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PTT PUBLIC COMPANY LIMITED
EQUIPMENT MAINTENANCE DIVISION

59 Moo 8, By-Pass Rd., Napa Subdistrict, Muang District, Chonburi 20000

FGE-TIH-N AT
Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBRATION di i
Tel. +66 2537-2000 Ext. 35072 Fax. +66 2537-2000 Ext. 35068
Certificate No.: GMCL 611/66 Page 1 of 5

Ref. Order No.: GM-611/66

CERTIFICATE OF CALIBRATION

EQUIPMENT
MANUFACTURER
MODEL

SERIAL NO.
CUSTOMER

ADDRESS

DATE OF RECEIPT
DATE OF CALIBRATION
DATE OF ISSUE

Calibrated By :

Approved By :

Gas Turbine Meter

VEMM TEC

IGTM

150319

Klongluang Utilities Co.,Ltd.

1/9 Moo 3 T.Klong Nueng A.Kiong Luang Pathumthani
27 Jul 2023

27 Jul 2023

27 Jul 2023

ANAN BOONME

Technicain

Technical Manager

The uncertainty are for a confidence probability of not less than 95 %

This certificate is applied only to the equipment specified above and shall only be reproduce in full, except with
the prior written permission of the authorized person of the Laboratory.
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PTT PUBLIC COMPANY LIMITED
EQUIPMENT MAINTENANCE DIVISION

FGE-TIH-N AT
Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBRATION di i
Tel. +66 2537-2000 Ext. 35072 Fax. +66 2537-2000 Ext. 35068
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Ref. Order No.: GM-611/66

CALIBRATION REPORT

Equipment: Gas Turbine Meter
Serial No.: 150319

LF: 0.1 Imp/m3

Size G: 1000

Qmin: 80 m3/h

ANSI: 300

Qmax: 1600 m3/h

DATE OF RECEIPT
DATE OF CALIBRATION
CALIBRATION ENVIRONMENT

Manufacture:
Model:

Year:

HF1 K-Factor:

HF2 K-Factor
Size Inch:
Pmax:

: 27 Jul 2023
1 27 Jul 2023
: ROOM TEMPERATURE 22 + 5 deg. C.

RELATIVE HUMIDITY (< ) 70 %
Atmospheric Pressure 1005.4 mbar

Test Medium Air

VEMM TEC
IGTM

2015

2721.69 Imp/m3
2721.69 Imp/m3
8

52 bar



PTT PUBLIC COMPANY LIMITED
EQUIPMENT MAINTENANCE DIVISION
59 Moo 8, By-Pass Rd., Napa Subdistrict, Muang District, Chonburi 20000

FGE-TIH-N AT
Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBRATION di i
Tel. +66 2537-2000 Ext. 35072 Fax. +66 2537-2000 Ext. 35068
Certificate No.: GMCL 611/66 Page 3 of 5

Ref. Order No.: GM-611/66

MEASUREMENT RESULTS As-Found

Function:HF1

Pulse Detector: 2721.69 pulse/m3

The accuracy curve of this data are as show below

Norminal% of Qmax Meter Flow Uncertainty %Error Coverage factor
Rate m3/h (+/- %)
5 78.76 0.40 -1.71 2.00
10 157.25 0.40 -0.41 2.00
25 401.44 0.40 -0.31 2.00
40 641.03 0.40 -0.33 2.00
70 1115.23 0.40 -0.37 2.00
100 1588.48 0.40 -0.45 2.00
200
150 +
1.00 +
0.50 +
'E L
w0504 ' ‘ ‘ ‘
# -1.00 +
-1.50 +
-2.00 . . . . . . . . 1
1 10 20 SEIDW i “a'ﬁ“llj ¢ I:lmaxsﬂ il 70 &0 90 100
MEASUREMENT RESULTS As-Left
Function:HF1
Pulse Detector: 2721.69 pulse/m3
The accuracy curve of this data are as show below
Norminal% of Meter Flow Uncertainty %Error Coverage factor
Qmax Rate m3/h (+/- %)
5 80.67 0.40 0.56 2.00
10 160.61 0.40 0.56 2.00
25 394.84 0.40 0.02 2.00
40 640.23 0.40 -0.15 2.00
70 1114.84 0.40 -0.29 2.00
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Certificate No.: GMCL 611/66
Ref. Order No.: GM-611/66
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100 | 1581.75 0.40 -0.39 2.00
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This gas meter have been performing internal cleaning This gas meter and replace bearing

Calibration procedure :

1. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.72560.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

2. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.350.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

3. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.7560.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

Traceability :
1. PTB, Certificate Number 14205-14211/22 PTB,Date Thursday, September 15, 2022.

