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1¢,0p5005
61205005
980955005
28055005
§G80p5S005
1,6£55005
2L6£55005
8£/¢55005
§1£655009
1£655005
1.9855005
1112vp00S

Wd
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Wd
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Wd
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Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
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Wd
Wd
Wd
Wd
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Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd

1SNI-Hd ¥202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/82
1SNI-Hd $202/01/L2
1SNI-Hd $202/01/L.2
1SNI-Hd $202/01/L2
1SNI-Hd $202/01/.2
1SNI-Hd $202/01/92
1SNI-Hd $202/01/02
1SNI-Hd $202/01/0¢
1SNI-Hd p202/01/11
1SNI-Hd $202/0T/11
1SNI-Hd $202/01/11
1SNI-Hd 202/0T/11
1SNI-Hd $202/01/11
1SNIFHd $202/01/11
1SNI-Hd v202/01/01
1SNI-Hd $202/01/01
1SNI-Hd v202/01/01
1SNI-Hd $202/01/01
1SNI-Hd 202/01/01
1SNI-Hd $202/01/01
1SNI-Hd $202/01/80
1SNI-Hd $202/01/80
1SNI-Hd $202/01/80
1SNI-Hd $202/01/80
1SNI-Hd $202/01/L0
1SNI-Hd $202/01/L0
1SNI-Hd $202/01/90
1SNI-Hd $202/01/10
1SNI-Hd $202/01/10
1SNI-Hd $202/60/.C
1SNI-Hd b202/21/5¢

v202/60/62
v202/60/62
v202/60/62
v202/60/62
b20z/60/62
v202/60/62
v20z/60/62
v202/60/62
v202/60/62
v202/60/62
b20z/60/62
v202/60/62
v202/60/6C
v202/60/8¢
v202/60/L¢C
v202/60/.2
v202/60/L¢C
v202/60/.2
v202/60/9¢
©202/60/02
b202/60/02
b202/60/11
$202/60/11
b202/60/11
$202/60/11
b202/60/11
$202/60/11
1202/60/01
b202/60/01
b202/60/01
b202/60/01
b202/60/01
b202/60/01
1202/60/80
b202/60/80
1202/60/80
b202/60/80
1202/60/.0
v202/60/.0
1202/60/90
b202/60/10
b202/60/10
v202/80/8¢
b202/80/¢C

b202/60/62
v202/60/62
b202/60/62
v202/60/62
b202/60/62
v202/60/62
v202/60/62
v202/60/62
b202/60/62
v202/60/62
$202/60/6C
v202/60/62
$202/60/6C
v202/60/82
v202/60/L¢C
v202/60/.2
v202/60/L¢C
v202/60/.2
v202/60/9¢
©202/60/02
b202/60/02
v202/60/11
$202/60/11
v202/60/11
$202/60/11
v202/60/11
v202/60/11
©202/60/01
b202/60/01
b202/60/01
b202/60/01
©202/60/01
b202/60/01
1202/60/80
b202/60/80
1202/60/80
b202/60/80
1202/60/.0
b20¢/60/.0
1202/60/90
b20¢/60/10
1202/60/10
v202/80/8¢
1202/80/0¢



0C1-A\AS-LZ-ST1
611-NQS-LC-GTT
811-AQS-LZ-6T1
9TT-ANAS-Le-G1T
STT-AQS-L2-GTT
P11-AAS-L2-611
T11-AAS-LC-G1T
011-AQS-L2-G11
60T-NAS-LC-GTT
801-AdS-L2-611
201-A\AS-L-ST1
P11-AdS-61-6G11
¢11-AdS-61-611
¢11-A\dS-61-6G11
TT1-AAS-61-G1T
€01-AdS-91-6G11
201-AAS-91-611
€01-AdS-G1-611
201-AQS-GT-611
TOT-AQS-GT-GTT
acii-Aas-¢1-611
9C11-AAS¢1-G11
VC11-AQS-¢1-G1T
20T-AQS-¢1-G11
a111-AdS-¢0-G11
VI11-AdS-¢0-S11
011-AQS-0O-ST1T
601-A\dS-¢0-S11
801-AdS<¢0O-ST1T
9.01-AdS-20-G11
V.01-AAS-20-ST1
4907-AdS-20-GT1
V901-AAS-¢0-ST1
49507-AdS-20-GT1
VS01-AQS-20-ST1
POT-AQS-20-GT1
€01-AdS-¢0-ST1
¢0T-AdS-20-GT1
101-AdS-¢0-G1T
TTT-AQS-00-GTT
GOT-AQS-00-GTT
POT-AQS-00-GT1

