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LA67-R1075
Test Calibrated Report
Sulphur Dioxide Analyzer
Date : July 25, 2024 Time : 13:00
Model.: APII\IIOOI_ ) Serial Number : N _;1_3_8- .-
Standard (;as__ o 51.65 PPM -
Instrument Status
RANG ( PPB) 500 DARK PMT (<50 mV ) 26.9
STABIL (<1PPB) _;;1_ DARK LAMP (<50 mV ) _ 0;)00 |
SAMP PRESS ( Ambient+/-2 in-HG-A ) __2;1 SLOPE (1.0 +/-0.3) - 0975 N
SAMPLE FLOW ( 650+/-10 cc/min ) B ;g8_ OFFSET (<100 mV ) - 239__ _
PMT SIGNAL ( 0+/-100 mV ) - ;_- HVPS (400-900 V) __;;;) |
NORM PMT ( 0+/-100 mV ) _Gé 1 - RCELL TEMP (50 C +/-1) - 50_0 |
UV LAMP (3500-4000mV ) ) 2_,965é BOX TEMP ( Ambient +/- 5) _ 3:’,2 N
UV LAMP RATIO (%) : 1005 - PMT TEMP (7C+/-2) ” -é._7_ o
STR. LGT (<60 PPB) 11.655 -
ETEST PMT Reading “ O? )
SO2 Reading ___O? a
OTEST PMT Reading __-(_)_i_(“
SO2 Reading - E)K |
Calibrated Setting
Initial Reading ( Before Adj. ) Final Reading ( After Adj.)
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero 0.0 0.00 0.00 -
Span 400.0 393.7 400.1 0.03

Calibrated By :

RECEIVED
10 OCT 2024




U5HN AALNSU e AAUTARY 1992 /1A

683 Wi 11 0.497AU18 8 A.MUBNIIN 2.AT9191 a.9AyT 20230
ins. 0-3848-1197, 0-3876-3031-2 uvind : 0-3848-2095
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EASTERN THAI CONSULTING 1992 CO., LTD.
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Tei. 0-3848-1197, 0-3876-3031-2 Fax : 0-3848-2095
Website : http://www.etc1992.com E-mail : info@etc1992.com

LA67-R 1075

ETC
TELEDYNE API.

M100E

500 PPB
3138

0
400.0

13:00

15:00
July 25, 2024

ZERO 0 0.0 - -
1 100 103.4 3.4 3.40
2 200 202.7 2.7 1.35
3 300 302.3 2.3 0.77
4 400 400.1 0.1 0.03
Average Difference ( % ) 1.39

Analyzer Response (ppb)

SO2 Channel

500.0
400.0
300.0
200.0
100.0

0.0

0 100 200

Audit. Conc. (ppb)

0 qcT 2024

400

300
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LA67-R1G75

Test Calibrated Report

Nitrogen Oxide Analyzer

Date:  July 24,2024 Time : 13:00

Model. APIL T200 Serial Number : 7355

Standard Gas : 50.31 PPM
Instrument Status
Auto-Zero (-20 to 150 mV ) 145.4 NOx Offset (mV ) 1.5
Box Temp.(Ambient Temp.plus 3-7]- 3_4_8 i NOx Slpoe | 10_0_7_
HVPS (400 to 900 V.) 61.8. Nox Stabiliy ( PPB to PPM ) 002_ .-
Moly Temp. (315 +/-5) -3“14.;1_ Os Flow ( 80 +/-15) 100 0
NO Norm Offset (mV ) o 04 B PMT Signal (mV) 166_4_
NO Slope - 1009_ PMT Temp. (7 +/-2) a 7(_) N
NO Stability ( PPB to PPM ) “ 003 o Rx Cell Press ( 2-10 in-Hg-A ) | 6.4-
NO: Stability ( PPB to PPM ) " 003 Rx Cell Temp. (50 +/-1) ‘ 500 :
Norm PMT (mV ) _ 118 - Sampe Flow ( 500 +/- 50 ) - 492 a
Sample Press ( in-Hg-A, Ambient ) _ 2I8.6 | -
PMT Reading OK
ETEST NO Conc Reading OK_
OPTIC TEST NOx Conc Reading E)K
PMT Reading OK
OTEST NO Conc Reading OK
NOx Conc Reading B OK a
Calibrated Setting
Initial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero NO 0.0 0.00 0.00 #
Zero NOx 0.0 0.00 0.00 =
Span NO 400.0 405.7 400.3 & (}ISF: —
Span NOx 401.0 408.8 400.7 tEﬁ[) {F @ E HV'E’_— D
|

0 OCT 2024

Calibrated By :



o ar o d Q& 0 o —=
USHN AATY Ina AaUdaRe 1992 A1nA %
683 Y 11 0497 u78 8 A.UWBIIIN 2.AT1191 a.98yT 20230 -\

Tng. 0-3848-1197, 0-3876-3031-2 uANT : 0-3848-2095 ,corsomed tAvorarony
ij’u‘lﬁm': hitp://www.etc1992.com a-lua info@etc1992.com  ISO/IEC 17025

EASTERN THAI CONSULTING 1892 CO., LTD.