2. PTB, Certificate Number 14212/22 PTB,Date Thursday, September 15, 2022.
3. PTB, Certificate Number 14213/22 PTB,Date Thursday, September 15, 2022.
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Certificate No.: GMCL 611/66

Page 5 of 5
Ref. Order No.: GM-611/66

Reference Standards :

1. Sonic Nozzle type master gasmeter sonic Nozzle sonic Nozzle s/n. see table 1 Certified by PTB Certificate
Number 14205-14211/22 PTB,Date Thursday, September 15, 2022.

2. Turbine type master gasmeter Master Gas Meter 6" TRZ G650 s/n. 83053174 Certified by PTB Certificate
Number 14212/22 PTB,Date Thursday, September 15, 2022.

3. Turbine type master gasmeter Master Gas Meter 12" TRZ G4000 s/n. 10527163 Certified by PTB Certificate
Number 14213/22 PTB,Date Thursday, September 15, 2022.

End of Report



PTT PUBLIC COMPANY LIMITED
EQUIPMENT MAINTENANCE DIVISION

59 Moo 8, By-Pass Rd., Napa Subdistrict, Muang District, Chonburi 20000 e T e
Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBERTIOR
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Certificate No.: GMCL 771/66 Page 1 of 4
Ref. Order No.: GM-771/66

CERTIFICATE OF CALIBRATION

EQUIPMENT : Gas Turbine Meter

MANUFACTURER : VEMM TEC

MODEL : IGTM

SERIAL NO. : 150319

CUSTOMER : Klongluang Utilities Co.,Ltd.

ADDRESS : 1/9 Moo 3 T.Klong Nueng A.Kiong Luang Pathumthani
DATE OF RECEIPT : 02 Oct 2023

DATE OF CALIBRATION : 04 Oct 2023

DATE OF ISSUE : 04 Oct 2023

Calibrated By :

Technicain

Approved By :

Technical Manager

The uncertainty are for a confidence probability of not less than 95 %

This certificate is applied only to the equipment specified above and shall only be reproduce in full, except with
the prior written permission of the authorized person of the Laboratory.
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EQUIPMENT MAINTENANCE DIVISION
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Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBRATION di i
Tel. +66 2537-2000 Ext. 35072 Fax. +66 2537-2000 Ext. 35068
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Ref. Order No.: GM-771/66

CALIBRATION REPORT

Equipment: Gas Turbine Meter
Serial No.: 150319

LF: 0.1 Imp/m3

Size G: 1000

Qmin: 80 m3/h

ANSI: 300

Qmax: 1600 m3/h

DATE OF RECEIPT
DATE OF CALIBRATION
CALIBRATION ENVIRONMENT

Manufacture:
Model:

Year:

HF1 K-Factor:

HF2 K-Factor
Size Inch:
Pmax:

: 02 Oct 2023
: 04 Oct 2023
: ROOM TEMPERATURE 22 £ 5 deg. C.

RELATIVE HUMIDITY (< ) 70 %
Atmospheric Pressure 1007.41 mbar

Test Medium Air

VEMM TEC
IGTM

2015

2721.69 Imp/m3
2721.69 Imp/m3
8

52 bar
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FGE-TIH-N AT
Tel. +66 3827-4390 Ext. 35070 Tel. +66 3827-4390 Ext. 35071 CALBRATION di i
Tel. +66 2537-2000 Ext. 35072 Fax. +66 2537-2000 Ext. 35068
Certificate No.: GMCL 771/66 Page 3 of 4

Ref. Order No.: GM-771/66

MEASUREMENT RESULTS As-Found
MEASUREMENT RESULTS As-Left

Function:HF1

Pulse Detector: 2721.69 pulse/m3

The accuracy curve of this data are as show below

Norminal% of Meter Flow Uncertainty %Error Coverage factor
Qmax Rate m3/h (+/- %)
5 80.66 0.40 0.56 2.00
10 152.64 0.40 0.73 2.00
25 402.47 0.40 0.17 2.00
40 640.31 0.40 0.01 2.00
70 1125.63 0.40 -0.13 2.00
100 1584.12 0.40 -0.24 2.00
200
1.50 +
1.00 +
050 + f\
'E 0.00 . = ———— -
w -0.50 +
# -1.00 +
-1.50 +
-2.00 . . . . . . . . 1
0 10 20 SEIDW . “fﬂ : Elmaxﬁn &0 70 &0 80 100

This gas meter have been performing internal cleaning This gas meter and replace bearing and replace

HF1,HF2.
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Calibration procedure :

1. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.356.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

2. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.756.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

3. This Gas Meter was calibrated according to in-house calibration procedure, I-5a.7560.-1101 for installing of
Gas Meter on Test Rig and for Gas Meter testing. The results (% Error) had been corrected for different
temperature and pressure between Master Gas Meter and UUC according to PTB Testing Instruction Volume 29
(2003) and PTB Testing Instructions Volume 25 (1998).The calibration was performed in controlled
environment calibration room of PTT Equipment Maintenance division.

