenance Division

% % & Electricity Generating Authority of Thailand
Poaions”
Continued of Calibration Report Certificate Number. 22V027 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 +2 ) °C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement is traceable to the International System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 3 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s,, = mm/s,
*20 10.00 10.21 0.15
*30 10.00 10.19 0.15
40 10.00 10.18 0.15
80 10.00 10.12 0.15

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

Tranducer Part : ENSL 16117

Condition : Installation by vertical direction



Metrology and Calibration Department

Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION [STANDARD SETTING]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s; £ mm/s,
*20 10.00 10.22 0.15
*30 10.00 10.07 0.15
40 10.00 10.01 0.15
80 10.00 9.90 0.14

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

Tranducer Part : ENSL 16117

Condition : Installation by Transverse direction



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 5 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Longitude

Frequency (Hz) mm/s; mm/s +mm/s,
*20 10.00 10.19 0.15
*30 10.00 10.06 0.15
40 10.00 10.04 0.15
80 10.00 9.99 0.14

* Calibration maked "Not TISI Accredited’

Tranducer Part : ENSL 16117

Condition : Installation by Longitude direction

* End Certificate of Calibration *

"in this Certificate have been included for completeness.
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. 22V022

Reference No. : CBLUEO01V008

Received Date 08 March 2022

Calibrated Date : 16 March 2022
Page 1 of §

Client : Weifudiunia ug nendauaun

Address 2 32/751 oSz ia 1YINING AR NTANHIINAS 10140

Equipment :  VIBRATION METER

Manufacture /Brand : INSTANTEL

Model : Micromate

Serial No./ ID No. : UMSSS2

( Mr. Bamrung Sangthian )

Authorised Signatory
Issue Date .. /Ylvel, 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council
of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate

may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department.

FM-02/QP-MCC-09 Rev.3

¢e-mail : MCC@egat.co.th



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22v022 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 + 2 ) c'C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method 1s

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement 1s traceable to the International System of Umit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



Metrology and Calibration Department

}u ba
}f K Electrical Maintenance Division
I.-(_. = - - - - -
%, % & Electricity Generating Authority of Thailand
”’(«aiﬂnal‘w'\
Continued of Calibration Report Certificate Number. 22V022

Page 3 of 5

INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING| UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.39 0.15
*30 10.00 10.26 0.15
40 10.00 10.20 0.15
80 10.00 10.11 0.15

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

Tranducer Part : ENSL 16119

Condition : [nstallation by vertical direction



Metrology and Calibration Department

Electrical Maintenance Division
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%, % & Electricity Generating Authority of Thailand
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Continued of Calibration Report Certificate Number. 22V022 Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING|]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.3] 0.15
*30 10.00 10.10 0.15
40 10.00 10.03 0.15
80 10.00 9.94 0.14

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

Tranducer Part : ENSL 16119

Condition : Installation by Transverse direction



AU-\ Metrology and Calibration Department

nba
i F Electrical Maintenance Division
4
"'f..ﬂ:c;‘;{:_ & Electricity Generating Authority of Thailand
afinudd®’
Continued of Calibration Report Certificate Number. 22V022 Page 5 of 5

INSTRUMENT VALUE

DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY

Longitude
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.36 0.15
*30 10.00 10.17 0.15
40 10.00 10.10 0.15
80 10.00 10.00 0.14

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness,

Tranducer Part: ENSL 16119

Condition : Insiallation by Longitude direction

* End Certificate of Calibration *
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Environmental

TE-Wilbur Calibration Worksheet

145 South Miami Ave. Cleves, OH 45002 513.467.9000 sales@tisch-env.com

Date / Time: _ 1/02/22 10 :20

Calibrator Make/Model:

BGI Deltacal Due Date: 05/22

Serial Number: 299 Technician: NUT

S/N: 200042

AMBIENT TEMPERATURE (°C)