683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230
Tel. 0-3848-1197, 0-3876-3031-2 Fax : 0-3848-2095
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LA67-R 1075

ETC

TELEDYNE APL

T200

500 PPB
7355

0

400.0

13:00

15:00
July 24,2024

ZERO 0.0 0.0 - -
1 100.0 102.6 2.6 2.60
2 200.0 202.9 2.9 1.45
3 300.0 300.8 0.8 0.27
4 400.0 400.3 0.3 0.08
Average Difference ( % ) 1.10

ZERO 0.0 0.0 - -
1 100.0 103.9 3.9 3.90
2 200.0 203.3 3.3 1.65
3 300.0 301.1 1.1 0.37
4 401.0 400.7 -0.3 0.07
Average Difference ( % ) 1.50

RECEIVED
10 OCT 2024
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LA67-R 1075

400.0

300.0

200.0

100.0

Analyzer Response (ppb)

0.0
0.0

50.0

100.0 150.0 200.0

NO Channel
500.0
2 4000
L
[+)
2 300.0
o]
o
]
¢ 200.0
23
= 100.0
c
<
0.0
0.0 50.0 100.0 150.0 2000 2500 3000 350.0 400.0 450.0
Audit. Conc. (ppb)
NOx Channel
500.0

250.0

Audit. conc. (ppb)

300.0 350.0 400.0 450.0

RECEIVED
10 OCT 2024
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Date : July 16,2024

APSA-370

Standard Gas :

Model.:

31-2
a-ud

ACCREDITED LABORATORY

ISO/IEC 17025

EASTERN THAI CONSULTING 1992 CO., LTD.

http://www.etc1992.com

LA67-R 1

Test Calibrated Report

Sulphur Dioxide Analyzer

PPM

Conc. Signal
Light intensity
Cell Temp.

5 V Power

24 V Power
Sample Flow Rate
Pump Pressure

Atmospheric Pressure

Time :

Serial Number :

Instrument Status

Calibrated Setting

13'00

3XLWFYVJ

240V

700 cc/mm

453 kPa

101.0 kPa

683 Moo 11 Sukhapibarn 8 Rd., Nongkham, Sriracha, Chonburi 20230
. 0-3848-1197, 0-3876-3031-2 Fax :
Website :

0-3848-2095
E-mail : info@etc1992.com

U75

Calibrated By :

Initial Reading ( Before Adj. ) Final Reading ( After Adj. )

Span Set Concentration Analyzer Response Analyzer Response Error

Point (PPB) (PPB) (PPB) %

Zero 0.0 0.200 0.0 -

Span 400.0 396.7 399.9 -0.03

Span SO2 0.94552
> [0 ==
RECEIVE

10 0CT 2024
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ETC
HORIBA

APSA-370
500 PPB
SXLWFYVJ

0

400.0

13:00

15:00
July 16, 2024

ZERO ; 0.0 0.0 - -
1 100.0 101.9 1.9 1.90
2 200.0 202.5 2.5 1.25
3 300.0 300.3 0.3 0.10
4 400.0 399.9 -0.1 0.03
Average Difference ( % )

SO2 Channel

Analyzer Response (ppb)

0.0 50.0 100.0 150.0 200.0

2500 300.0 350.0 400.0 4500

Audit. Conc. (ppb)

1.28

RECEIVED

10 0CT 2024
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LA67-R 1§75

Test Calibrated Report

Nitrogen Oxide Analyzer

Date:  August 23,2024 Time : 13:00
Model.: APNA-370 Serial Number : XXSSJ4FM
Standard Gas : 50.31 PPM

Instrument Status

NOx Signal 6.7 mV
NO Signal : 177mV -
Detector Temp. ‘ 4021_ (C _
5V Power B 50‘;/' )
24 V Power 37V
Sample Flow Rate _730_ cc/mm
Pump Pressure 753 i{P;a
Atmospheric Pressure HIO 1_2 -k}”a
Calibrated Setting
Initjal Reading ( Before Adj. ) Final Reading ( After Adj.)
Span Set Concentration Analyzer Response Analyzer Response Error
Point (PPB) (PPB) (PPB) %
Zero NO 0.0 0.00 0.0 -
Zero NOx 0.0 0.00 00 -
Span NO 400 404.5 400.2 0.05
Span NOx 401 405.7 401.1 0.02
Span NO 0.95408
Span NOx | (_)_9_3_807 | - ——
S, RECEIVED
10 0CT 2024
Calibrated By : St ekttt o
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EASTERN THAI CONSULTING 1892 CO., LTD.
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LA67-R 1075