Traceability :
1. PTB, Certificate Number 14205-14211/22 PTB,Date Thursday, September 15, 2022.

2. PTB, Certificate Number 14212/22 PTB,Date Thursday, September 15, 2022.
3. PTB, Certificate Number 14213/22 PTB,Date Thursday, September 15, 2022.

Reference Standards :
1. Sonic Nozzle type master gasmeter sonic Nozzle sonic Nozzle s/n. see table 1 Certified by PTB Certificate
Number 14205-14211/22 PTB,Date Thursday, September 15, 2022.

2. Turbine type master gasmeter Master Gas Meter 6" TRZ G650 s/n. 83053174 Certified by PTB Certificate
Number 14212/22 PTB,Date Thursday, September 15, 2022.

3. Turbine type master gasmeter Master Gas Meter 12" TRZ G4000 s/n. 10527163 Certified by PTB Certificate
Number 14213/22 PTB,Date Thursday, September 15, 2022.

End of Report
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( Pipeline Movement Record &Spring hanger suport inspection Form )
u3En dan. e (Mu2du)

F-311.296.-0024-na8 29526 U

unun
du
WU (Block Valve No.) : KLU lEquipment : Leica sprinter 50 digital level Juii 26/04/2023
1. nMsasasausrasnunn (Visual Inspection)
tnaLin1sasIAdal
1. mangadiszuinsiiuduiaasausand uasdugiumnuas Piping Skid
O iwy )Z/ WUNTNIAMILEAEINAY 15 fudiues
2. matdaviAnlndvasvianalusand
Taiwy O wuasidevdedné $udu _ duvia
3.anudmvausua wianisaanad 1as Bolt uay Nut annansdeforiusiias Pipe Support
)Z/ laiwu [0 wu Bolt w3a Nut t&aue wiaaaadIduIU £l
suA W Ieasugandl

waneawa sfiunasanasdaiwsuaalusgant adtvias 2 g




®

furinna1siaainsnsndruasviadefanaraisasrasau Spring hanger Tuanifiaruaunia
( Pipeline Movement Record &Spring hanger suport inspection Form )
u3En dan. e (Mu2du)

F-311.296.-0024-na8 29526 U

2. MTInscauinunaavITal

AWWIANTTUFLUUINITOTIATNRDITLAY

Point| BS | FS | BSIFS ‘g:gg:' Diff<0.002 | Mean BSIFS |————— Laitfd"irf;"_z’m — NOTE
UU-NNI

BM | v/ AT 0.865 0.881 0.965
UU-ARII

1 v R 0.478 0.484 0.561
UU-NN

2 v AT 0.113 0.121 0.203
UU-NNY

3 \/ ANNI-RI
UU-ARII

4 ‘/ ARII-Q
UU-NNY

5 ‘/ AQNI-RI
UU-ARII

6 \/ ANII-RI
UU-NN

7 ‘/ ARII-Q
UU-NARII

8 \/ AQNI-RI
UU-ARII

9 ‘/ ARII-Q
UU-NNI

10 ‘/ AQNI-RI
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ffuiinn1sina1n1snacraavviadeAduaznisasiadau Spring hanger Tuaaniiaruaudia
( Pipeline Movement Record &Spring hanger suport inspection Form )

F-311.296.-0024-n8 29526 U

u3EY dan. A1da (Uu2du) -
Point| BS | FS | BSIFS V(;:zzi' Diff<0.002 | Mean BSIFS ——— Li:t';é':‘rfs_ . NOTE
1U-ARI
1 ‘/ ARRNE AN
UU-ANII
12 ‘/ NS AN
1U-AQI
13 / RRNER AN
UU-ANII
14 ‘/ RRNS AN
UU-ANI
15 ‘/ NRII-A
1U-ARI
16 ‘/ ARRNE AN
UU-ANII
17 ‘/ NRI-Q
NUNEILNR BM (Bench Mark) : suntefitdifluananede
BS (Back Sight) : A1 Staff g u'ldannnssasnaastilioan BM
FS (Fore Sight) : A1 Staff Aau'ldannnsdasnaacldfeaafisasnisin
A EL (Elevation) : AGneTEFUBaAaT9EY (BM) Auaaiisiasnisia
gnsAuIn

Mean BS - Mean FS = A EL

D 4§ Spring hanger |Z/ﬁ Spring Hanger Tae'lananisasaiagetic

A WO DN -

Name plate ID
Name plate ID
Name plate ID
Name plate ID

26/4/2023

26/4/2023
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