€01-AdS-00-911

b v202/60/6¢
b v202/60/62
b v202/60/6¢
b ©202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/62
b v202/60/62
b v202/60/62
b v202/60/62
b v202/60/62
b v202/60/6
¢ $202/60/6¢C
b v202/60/6C
b v202/60/62
b v202/60/6C
b v202/60/62
b v202/60/6C
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b ¥202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢C
b v202/60/62
b v202/60/6¢C
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
b v202/60/6¢
b v202/60/62
¢ b202/60/6¢

Odd LYWN d1dD
DOdd LYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LYWN a1dD
Odd LYWN d1dd
DOdd LYWN a1dD
Odd LYWN d1dD
DOdd LYWN a1dD
Ddd LYWN d1dd
Ddd LVYWN d1dD
Ddd LYWN d1dd
Ddd LYWN d1dD
Odd LVYWN aL1dd
Ddd LVYWN d1dD
Odd LVYWN d1dd
Ddd LVYWN d1dD
Odd LVYWN d1dd
Ddd LYWN a1dD
Odd LVYWN a1dd
Ddd LVYWN d1dD
Odd LVYWN d1dd
Ddd LVYWN d1dD
Odd LVYWN d1dd
Ddd LVYWN d1dD
DOdd LVYWN d1dd
Ddd LVYWN d1dD
Ddd LVYWN d1dd
Ddd LVYWN d1dD
Ddd LVYWN a1dD
Ddd LYWN d1dD
DOdd LVYWN d1dD
Ddd LYWN d1dD
DOdd LVYWN d1dD
Ddd LYWN d1dD
Ddd LVYWN d1dD
Ddd LYWN d1dD
DOdd LVYWN d1dD
Ddd LYWN d1dD

14d4g unipay
144g unipsiy
14d4g unipay
144g unipsiy
14d4g unipaiy
144g unipsiy
14d4g unipay
144q unipsiy
14d4g unipay
144g unipsiy
14d4g unipay
144g unipsiy
14d4g unipay
144g unipsiy
14d4g unipay
144g unipsiy
1440 moq
144q unipsiy
14d4g unipsiy
144q unipsiy
14d4a unipaiy
144g unipsiy
14d4a unipsiy
144q unipsiy
14d4g unipsiy
144g unipsiy
14d4a unipsiy
144@-unipsy
14d4a unipsiy
144@-unips
14d4a unipsiy
144@-unipsiy
14d4a unipsiy
144@-unipsy
14d4g unipsiy
144@-unipsiy
14d4a unipsiy
144@-unipsiy
14d4g unipsiy
14dgunipay
14d4g unipsiy
144g unipay
14d4a unipsiy

144gunipay

Md'100Z.2-STT-NHd
Ad'100ZL2-ST11-NHd
Md'100Z.2-ST1-NHd
Ad'T00ZL2-GT11-NHd
Md'100Z.,2-5T1-NHd
Ad'100ZL2-GT1T-NHd
Md'100Z.2-ST1-NHd
Ad'100ZL2-GT1-NHd
Md'100Z.2-ST1-NHd
Ad'100ZL2-ST1-NHd
Md'G00ALZ-GTT-NHd
AdT00S61-GTT-NHd
MdT00S61-GT1-NHd
Ad'T00S61-GT1-NHd
Md'T00S61-GT1-NHd
Ad'900A9T-GT1-NHd
Md'L00A9T-GTT-NHd
AdTOOAST-GTT-NHd
MdTOOAST-GTT-NHd
Md'TOOAST-GTT-NHd
Md'¢00SeT1-ST1-NHd
Md'200S¢1-STT-NHd
Md'¢00SeT-ST1-NHd
Ad'€00ACT-STT-NHd
Md'GT0SC0-STT-NHd
Md'§10S20-STT-NHd
Md'G00AC0-GTT-NHd
Md'G00AZO-STT-NHd
Ad'PO0ACO-GTT-NHd
Yd'8100120-GTT-NHd
Md'VT00L20-ST1-NHd
Md'V100120-GTT-NHd
Ad'VT100L20-ST1-NHd
Yd'8100120-GTT-NHd
Ad'VT00L20-ST1-NHd
MdPO0ACO-STT-NHd
Ad'PO0ACO-GTT-NHd
Md'TOOHZ0-GTT-NHd
Md'TO0HZ0-STT-NHd
Md'0TOA00-STT-NHd
Md'¢00H00-GTT-NHd
Md'€00A00-GTT-NHd
Ad'€00A00-GTT-NHd