ETC

HORIBA

APNA-370

500 PPB

XXSSJ4FM

0

400.0

13:00

15:00
August 23, 2024

ZERO 0 0.0 - -
i 100 103.6 3.6 3.60
2 200 202.4 2.4 1.20
3 300 302.4 2.4 0.80
4 400 400.2 0.2 0.05
Average Difference ( % ) 1.41

ZERO 0 0.0 = -
1 100 104.4 4.4 4.40
2 200 2041 4.1 2.05
3 300 304.5 4.5 1.50
4 400 401.1 1.1 0.28

Average Difference ( % ) 2.06

RECEIVED
10 0CT 2024
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LA67-R 175

NO Cnannel

500.0

e (PPB)
£
=)
S
o

2300.0

espon

«200.0

yzer

100.0

Anal

0.0
0 100

200
Audit. Conc. (PPB)

300 400 500

NOx channel

0 100

200
Audit. Conc {ppb)

300

400 500

RECEIVED
10 OCT 2024
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LA67-R 1075
Test Calibrated Report
Sulphur Dioxide Analyzer
Date : August 02, 2024 Time : 13:00
Model.: -API. Mlﬁ?)-]i_l_“mm__ Serial Number : o _6;)3_ .
Standard G_;s ;__“ " 51.65 PPM -
Instrument Status
RANG ( PPB) 500 DARK PMT (<50 mV) 40.1
STABIL (< 1PPB) _ _9_220_ - DARK LAMP (<50 mV ) ';400_ |
SAMP PRESS ( Ambient+/-2 in-HG-A ) __;6.9-. SLOPE (1.0 +/-0.3) “ _0;1_6__
SAMPLE FLOW ( 650+/-10 cc/min )- *;g;‘“_ OFFSET (<100 mV ) _ __4;.1_ N
PMT SIGNAL ( 0+/-100 mV ) N 752—4 R HVPS (400-900 V) N _6(;0q(')_ R
NORM PMT ( 0+/-100 mV ) _ Eg B RCELL TEMP (50 C +/-1) o 5_0_0_ R
UV LAMP ( 3500-4000mV ) R 3,'5;0 “ BOX TEMP ( Ambient +/- 5 ) "_3_1;;__
UV LAMP RATIO (%) ) 100.;)_ PMT TEMP (7C+/-2) __:_1__
STR. LGT (<60 PPB) 22.260 -
ETEST  PMT Reading N ;)I;_ _
SO2 Reading __-_(-)_I;__
OTEST PMT Reading _:(
SO2 Reading _(m)i;
Calibrated Setting
Initial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error

Point (PPB) (PPB) (PPB) %

Zero 0.0 -3.98 0.0 =

Span 400.0 394.8 400.4 0.10

Calibrated By :

RECEIVED
10 OCT 2024
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0-3876-3031-2 Fax : 0-3848-2095

Website : E-mail : info@etc1992.com

ETC
TELEDYNE APL.

M100E

500 PPB
603

0
400.0

13:00

15:00
August 02, 2024

ZERO 0.0 0.0 - -
1 100.0 99.4 -0.6 0.60
2 200.0 201.6 1.6 0.80
3 300.0 300.1 0.1 0.03
4 400.0 400.4 0.4 0.10
Average Difference ( % ) 0.38

Analyzer Response (ppb)