As Found Calibrator Reading As Left
37.0 352 352
FILTER TEMPERATURE (°C)
As Found Calibrator Reading As Left
345 36.8 36.9
BAROMETRIC PRESSURE (mmHg)
As Found Calibrator Reading As Left
751.6 752.3 752.2
FLOW CALIBRATION (Liters Per Minute)
As Found Calibrator Reading As Left
Slope: 0.931 1 15.02 14.85 15.03
Intercept: 1.294 2 15.93 15.87 15.84
4 18.91 19.00 18.34
Setpoint As Found
Calibration Verification: 16.67 16.67
LEAK CHECK RESULTS
Leak Check Start Pressure: 234.8 (inches of H,0)
Leak Check Fail Pressure: 184.8 (inches of H,0)
Leak Check End Pressure: 225.1 (inches of H,0)
Leak Check Pass / Fail Pass / Fail |:|
Technician: NUT Date: 1/02/2022
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vasliamsiienziienauluaugnaasiui 14 Faniay 2563

CALIBRATION REPORT
Instrument : BGI PQ200 Air Sampler Manufacturer : BGI Model : PQ200
Date of Calibrate : November 25, 2022

Calibrator : Volumetric Air Flow Calibrator Manufacturer : Mesa Labs
Model: DeltaCal DC1 Serial No. : 170517
Environment : Temperature 32.1°C Humidity 36%RH Barometric Pressure 757 mmHg

Calibration Report

Standard Setting Instrument Reading
No. Serial No. Inspection Result
(LPM) (LPM)
2 71011 16.67 16.70 Pass

TunaviesdJURnsvinesiugauanin ug Aeydaunii

(WNEMHAAT aTiusigaste)
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Equipment : SOz Analyzer
Serial No. : 233, 430

Reference Standard

Certification Date: October 29, 2019
Component: SO2: 55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: API/100A, Teledyne-API/T100
Date of Calibrate : November 25, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust )

Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)g)elcted Drift
No. alue
(ppPb) (ppb) (ppPb) (ppb) (ppb) (ppb)
233 0.2 0 0.2 401.0 400 1.0
430 0.3 0 0.3 400.6 400 0.6
Calibration Check ( After adjust )
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)\(/paelsteed Drift
No. (ppb) (Ppb) (ppb) (ppb) (Ppb) (ppb)
233 0 0 0 400 400 0
430 0 0 0 400 400 0
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Equipment : SO, Analyzer
Serial No. : 2712, 3569

Reference Standard

Certification Date: October 29, 2019
Component: SO2:55.62 ppm, NO: 57.21 ppm , CO : 4,551 ppm

CALIBRATION REPORT

Brand/Model: Teledyne-API/T100
Date of Calibrate : August 30, 2022

Cylinder No.: EB0128767

Expiry Date: October 29, 2027

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
NoO Value
(ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 -0.1 0 -0.1 398.9 400 -1.1
3569 0.2 0 0.2 400.2 400 0.2
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value E)\(ﬁ)aﬁﬁged Drift
No. (ppb) (ppb) (ppb) (ppb) (ppb) (ppb)
2712 0 0 0 400 400 0
3569 0 0 0 400 400 0

TunuiiealfiRn1sinaiudausnin 1g Aeutauau
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CALIBRATION REPORT

Brand/Model:Teledyne-API/T200, Thermo/42C
Date of Calibrate : August 30, 2022

Equipment : NOx Analyzer
Serial No. : 3205, 17C-68152-359

Reference Standard Cylinder No.: EB0128767
Certification Date: October 29, 2019 Expiry Date: October 29, 2027
Component: SO2:55.62 ppm, NO: 57.21 ppm, CO : 4,551 ppm

Calibration Check ( Before adjust)

Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 3.9/1.4/5.3 0/0/0 3.9/1.4/5.3 398.2/3.2/401.4 400/0/400 -1.8/3.2/1.4
17C-68152-359 4.5/1.2/5.7 0/0/0 4.5/1.2/5.7 404.0/3.9/407.9 400/0/400 4.0/3.9/7.9
Calibration Check ( After adjust)
Zero Span
Serial Reading Value | Expected Value Drift Reading Value Expected Drift
Value
No. (Ppb) (Ppb) (ppb) (Ppb) (opb) (Ppb)
NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx NO/NO2/NOx | NO/NO2/NOx | NO/NO2/NOx
3205 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0
17C-68152-359 0/0/0 0/0/0 0/0/0 400/0/400 400/0/400 0/0/0