13N4-11LN-282-NHd

STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM
STIM

STIM

IOVMOV Y3ZIAIXO TYWHIHL

JOWIDVd 43ZIAIXO TYWHIHL

3OVMOV Y3ZIAIXO TYWHIHL

JOVMDVd 43ZIAIXO TYWHIHL

3OVMOV Y3ZIAIXO TYWHIHL

JOVMDVd 43ZIAIXO TYWHIHL

3OVMOV Y3ZIAIXO TYWHIHL

JOWIDOVd 43ZIAIXO TYWYIHL

3OVXOV Y3ZIAIXO TYWHIHL

JOVIDVd 43ZIAIXO TYWHIHL

OOV JOLVYVYdIS 431vM d35NA0Yd
3OVMDOVd WNIGIW ONILY3H

3OVXOVd WNIAIW ONILYIH

3OVMDOVd WNIGIW ONILY3H

3OVXOVd WNIAIW ONILYIH

JOWMDOVd 13SSIA LNO MDONM FdV1d d1
IOVMOV T3SSIA LNO HOONM Fdv 14 dH
3OVMDVd SV9 13Nd

3OVXDVd SvO 13Nd

3OVMDVd SV9 13Nd

IOWDOVd NOILYYINIOIY TODATD
JOVXDOVd NOILYYINIOIY TODATD
J9WXDOVd NOILYYINIOIY TODATD
3OVMDOVd JOLDVIINOD TODATD
JOWDOVd ONIAVOT ILYSNIANOD
JIOVMOVd ONIGYOT FLYSNIANOD
FOWVMDVd T3SSIA HSV14 3UNSSTdd MO
IOVDVd TISSIA HSY 14 3INSSTdd MO
FOWMDVd T3SSIA HSV14 34NSSTd HOIH
JFOVMOV G MNVL IOVHOLS FLYSNIANOD
JOVIDOV V MNVL 39VIOLS F1YSNIANOD
FOVMOV V MNVL IDVHOLS FLYSNIANOD
JOVIDOV V MNVL 39VIOLS F1YSNIANOD
JFOVXOVd G MNVL IDOVHOLS FLYSNIANOD
JOVIDOV V MNVL 39VIOLS F1YSNIANOD
JFOVHDOVd TISSIA HSV1H FINSSIHd HOIH
3OOV 13SSIA HSV14 3UNSSIdd HOIH
3OVXDOVd Y31LV3IH FLYSNIANOD
3OWVMDVd d31V3IH 3LVYSNIANOD