SO2 Channel

500.0

400.0

300.0

200.0

100.0

0.0
200.0

Audit. Conc. (

0.0 100.0

ppb)
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LA67-R 1075
Test Calibrated Report
Nitrogen Oxide Analyzer
Date: July 10,2024 Time : 13:00
Model. API T206 o Serial Number : 6757 -
Standard E};s_ - 50.31 PPM -
Instrument Status
Auto-Zero (20 to 150 mV ) - NO« Offset (mV ) 355.1
Box Temp.(Ambient Temp.plus 3-7)-_"33-.5m R NOx Slpoe R 1204
HVPS (400t0 900 V.) - _6_0_7 o Nox Stabiliy ( PPB to PPM ) _0_.6_7““
Moly Temp. (315 +/-5) __; 156 Os Flow (80 +/-15) _ 7_50__
NO Norm Offset (mV ) 351”.I6 PMT Signal (mV ) | 6551 a
NO Siope _1_1(_)0__ PMT Temp. (7 +/-2) 72 a
NO Stability ( PPB to PPM ) _0:6 _ Rx Cell Press ( 2-10 in-Hg-A ) B ;1_ o
NO: Stability ( PPB to PPM ) _ _0;5_ Rx Cell Temp. (50 +/-1) 5000 _
Norm PMT (mV ) : ;;3;" Sampe Flow ( 500 +/- 50 ) N :?0 .-
Sample Press ( in-Hg-A, Ambient ) N 284 o -
PMT Reading OK
ETEST NO Conc Reading O"I;“" |
OPTIC TEST NOx Conc Reading -OK_
PMT Reading - (;I; N
OTEST NO Conc Reading - _C;IZ
NOx Conc Reading _ OI_(
Calibrated Setting
Initial Reading ( Before Adj. ) Final Reading ( After Adj. )
Span Set Concentration Analyzer Response Analyzer Response Error
. Point (PPB) (PPB) (PPB) %
Zero NO 0.0 2.08 0.00 =
Zero NOx 0.0 -1.35 0.00 -
Span NO 400.0 410.7 400.1 0.03
Span NOx 401.0 406.9 400.8 BRECEIVED
10 0CT 2024

Calibrated By :
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LA67-R 1075

ETC

TELEDYNE API.

T200

500 PPB

6757

0

400.0

13:00

15:00
July 10,2024

ZERO 0.0 0.0 - -
1 100.0 102.4 24 2.40
2 200.0 202.6 2.6 1.30
3 300.0 301.9 1.9 0.63
4 400.0 400.1 0.1 0.03
Average Difference ( % ) 1.09

ZERO 0.0 0.0 - -
1 100.0 100.6 0.6 0.60
2 200.0 199.8 -0.2 0.10
3 300.0 300.7 0.7 0.23
4 401.0 400.8 -0.2 0.05
Average Difference ( % ) 0.25

10 0CT 2024
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LA67-R 1075

NO Channel
500.0
2 4000
K=
[++]
2 3000
[}
o
[7/]
¢ 2000
o
§
= 100.0
[
<
0.0 &
0.0 50.0 1000 150.0 2000 250.0 300.0 350.0 400.0 4500
Audit. Conc. (ppb)
NOx Channel
500.0
5 400.0
=
Q
2  300.0
[e]
[
9
¢ 200.0
s
g
= 100.0
c
<
0.0
0.0 50.0 1000 1500 200.0 250.0 300.0 350.0 4000 4500
Audit. conc. (ppb)
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WISDOM SCIENCE

Meter Console Information Calibration Candition

Certificate Of Calibration

Method 5 Pre-Test Cansole Calibration - Cubic meter {m3)

Factors/Conversion

Reference Equipment

Console Model MC572V Cal Date: 22- Sid Temp (*r. 298 WTM Model W-NKoDa-5B  WTM Cal. Due Dale: Dec. 2023
Console serial 0504003 Due Date 23-Apr-25 Sid Pressure {(mm Hg): 760 WTM Serial 600245 Gamma 1.0000
DGM Model # SK25EX Cal Report No WOS-Sv6704001 K. (K/mm Hg): 03857
DGM Sernal # 00009854 Ambienl Temp {°Ci 25
Pressure (mm Hg): 758
Relative Humidity (%): 60
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orifice Volume Outlet Temp Volume Qutlet Temp
(minules) (mm H;O) Initial Final Initial Frnai Initial Final I Initial | Finat
2 Pos: Vi Vi e ™ V. Vs ] Lo 1 b
15.00 130 144 5926 144 7699 26 ] 210" 60.06607 60 24392 29 28
1000 250 144 8168 144 9795 27 | 27 i 60 29098 60 45472 27 27
8 00 500 145 0164 145 2002 28 | 28 60 49135 6067317 29 | 27
| T
i 700 800 i 145 2238 145 4291 28 28 : 60 69691 60 90136 29 | 28
{ 7 *
| so0 1200 145 4909 145 6692 28 29 | 6096349 8114145 | 27 i 26 |
Standardized Data Calibration Results
Test Meter Reference Meter Correction Factor i Flow Rate \H@ (mm H-0)
Sld. Volume Std Flow Rale Sid Volume Sid Flow Rate "Gamma" Variation Std & Corr 00212 SCMM Variation
Vonegias (M) Qs M IMIN Voisen (M) Quigeg, M3/MiN (Y) (av) | Oiisnuross AHa 08H,
0173 0.012 0173 0012 0.997 0 003 . 0.012 43 309 ! -0 858
0.158 Q016 Q 160 0.016 1.004 0011 0016 43.381 -0.787
|
0179 0022 0176 0.022 0984 -0 008 0.022 45.447 1280 i
0201 0029 0.199 0028 0.989 -0 005 0028 44 202 0.035 Pass/Fail RESU“’“
0175 0035 0174 0.035 0.894 0000 0035 44 497 0.330
=Y Avg = AH@ Avg