TunniiealfiRnasiniiudiuinin ug Aautawmu

C

)
Wam, Q)-v"tr-w)k Ara ig—

(WNatnn1 a1fusgaIte)

¥ o v a oa
ﬁ;lj‘ﬂﬁﬂ’]ﬁ‘ﬁ@\‘lﬂ{]‘]_lﬁm’]ﬁ‘




) METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

Certificate of Calibration

Certificate Number : SPR22060406-1 Page : 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Sound Calibrator
Manufacturer . Tenmars

Model : TM-100

Serial Number © 190301467

ID. Number © N/A

Environmental Conditions

Ambient Temperature W ke e R e Received Date T 24 Jun 2022
Relative Humidity : 50% T15% Calibration Date : 09 Jul 2022
Location of Calibration : In-Lab Recommend Due Date : 09 Jul 2023
Calibration Procedure . In-House Method Date of Issue © 10 Jul 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




é‘y METROLOGY SYSTEM ( THAILAND ) CO.,LTD.

E*:g“*“lil
Certificate Number : SPR22060406-1 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Measuring Receiver 8902A 2950A02471 EF-0005-22 01 Feb 2023
AUDIO Analyzer 8903B 3011A09975 EL05615/22 22 Feb 2023
Traceability

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

NIMT - The National Institute of Metrology, Thailand.
PCAL - Professional Calibration & Services Co.,Ltd

SP-FM-04-15 rev.0




7 METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
I

240
Sl Result of Calibration

Certificate No. : SPR22060406-1 Page : 3 0of 3

Function :  Sound Level

UUC Setting Standard Reading Error Uncertainty
(+dB) (dB) (dB) (+dB)
94 94.04 -0.04 1.5
114 113.95 0.05 1.5

Note:
The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.
- End of Certificate —

SP-FM-04-15 REV.0
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Certificate Number : SPR22030278-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name : Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number 1122022

ID. Number - N/A

Environmental Conditions

Ambient Temperature » 23°C T 3°Q Received Date : 17 Mar 2022
Relative Humidity © 50% T 15 % Calibration Date 21 Mar 2022
Location of Calibration : In-Lab Recommend Due Date : 21 Mar 2023
Calibration Procedure . SP-CPE-04-01 Date of Issue . 22 Mar 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr. Surasak Vakjan Approved by Q»-/

L
Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0
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’ Calibration Report
Certificate Number :  SPR22030278-2 Page : 2 of 3
Reference Standards
Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022

Traceability

This certification is traceable to the International System of Unit maintained at :
TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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€/ METROLOGY SYSTEM ( THAILAND ) CO.,LTD.
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Ol Result of Calibration
Certificate No. :  SPR22030278-2 Page : 3 of 3
Range : 94 to 114  dB Function : @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.0 94.0 0.0 0.0 0.15
114 113.9 113.9 -0.1 -0.1 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.1 94.1 0.1 0.1 0.15
114 114.0 114.0 0.0 0.0 0.15
Select Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow ()
94 94.2 94.2 0.2 0.2 0.15
114 1141 114.1 0.1 0.1 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The reported uncertainty of measurement is the expanded uncertainty obtained by multiplying the
standard uncertainty with the coverage factor k = 2, providing a level of confidence approximately 95%.
— End of Certificate -

SP-FM-04-15 REV.0
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ACT - 2050

Certificate of Calibration

Certificate Number : SPR22020414-2 Page: 1 of 3

Customer : MONITORING AND ACCESSORY ENVIRONMENTAL CO., LTD.