3OVHDOV HOLVHVYIS FINLYYIdWIL MO

JOVXDVd 431V3H L3INI

STIMOWMOVC JOLVYYYd3IS Y3114 ONIDSITVOD LI INI

STIMOWIDV JOLVHVYd3S Y3114 ONIDSITVOD L3INI

o490

1S31L NOLLONNS IATYA NMODLNHS-W9
1531 NOLLONNS IATVA NMOALNHS-W9
1S31L NOLLONNS IATYA NMOALNHS-W9
1531 NOLLONNS IATVA NMOGLNHS-W9
1S31L NOLLONNS IATVA NMODLNHS-W9
1531 NOLLONNS IATVA NMOGLNHS-W9
1S31L NOLLONNS IATYA NMODLNHS-W9
1531 NOLLONNS IATVA NMOALNHS-W9
1S31L NOLLONNS IATYA NMODLNHS-W9
1531 NOLLONNS IATVA NMOALNHS-W9
1S31L NOLLONNS IATYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31L NOLLONNS IATVA NMODLNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31L NOLLONNS IATYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31 NOLLONNS IATYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1531 NOLLONNS IATYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31 NOLLONNS IATVYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31 NOLLONNS IATYA NMOALNHS-W9
1S31 NOLLONNS IATVA NMOALNHS-W9
1S31 NOLLONNS IATVYA NMOALNHS-W9
1S31 NOILONNS IATVA NMOJLNHS-W9
1S31 NOLLONNS IATVYA NMOALNHS-W9
1S31L NOILONNS IATVA NMOALNHS-W9
1S31 NOLLONNS IATYA NMOALNHS-W9
1S31L NOILONNS IATVA NMOALNHS-W9
1531 NOLLONNS IATYA NMOALNHS-W9
1S31L NOILONNS IATVA NMOTLNHS-W9
1531 NOLLONNS IATYA NMOALNHS-W9
1S31L NOILONNS IATVA NMOTLNHS-W9
1531 NOLLONNS IATYA NMOALNHS-W9
1S31 NOILONNS IATVA NMOTLNHS-W9
1531 NOLLONNS IATYA NMOALNHS-W9
1S31L NOILONNS IATVA NMOALNHS-W9
1531 NOLLONNS IATVA NMOALNHS-W9
1S31L NOILONNS IATVA NMOALNHS-W9
1531 NOLLONNS IATVA NMOALNHS-W9
1S31L NOILONNS IATVA NMOTLNHS-W9

1531 NOLLONNS IATVA NMOALNHS-W9

28R WBIAS S8 19N YID/M TvD YILLIWSNVYL FINLYHIIWIL-WET
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90¢¢vS005
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6££¢hS005
1¢eehs005
2195005
8eLehs00s
1£2¢pS005
0€eehs00s
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POLEYS00s
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GTeehS00S
€0eevs00s
GEeehS00S
L2eepSs00s
20eebS00S
92LEvS00s
P1eevs00s
10€€p5005
5085005

Wd
Wd
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Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd
Wd

1SNI-Hd ¥202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd $202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd $202/01/6C
1SNI-Hd $202/01/6C
1SNI-Hd p202/01/6C
1SNI-Hd $202/01/6C
1SNI-Hd p202/01/6C
1SNI-Hd p202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd $202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd ¥202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd p202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd p202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd v202/01/62
1SNI-Hd $202/01/6C
1SNI-Hd v202/01/62

v202/60/62
v202/60/62
v202/60/62
v202/60/62
b20z/60/62
v202/60/62
v20z/60/62
v202/60/62
v202/60/62
v202/60/62
b20z/60/62
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
b202/60/62
v202/60/6C
v202/60/62
v202/60/6C
b202/60/62
$202/60/6C
b202/60/62
v202/60/6C
b202/60/62
v202/60/6C
b202/60/62
v202/60/6C
b202/60/62
v202/60/6C
b202/60/62
v202/60/6C
b202/60/6¢
v202/60/6C
b202/60/6¢
v202/60/6C
b202/60/6¢
v202/60/6C
b202/60/62

b202/60/62
v202/60/62
b202/60/62
v202/60/62
b202/60/62
v202/60/62
v202/60/62
v202/60/62
b202/60/62
v202/60/62
$202/60/6C
v202/60/62
$202/60/6C
v202/60/62
v202/60/6C
v202/60/62
$202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
b202/60/62
v202/60/6C
v202/60/62
v202/60/6C
v202/60/62
v202/60/6C
b202/60/62
v202/60/6C
b202/60/6¢
v202/60/6C
b202/60/62
v202/60/6C
b202/60/6¢



0¢11-04-08-611
g9¢11-04-08-G11
VZ11-04-08-G11
D111-04-08-611
a111-04-08-G11

VI11-04-08-G11

Vv811-09-08-GTT
811-09-08-G11
L11-09-08-G11
911-09-08-G11
S11-09-08-G11
P11-09-08-611
¢11-09-08-611
¢11-09-08-G11
111-09-08-G11
011-09-08-G11
601-09-08-G11
801-09-08-G11
L07-09-08-G11
901-09-08-G11
S0T-09-08-G11
p01-09-08-G11
€01-09-08-11
201-09-08-G11
101-09-08-11