Nole For Caibration Faclor Y. the rauo of the reading of the cabbration meler to the dry gas meler. acceplable tolerance of individual values from the avarage s 0 02

Note For aHg, orifice pressure differential that equates lo O 75cfm (0 0212m*min} at standard

Approved By:

{ Patpasu Chaisana )
Service Manager

and tolerance of

Date

Certificate of Calibration - Supplemental

METHOD 5 PRE-TEST CONSOLE CALIBRATION

22

-Apr-24

values from the average 1s =0 2inchas (S 1mm) H.O

Calibration Train

Nomenclature Equations
P, - Barometric Pressure i P b
DGM - Dry Gas Meler Vit = Y = A -——/——"
K, - Constant based on standard temp and press
O - Run time. in minutes 1 _IHlN!"(‘I') — (__'r')ll.llf.S_?\hl kB ;.ﬂ;(“,q]

P, - 3H (Meter Pressure, gauge)

V,, - Volume collected by test meter, corrected for STP
Qpyaig) - Calculated flow rate of lesl meter

K' - Crilical anfice coefficient

P, - Measured pressure of reference meter

I,, - Temperature measured in reference meter

t.. - Temperalure measured in test meter

Y - Ralio of volume collected from test meter and orifice
sc - Scaling Factor

Counts,, - Number of pulse counts. standardized Vhetri

Cyus - Number of raw pulse counts of 3 calibration run

Lo wal s o - T

i

ij E
’J. ——

St Ficew

e -

Calibration Graphs

1

]
Meter Pressure vs Flowrate Meter Gamma vs Flowrate |
1025 -

_ 1400 :r | - o

QO 200 == | . 1020 3 2 : : "

T o > 1015

bt f ) ’ © 1010

=

g 800 | E 1.005

T 60.0 : . | { © 1.000 —— G

2 400 = ' QO o995 S,

t A

O 200 r..(ga’?_f!-__ﬂ. 3 090 e I
LS g0l - 2 oss - 0988
| g 0000 0.010 0.020 0.030 0.040 i | 0980 : E
| - c 3l i 3
| orrected (m3/min i 0975
i 8 FlasEiEiSiantantEeds ( ) | 0.000 0010 0.020 0.030 0040

[ Flowrate Standafdiz hj-m 3/min)
| Console Serial 0504003 Console Model mes72v i Console Serial 0504063 A ..._Géns E;kmm MC572V
o 5
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WISDOM SCIENCE

Meter Console Information Calibration Condition

Certificate Of Calibration

Method 5 Pre-Test Console Calibration - Cublc meter (m3)

Factors/Conversion

Reference Equipment

Console Model :  XC-572-OV Cal. Date: 22-May-24 Std Temp (ky 298 WTM Modelr  W-NKoDa-5B  WTM Cal Due Date Dec. 2024
Console serial :  A2204323 Due Date - 22-May-25 Sid. Pressure (mm Hg) 760 WTM Serial 600245 Gamma 1.0000
DGM Model #:  SK25EX Cal. Repori No :  WDS-SV6704018 K, (Kimm Hg): 03857
DGM Serial #: 00008294 Ambient Temp (°C} 25
Pressure {(mm Hg) 758
Relative Humidily (%]} 60
UUT Meter (DGM} Reference Meter (WTM)
Run Time DGM Orifice Volume Qullet Temp Volume Oullet Temp
{minutes) (min H,0) Initial Final Initial Final Initial Final Initial Final
9 Pty Virs Vant | Lt Vi Vit La La
15.00 130 194.6567 194.8274 26 27 6139400 61 56423 28 27
10 00 250 195 0941 195.2514 28 28 6182541 61 98088 29 28
8.00 500 195 2786 195 4572 28 28 62 00769 82 10342 28 27
700 80.0 195 4877 195 6846 28 62.2135) 6240748 | 28 ot OPe e
500 1200 195.7085 1958796 29 29 6243108 62 60020 ¢ 2 2T
Standardized Data Calibration Results
Test Meter Reference Meter Correclion Faclor Flow Rale \H@ (mm H,0)
Std Volume Std Flow Rate Std Volume Std Flow Rale "Gamima" Variation Sid & Corr 00212 SCMM Variation
Vi (M) Qi M°IMin Vs (M7) Qg MI0in (Y) (134 Chtsaticcon OH,; 80Hg
0167 0.011 0.168 0011 0.994 0 008 0.011 47 022 -1.348
0.153 0.015 0.151 0015 0.986 0000 0015 48 311 -0 059
0.174 0022 0171 0021 0981 -0.005 0021 48 458 0.089
0.192 0027 0189 0.027 0.981 -0.004 0.027 48 869 0.499 RassiFait Res“‘“
0167 0033 0165 0033 0 986 0000 0033 49.189 0.819
0.985 =Y Avg * BH@ Avg