142, Soi Kalapapruek 6, Bang Wa Sub-district, Phasicharoen District,
Bangkok 10160

Equipment Name . Sound Level Meter
Manufacturer : ACO

Model : 6236

Serial Number © S-08562

ID. Number - N/A

Environmental Conditions

Ambient Temperature : 23°Ct 3°C Received Date : 23 Feb 2022
Relative Humidity : 50% T 15 % Calibration Date . 24 Feb 2022
Location of Calibration . In-Lab Recommend Due Date : 24 Feb 2023
Calibration Procedure :  SP-CPE-04-01 Date of Issue : 25 Feb 2022

Method of Calibration

This certifies that the above instrument was calibrated in compliance with the calibration system

requirement of ISO/IEC 17025:2017 in accordance with reference procedure. Standards used to perform
this calibration are certified by to NIST or equivalent, National metrology institute, Natural physical constants,
consensus standards. The result reported herein apply only to the calibration of the item described above as
received.Our decision rule is to contact the customer if the item pass and fail calibration when the results
include the uncertainties and the customer must determine if the results meets their needs.

All calibrations are performed within manufacture's specifications.The calibration certificate shall not be

reproduced except in full,without written approval of SP Metrology System (Thailand).

Calibrated by : Mr.Chumpon Dokpikul Approved by

Calibration Officer ( Mr.Worapong Sinthusopa )

Authorized Signatory

SP-FM-04-15 rev.0




Calibration Report

Certificate Number : SPR22020414-2 Page : 2 of 3

Reference Standards

Equipment Name Model Serial No. Certificate No. | Due. Date
Sound Level Calibrator SC-942 B014059 EEL.BP. 34/1264 | 22 Dec 2022
Traceability

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

TISTR - Thailand Institute of Scientific and Technological Research

SP-FM-04-15 rev.0
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Result of Calibration
Certificate No. :  SPR22020414-2 Page : 3 of 3
Range : 94 to 114 dB Function: @1kHz
Select A Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (£)
94 94.0 94.0 0.0 0.0 0.15
114 114.0 114.0 0.0 0.0 0.15
Select C Unit : dB
Standard UUC Reading Error Uncertainty
Setiing Fast Slow Fast Slow (£)
94 94.2 94.2 0.2 0.2 0.15
114 114.1 114.1 0.1 0.1 0.15
Select  Z Unit : dB
Standard UUC Reading Error Uncertainty
Setting Fast Slow Fast Slow (+)
94 94.2 94.2 0.2 0.2 0.15
114 114.2 114.2 0.2 0.2 0.15
Note:

The result of calibration was found accurate as show on date and place of calibration only.

This Certificate is not certified for any commercial transaction.

Measurement Uncertainty
The 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%.

— End of Certificate —

SP-FM-04-15 REV.0
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. : 22Vv027
Reference No. : CBLUE01V004

Received Date 08 March 2022

Calibrated Date : 15 March 2022
Page 1 of §

Client : Waudunie ug noudauaun

Address : 327751 auulszagia VI N)IRT VANIAT NTANHHINAS 10140

Equipment - VIBRATION METER
Manufacture /Brand : INSTANTEL
Model : Micromate

Serial No./ ID No. : UMS171

B orinty Soghp

( Mr. Bamrung Sangthian )

Authorised Signatory
tssue Date ...[b./ Hlotly 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council

of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate
may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department,
FM-02/QP-MCC-09 Rev.3
e-mail : MCC(@egat.co.th



Metrology and Calibration Department

Electrical Maintenance Division

% % & Electricity Generating Authority of Thailand
Poaions”
Continued of Calibration Report Certificate Number. 22V027 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 +2 ) °C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method is

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement is traceable to the International System of Unit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 3 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s,, = mm/s,
*20 10.00 10.21 0.15
*30 10.00 10.19 0.15
40 10.00 10.18 0.15
80 10.00 10.12 0.15

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

Tranducer Part : ENSL 16117

Condition : Installation by vertical direction



Metrology and Calibration Department

Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 4 of 5

INSTRUMENT VALUE
DESCRIPTION [STANDARD SETTING]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s; £ mm/s,
*20 10.00 10.22 0.15
*30 10.00 10.07 0.15
40 10.00 10.01 0.15
80 10.00 9.90 0.14

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

Tranducer Part : ENSL 16117

Condition : Installation by Transverse direction



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22V027 Page 5 of 5
INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY
Longitude