PCT-DVW-08-G11

TZ1-DVW-08-GTT

0ZT-DVW-08-GTT

C11-DVN-08-GTT

TT1-DVN-08-GT1

L0T-DVW-08-GTT

90T-DVW-08-GTT

SOT-DVIN-08-GTT

101-17-2¢-S11
111-171-¢0-611

T¢1-NQS-L2-GTT

b v20¢/01/¢1
b v202/01/21
b v20¢/01/¢1
b v202/01/21
b v20¢/01/¢1
b v202/01/21
b 9202/01/01
b v202/01/01
b 202/01/L0
b v202/01/.0
b 202/01/L0
b ¥202/01/.0
b 202/01/L0
b ¥202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
b v202/01/.0
b 202/01/L0
€ v202/01/90
€ v202/01/90
€ 202/01/90
€ v202/01/90
€ 202/01/90
b 202/01/90
€ v202/01/90
€ v202/01/90
€ v202/01/90
b $202/01/90
b v202¢/01/90
b $202/01/90
€ v202/01/90
b 202/01/90
¢ v202/01/10
¢ v202/01/10
b v202/60/6¢

Odd LYWN d1dD
DOdd LYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LVYWN a1dD
Odd LYWN d1dD
DOdd LYWN a1dD
Odd LYWN d1dd
DOdd LYWN a1dD
Odd LYWN d1dD
DOdd LYWN a1dD
Ddd LYWN d1dd
Ddd LVYWN d1dD
Odd LYWN d1dd
Ddd LYWN d1dD
Odd LVYWN aL1dd
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Cathodic Protection Health Care Service
PTTEP SP Limited .

Page 41 of 52

4.6 Appendix F: Inspection pictures

4.6.1 Cathodic Protection Inspection Pictures

Location: KP 0.000 Location: KP 5.025

Location: KP 1.000 Location: KP 6.000

Location: KP 7.000

Power for Sustainable Future



Cathodic Protection Health Care Service

PTTEP SP Limited

o pte

Page 42 of 52

Location: KP 9.575

Location: KP 13.000

Location: KP 14.340

Location: KP 15.355

Power for Sustainable Future
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Location: KP 18.640 Location: KP 24.600

Location: KP 24.990

Location: KP 23.000 Location: KP 29.000

Power for Sustainable Future
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Technip

EQUIPMENT TITLE :

STORAGE TANK DATA SHEET |[CONDENSATE STORAGE TANK

115-02-T-001 A/B IPAGE : 20F4
Tran: | Serial No.: 2.7 CLIENT AMERADA HESS (THAILAND) LIMITED 2002-DS-2520-01 |REVISION : 0
Date: H“ﬁ zuuﬁ PHU HORM GAS DEVELOPMENT PROJECT 2 PLATFORM : -
REVISION DESCRIPTION PREPARED GHECKED APPROVED DATED
A |ISSUED FOR APPROVAL [ 1] 4-0c1-05
4 - § 8 ISSUED FOR APPROVAL I¢ il 6-Jan-06
’eChn’p HESS [+ ISSUED FOR APPROVAL ! m | 21-Mer-08
[ APPROVED FOR CONSTRUCTION [ L [} 29-Mar-06
1 DESIGN DATA
2 |DESIGN CODE AP 650 FLANGE FACE FINISH SMOOTH FINISHED
| 5 |CLIENT SPECIFICATION PHM-120-M5-006 INSPECTION THIRD PARTY
| 4 |DESIGN PRESSURE : MAXUMIN. ___ 0.056/-0.006 bar g|LOCAL AUTHORITY -
| 5 [DESIGN TEMP. : MAXJMIN. 95 C|POSTWELD HEAT TREATMENT NIA
6 |OPERATING PRESSURE ATM bar g|RADIOGRAPHY EXAM. AS PER APl 650
AMERADA HESS (THAILAND) LIMITED | 7 |OPERATING TEMP. : MAX/ MIN. 54/34 “G|MAGNETIC PARTICLE ACGC TO SPEC
5_|FLUID CONTENT: 5%Vol Aromatics DYE PENETRANT ACC TO SPEC
| s [DEMSITY OF CONTENT @ OPERATION 730 g/’ | ULTRASONIC ACC TO SPEC
|_10 |DENSITY AT TEMPERATURE 5 *ClIMPACT TESTS NO

PHU HORM GAS DEVELOPMENT PROJECT

DOCUMENT NO. :

DOCUMENT TITLE :

EQUIPMENT NO. :