Nole: Far Cabhration Faclor Y the ralio of the reading of the calibration meler 1o the dry gas

Nole. For AH,,, onicce pressure differential that equales 1o ¢ 75¢tm (0 02 12m°fmun} at slandard (emperature and pressure, i

meter, acceplable (oigrance of yigiudual values from the average :s 0 02

W

:g&ﬁn@nﬁd dual values from Ihe average 1s £0 2inches {$ 1mm) H,O
lr‘l

= ‘CIENCE
Approvad By: W”_ \S CJEJ\’ V; - Date 22-May-24 —
{ Patpasu Chaisana ) Whin o batinaud wend nawh wafia nju e ey ./ .
Service Manager V”g(')orL: SCIEMEE SALE AND SERVICE GROUP COMPANY LIMITEC L .\j
Certificate of Calibration - Supplemental
METHOD 5 PRE-TEST CONSOLE CALIBRATION
Nomenclature Equations Calibration Train
P,, - Barometric Pressure - -
' : o e Ve # (D +
DGM - Dry Gas Meter | Wil = Youx N |
K, - Constanl based on standard temp and press T"'
© - Run time, in minutes 1 ;”l_\_m) _( ',')1[,,{‘\"_”’ x* )'_;',[(“._”
P,, - 8H (Meter Pressure, gauge)
V,, - Volume collected by test meter. corrected far STP B TR N O I T S Aok i
Clonta g,y - Iy )
Qe - Calcutated flow rate of test meter e am bl
K' - Critical orifice coefficient \ \ S L
< 3 u -td) Yoz 1] s L
P,, - Measured pressure of reference meter Q,,.l‘/,/-‘ - 0 m— o . D
l,, - Teimperature measured in reference meter I \ U
l,, - Temperalure measured in lest meler /\-I _I_'/ 3
)
Y - Ralio of volume collected from lest meter and orifice / Sl Lo
sc - Scaling Factor
' ' : X i 3
Counts., - Number of pulse counts, standardized Vdee AL I ALt ( 3 L )
i '
Cyqu - Nurmber of raw pulse counls of a calibration run )
Calibration Graphs
Meter Pressure vs Flowrate Meter Gamma vs Flowrate
140.0 1.025
2 1200 / 120 00 = 1.020 S - W
10156
T 1000 < 10
E oo © 1010 :
E E  yoos :
T 60.0 g 1000 ; s e
i 40.0 O o995 0.994 : [
" }
8 200 S 0990 i [
= -~ ]
G 0o L 0985
= 0.000 0010 0.020 0.030 0.040 = 0.980 e
. . A=
Q Flowrate Standardized & Corrected (m3/min) 0975 Lo e -
a 0.000 0.010 0.020 _ (!
Flowrate Standardized & Corrected (m3/min)
Console Senal A2204323 Cansole Model XC-572- Console Serial: A2204323 Console Model, XC-572-0V
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WISDOM SCIENCE

SALE AND SERV/IE SROUE TOME0

Meter Console Information

Calibration Condition

Certificate Of Calibration

Method 5 Pre-Test Console Calibration - Cublc meter (m3)

Factors/Conversion

Reference Equipment

Console Model :  XC-572-V Cal. Date: 28-Jun-24 Std. Temp. {*k): 298 WTM Model:  W-NKoDa-5B  WTM Cal. Due Date: Dec. 2024
Console serial : 1110070 Due Date : 28-Jun-25 Std, Pressure (mm Hg): 760 WTM Serial: 600245 Gamma 1.0000
DGM Model # SK25EX Cal. Report No.:  WDS-SV6706007 Ky (Kimm Hg): 0.3857
DGM Serial #: 00006432 Ambient Temp (°c) 25
Pressure (mm Hg): 758
Relative Humidity (%): 60
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orifice Volume Outlet Temp Volume Qutlet Temp
{minutes) {mm H,0) Initial Final Initial Final Initial Final Initial Final
o Prnfoy Vi Vint tini tme Vi Viu b L
15.00 13.0 239.7603 239.9212 27 27 63.63889 63.79843 27 27
10.00 25.0 239,9408 240.0979 27 27 63.81777 63.97353 27 27
A.00 50.0 240.1147 240.2952 27 28 63.99028 64.16968 26 26
7.00 80.0 240.3308 240.5352 28 28 64.20536 64.40956 26 26
5.00 120.0 240.5641 240.7422 29 29 64 43852 6461730 26 26
Standardized Data Calibration Results
Test Meler Reference Meler Correction Faclor Flow Rate AH@ (mm H,0)
Std. Volume Sid. Flow Rate Std. Volume Std. Flow Rale “Gamma" Varialion Std & Corr 0.0212 SCMM Variation
Ventay (M) Qgstgy M°/min Vit (M) Qs M3/min (Y} (aY) [CT— OHg ABHa
0.157 0.010 0.155 0.010 0.991 -0.003 0.010 53.303 6.250
0.154 0.015 0.152 0.015 0.989 -0.005 0.015 47.860 0.807
0.176 0.022 0.175 0.022 0.993 -0.001 0.022 46.233 -0.820
0.200 0.029 0.199 0.028 0.997 0.003 0.028 43.895 -3.158 Pass/Fail RES"'““
0.174 0.035 0.175 0.035 1.001 0,007 0.035 43.973 -3.080
=Y Avg. = AH@ Avg,