Frequency (Hz) mm/s; mm/s +mm/s,
*20 10.00 10.19 0.15
*30 10.00 10.06 0.15
40 10.00 10.04 0.15
80 10.00 9.99 0.14

* Calibration maked "Not TISI Accredited’

Tranducer Part : ENSL 16117

Condition : Installation by Longitude direction

* End Certificate of Calibration *

"in this Certificate have been included for completeness.
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Certificate of Calibration

Issued by :  Vibration Laboratory Certificate No. 22V022

Reference No. : CBLUEO01V008

Received Date 08 March 2022

Calibrated Date : 16 March 2022
Page 1 of §

Client : Weifudiunia ug nendauaun

Address 2 32/751 oSz ia 1YINING AR NTANHIINAS 10140

Equipment :  VIBRATION METER

Manufacture /Brand : INSTANTEL

Model : Micromate

Serial No./ ID No. : UMSSS2

( Mr. Bamrung Sangthian )

Authorised Signatory
Issue Date .. /Ylvel, 2022

This certificate is issued in accordance with the conditions of accreditation granted by The National Accreditation Council
of Thailand which has assessed the measurement capability of the laboratory and its traceability to recognised national
standards and to the units of measurement realised at the corresponding national standards laboratory. This certificate

may not be reproduced other then in full, except with the prior written approval of the head of calibration services and
environmental analysis department.

FM-02/QP-MCC-09 Rev.3

¢e-mail : MCC@egat.co.th



Metrology and Calibration Department
Electrical Maintenance Division

Electricity Generating Authority of Thailand

Continued of Calibration Report Certificate Number. 22v022 Page 2 of 5
Standard Used
The table below is described the calibrator through the International System of Unit.

Description Manufacture/Model Serial No. Traceable No. Due Date
Conditioning Amplifier Type 2626 Bruel & Kjaer 1242376 AV-0045-20 18 September 2022
Accelerometer Type 8305 Bruel & Kjaer 1262817 AV-0043-20 02 December 2022
Digital Multimeter /8846A FLUKE 4330020 21E287 20 September 2022

Ambient Environment :

The Calibration was performed in an environment of ( 23 + 2 ) c'C and (50 + 10 ) % relative humidity.

Measurement Method :
The unit under calibration was calibrated by comparison with standard accelerometer. The calibration method 1s

based on WI-MCC-E-301 by comparison with reference accelerometer standard .

Measurement Results
The measurement results, labeled in the following pages give the calibration results and associated

with measurement uncertainties.

Measurement Uncertainty
The Measurement Uncertainty are labeled on the following pages Completed the expaned uncertainty,
that was calculated in accordance with the method in M3003, using coverage factor k=2 . The value of

the measured lies within the assigned ranges of values of confidence level of approximately 95%.

Traceability :
The measurement 1s traceable to the International System of Umit through

- The National Institute of Metrology (Thailand)

- Metrology and Calibration Department
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INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING| UUC READING UNCERTAINTY
Vertical
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.39 0.15
*30 10.00 10.26 0.15
40 10.00 10.20 0.15
80 10.00 10.11 0.15

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

Tranducer Part : ENSL 16119

Condition : [nstallation by vertical direction
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INSTRUMENT VALUE
DESCRIPTION |STANDARD SETTING|]  UUC READING UNCERTAINTY
Transverse
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.3] 0.15
*30 10.00 10.10 0.15
40 10.00 10.03 0.15
80 10.00 9.94 0.14

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

Tranducer Part : ENSL 16119

Condition : Installation by Transverse direction
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INSTRUMENT VALUE

DESCRIPTION |STANDARD SETTING UUC READING UNCERTAINTY

Longitude
Frequency (Hz) mm/s, mm/s, = mm/s,
*20 10.00 10.36 0.15
*30 10.00 10.17 0.15
40 10.00 10.10 0.15
80 10.00 10.00 0.14

* Calibration maked "Not TISI Accredited” in this Certificate have been included for completeness,

Tranducer Part: ENSL 16119

Condition : Insiallation by Longitude direction

* End Certificate of Calibration *
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