2002-DS-2520-01

MECH. DATA SHEET FOR CONDENSATE

STORAGE TANKS

115-02-T-001 A/B

11 |FLAMMABLE / TOXIC

FULL OF WATER +0.056 bar g

[SOUR SERVICE 1.6
r) |
[EARTHQUAKE LOADING NIA () mm
5 [DESIGN WIND PRESS. (WindSpeed) 36 mis|BOTTOM THICKNESS (MIN.) I mm
16_|ORIENTATION VERTICAL i) 5177845 "
| 17 |TANK HEIGHT 9,800 mmJI'ANK INTERNALS (List) & ACCESSORIES (if any ) :-
18 |INSIDE DIAMETER (LD.) 9,144 mm|NORMAL FILLING FLOW RATE 35 mh
T [TYPE OF ROOF CONE ROOF MAX. FILLING FLOW RATE 120 mh
20 |ROOF SLOPE 1.6 {*)|NORMAL DRAW-OFF FLOW RATE 73 mh
21 |TYPE OF BOTTOM CONE UP MAX. DRAW-OFF FLOW RATE 80 m°/|
22 |BOTTOM SLOPE 1100
23 |TANK FOUNDATION (NOTE 2)
24
25
26 MATERIAL SPEC. & SUPPLY (ASTM )
27 |TANK SHELL A283 Gr.C LIFTING LUGS (ON PAD) S8 400
| 2¢ |ROOF /BOTTOM PLATE A283 Gr.C S8 400
NIA

29 |NOZZLE NECK PLATE (FOR DIA>24") A283Gr.C
30 [NOZZLE NECK PIPE A106Gr.B

A193 Gr. BT A134 Gr. 2 (NOTES) | _|

COMPRESSED FIBRE (NON ABS) | 0]
SPIRAL WOLND (NOTES)

S5 304
No. of pages of Attachment, as follows: Page 1of 4 ) 'A36 or Equiv. 'A307 Gr. 8
RAFTER A36 or Equiv. A106 Gr.B
Attachment No. NN [ ] [T [ [ | % oeoes . 55400
No. of Pages 3 | 1 | | | l | ‘ | | | | 57 |COLUMN - §5 400
38 |ANCHOR CHAIR S5 400 §5316
20 |EXTERNAL FLOATING ROOF NIA §5304
| 40 |INTERNAL FLOATING ROOF NiA
a
T * 42
0 | 20ar08 r FOR G 10 a3
2 - | 44 |FABRICATED WEIGHT 34,500 NIA kg
c | 21-Mar-06 | RE-SSUED FOR APPROVAL 45 |FLOATING ROOF WEIGHT NIA 2000 W]
L L | 45 |OPERATING WEIGHT 414,000
47 |TEST WEIGHT 735,500
B | GJan-06 | | ISSUED FOR APPROVAL - e TR
a | acoos |SSUED FOR APPROVAL 48 |SURFACE PREPARATION - {INTERNAL) SSPC SP5 or SA3
50 |[PAINTING - (INTERNAL) Epoxy Novolac Interline 399
Aoproved B 1 |SURFACE PREPARATION - (EXTERNAL) HESS 3483-CO-5P-0002 SYSTEM 3
Rev.| Date Originalor Checked By Approved By Wﬁl\enl v Status [[52 [PAINTING - (EXTERNALY HESS 3483-C0-SP-0002 SYSTEM 3
| 53 |INSULATION - (BY OTHERS) NiA
Al ights reserved. 54 |[FIRE PROQFING - (BY OTHERS) NIA
3
R VERGOR TTT TRGE
—_ [3 EQUIPMENT TITLE : — - EQUIPMENT TITLE :
Technip  s1orace TaNK DATA SHEET 1e ChmP STORAGE TANK DATA SHEET  |CONDENSATE STORAGE TANK
e [PAGE ___i30Fd | — EQUIP.NO : _115:02.7-001 AB__[PAGE soFd_|:
|SLIENT __ : AMERADA HESS (THAILAND) LIMITED REVISION H CLIENT AMERADA HESS (THAILAND) LIMITED 2002-DS-2520-01 3
[PROJECT : PHU HORM GAS DEVELOPMENT PROJECT QUANTITY : 2 PLATFORM PHU HORM GAS DEVELOPMENT PROJECT PLATFORM: -
[57] NOZZLE DATA 118 NOTES
[ ss | mark | no.OFF SERVICE SizE | SCH.| RATING | PROJ FROM TYPE REMARK I

5 (ON) ANSI B16.5|INSIDE OF TANI | 120 | (1) Unless otherwise specified, the minimum of nozzle projection shall be 150 mm;

50 N 1 CONDENSATE INLET 150 | 80 1504 NOTE 1) WINRF 121 however the nozzle projection must have the space sufficient for removal the stud bolts | gh the back side
| 61| Nz 1 CONDENSATE OUTLET 200 | 80 150 # (NOTE 1) VUNRF 122 of flange bolt holes, i.e. between the back of the flange and shell or insulation.