Note: For Calibration Factor Y, the ralio of ihe reading of the calibraticn meter to the dry gas meter, acceptable tolerance of individual values from the average is 0 02.

Note: For 8Hg, anfice pressure differential that equates to 0.75cim (0.0212m’/min) at

At

Approved By:

an

tempe

‘WISDOM

Date

{ Patpasu Chaisana )
Service Manager

Nomenclature

values from the average is 0 2inches (5, 1mm} H;O
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WISDOM SCIENCE SALF AND SERVICE GROUP COMPANY LIMITED

Certificate of Calibration - Supplemental
METHOD 5 PRE-TEST CONSOLE CALIBRATION

Equations

—

e CORY-

Calibration Train

Py, - Barometric Pressure

DGM - Dry Gas Meter

K, - Canstant based on standard temp and press
& - Run lime. in minutes

P, - AH (Meter Pressure, gauge)

S Pt
"u' & 11:)*#!* + l.','(.l’i }
O —

T

“,L-(_;[,j) =Y = I\—l

"rmmtd) — Clounts,y * }‘Asr."\ru.'/‘(

Bar e i

\_ - Volume collected by test meter, corrected for STP . ] - Croat ¥ U |
- Clonnta gy = K, — 7 - )
sy - Calculated flow rate of test meter e = (‘;
B - A,
K - Critical orifice coefficient 1, o B . = -
P,, - Measured pressure of reference meler Q r T = E 7_, ?
t,, - Temperature measured in reference meler T , ‘?, i
., - Temperature measured in lest meter [\'J = T)_l Y = R
v _ Ratio of volume collected from tesl meter and orifice ~ld
sc - Scaling Faclor /’ T . " A
Countsy, - Number of pulse counts. standardized Vietrie AH = Ll l B )
Cyuss - Number of raw pulse counts of a calibration run
Calibration Graphs
Meter Gamma vs Flowrate
Meter Pressure vs Flowrate
1,025 s o e ey e
140.0 i ‘ )
) & 1020 +— B
Q1209 ; > 1015 — :
:é 1000 é E 1010 £ i i
) : Al 1.0056 + - -
g 80.0 i ; £ ] 5 — Too———
60.0 T— : s ; g : |
E } 28 f - : ax Allow Y
< 400 § / (2 0.995 5591 o |
8 20.0 i AU : 3 0.990 -+ f 1 8983 | | — — o stow
Eg 0'0 +13.00 i | % 0.985 = | __naga i !~———-'—'
g "0.000 0.010 0.020 0.030 0.040 0.980 -:_ —
i 3/mi 0975 -
8 Flowrate Standardized & Corrected (m3/min) o g . ,
Flowrate Standardized & C rrecé .
C le Serial: 1110070 Console Model: XC-572-V Console Serial: 1110070 on
onsole 3
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WISDOM SCIENCE

Meter Console Infarmation Calibration Condition

Certificate Of Calibration

Method 5 Pre-Test Console Calibration - Cubic meter {m3)

Factors/Conversion

Refer uipment

Consale Model * _ MC572-V Cal. Date: 04-Aug-24 Std. Temp. (‘) 298 WTM Model __ W-NKoDa-58  WTM Cal. Due Date. ___ Dec. 2024
Console serial : 1007055 Due Date 04-Aug-25 Stid. Pressure (mm Hg) 760 WTM Serial’ 600245 Gamma 1 0000
DGM Model #: SK25EX Cal. Report No :  WDS-8V6707001 K. (K/mm Hg): 0.3857
DGM Serial #: 0009799 Ambient Temp (*c) 25 -
Pressure (mm Hg): 758
Relative Humidity (%): 60
UUT Meter (DGM) Reference Meter (WTM)
Run Time DGM Orifice Volume Qutlet Temp Volume Qutlet Temp
{minutes}) (mm H,0) Inttial Final Initial Final initial Final Initial Final
9 Poniay Vore Vi tmy U Vin Vet t Lt
15.00 130 107 7550 107 8221 29 30 68.41024 68 57350 28 27
10.00 25.0 107 9308 108 0876 30 30 68.58202 68.73488 27 27
I 8 @0 50.0 108 1027 108.2822 30 30 68 74958 68 92516 27 27
| 700 800 108.3029 108 5061 30 30 68 94550 69 14488 27 27
| 500 1200 108 5138 108 6908 30 30 | 69 15251 6932550 27 27 ]
Standardized Data Calibration Results
Test Meler Reference Meter Correction Factar Flow Rate AH@ (mm H;0)
Std_Volume Sld Flow Rate Std Volume Std. Flow Rate “Gamma" Vanation Sid & Corr 0.0212 SCMM Varialion
Voo (M) Quajsies M IMiIN Veigiar (M) Quugsigy MI/MiN (Y) (av) Qurysigsicoin OH,; 04Hyg
0162 0011 0159 0.011 0982 0 020 0.011 50.751 2.535
0.152 0.015 0.149 0.015 0.982 0.001 0.015 49.300 1.084
0.174 0022 0171 0021 0.983 0.002 0.021 48.061 -0.155
0197 0028 0194 0.028 0983 0.002 0.028 45.922 -2.293 Rassihal Rﬁ““?m
0173 0035 0.169 0034 0976 -0.005 0.034 47.046 -1.170
0:981 =Y Avg = 6H@ Avg

Note For Calibration Faclor Y, tne ratio of the reading of the caiibration meler to lhe dry gas meter, acceptable lolerance of indwidual values from the average is 0 02

Note For 8Hg onfice pressure differentral Lhat equates to 0 75¢fm (0 0212m’!mm) al standard temperalure and press

Sl

{ Patpasu Chaisana |
Service Manager

Approved By:

@

WwWeSDOM

Date

acceptable lolerance aof individual values from the average is 20 2inches (5 1mm) H,0

04-Aug-24
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WISDOM SCIENCE SALE AND SERVICE GROUP COMPANY LIMITED

Certificate of Calibration - Supplemen
METHOD 5 PRE-TEST CONSOLE GALIBRATION

tal

Calibration Train

Nomenclature Equations
Py, - Barometric Pressure ) ) ) i :,. - ( P!m + 'T:"_ )
DGM - Dry Gas Meter ! 1% wistdl = Y = A l T
K, - Conslant based on standard temp and press u
O - Run time, in minutes "';nl-qta". — (__-’()I_{I]f‘:‘vﬁm * \;,.m,.,,,
P - AH (Meter Pressure, gauge)
V., - Volume collecled by lest meter, corrected for STP Crorat = CEber — Ao ket

Clortntsgg = N —"5 =

Qe - Calcutated flow rate of lest meter T.
K" - Critical orifice coefficient T R—, B
P.. - Measured pressure of reference meter Q.,-( b = T %% /_,:”-T:
t,, - Temperature measured in reference meter I i ) o
1. - Temperature measured in test meter [\-I = i 3 # ____
)
Y - Ratio of volume collected from lest meter and erfice ! N | .
sc - Scaling Faclor _ ) -
Counts.,q - Number of pulse counls, standardized Votra AH. i Aol '_‘ N ( - I —_H )
Cioia - Number of raw pulse counts of a calibralion run ' . t
Calibration Graphs
| i
Meter Pressure vs Flowrate Meter Gamma vs Flowrate
. 1400 ; | 1823
i 3 w = — % a
Q 1200 i— - 12800 oy, M5220
T l > 1015 =+
100.0 — = = i
£ ¥ © 1.010 ¢
g 800 = £ 1005 ¢ - -
— I :
T 600 | % 1.000 ¢ !
{ H | e Rl At
| g 400 | - o 0.995 i N
i — 0990 S
| :‘_’ 200 i' s e ] 0985 - -—— -g98F—~ — ——— L = :
= i | -oq:; o8 2 e
o 0o = 0980 e s YR F8a—
| = 0.000 0.010 0.020 0.030 0.040 0975 | s S R e e 0.976
R Flowrate Standardized & Corrected (m3/min) 0970 * ;
e | 0.000 0.010 0020 0.030 0.040
i | Flowrate Standardized & G6rrected (ind/min),
1 Consale Serial. 1007055 Console Madel MC- | Console Serial: 1007055

aadole Mode) Jj%-sn-u
~=Smt
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