62 N3 1 CONDENSATE RETURN 80 160 150#% | (NOTE 1) WNRF |123|  (2) __Tank foundation shall be confirmed during design stage.

[63] M6 1 DRAIN 80 160 150 # (NOTE 1) WHRF 124 3) All external stud bolts and nut shall be Phosphate and Teflon coated.

64 [125| _(4)  Boits holes for flange shall be straddle the horizontal and vertical center-line in elevation, 1

85| Ka 1 SAMPLING CONNECTION. s0 | 160 | 1504 (NOTE 1) WHRF Note 22 I and the North [South center lines in plan, unlass otherwise stated.

66| K5 1 SAMPLING CONNECTION S0 | 160 | 1504 | (NOTE1) WNRF Note 22 127 {8) __The nozzle neck shali be calculated in with ASME code requirements, however minimum thickness.

L1 120 are as fallows;

58 [ 120 A__/ NOMINAL PIPE SIZE MIN. PIPE SCHEDULE

L] 130 501080 160

0 131 1 100 120

i 132 _ U 150 10 250 80 —

2 INSTRUMENT CONNECTIONS [1aa] | 300 10,400 60 -

3 [13a] (6 Flange gaskets shal be spiral wound ASME B16.5, 4.4 mm thi, ASME B16.2 WND: 316 S5, CS outer ring, flex.

74 N4 1 |FGBLANKETING 80 80 504 (MOTE 1) WNRF 135 Graphite (Flexicarb) filler (Flexitallic LS or equal) Low stress type. NACE MRO175- sour service, 1
[7s] N5 _ | 1___|VAPOR REGULATING VALVE 50 | 160 | 150% | (NOTE1) WHNRF 136 (7) _ Surface and jication of protective coating shali be in with no.

7| N8 | 1 |BREATHER VALVE(PVRV) 250 | 80 150 # (NOTE 1) WNRF o 137 3483-CO-SP-001 and 3483-CO-SP-002, The coating shall be applied for external tank surface,

[77] ne 1T (02LT-105) 150 | 160 | 150# (NOTE 1) WNRF Note 23 13| (8) _ The region at the junction of the sheli and the roaf shall be designed as a frangible jint.

78§ N0 al LT CONNECTION {02LT-106) 150 | 160 | 1504 (NOTE 1) WNRF Note 23 13 (8) Size selection of the anchor bolt shall be design and supply by tank vendor. Vendor s| size and

i 130 length during
[ 80 | K2a/K28 2 LG (02L.G-103), (02LT-107) 80 160 | 150# | (MOTE1) WNRF |141] __(10) _ Vendor shall confirm tank Ioading data for design tank foundation. Tank feundation shall be provided by other party.

[ 1 xt 1___|TICONNEGTION (02TG-106) 50 | 160 | 1504 | (NOTE1) WNRF Gaz| (1) W m (NDE) : 1
K3 1 |PT CONNECTION (02PT-107) 50 160 150 # {MOTE 1) WNRF 143 The minimum for NDE on welded joints shall be as per AP| 650
Ll 144 [ i ion on main seams and tee-joints { as per API 650}
62 MANWAY, INSPECTION HOLES ETC. 145 i) 100 % P.T. for welds and nozzle welds (including nozzle welds)
[ea] 1 |SHELL MANWAY C/W COVER 600 | PLE6t |PLATETYPH] sTD APHG50 [ 1% Full visual Inspection.

2] DAVIT ASSEMBLY & BOLTING TYPE 147 ) Vacuum test at roof and boitom plate as per API 650,

85| mz 1 |ROOF MANWAY CAW COVER 800 | PLGt [PLATE-TYPE] STD API-G50 [ 48] _ {12) _ The comosion allowance stated on the tank data sheet shall be provided on all pressure parts including manways,

8 " |PAVITASSEMBLY & BOLTING TYPE [ras| nozzles, and welds in contact with process media with the following condition: __

L 150 i) Non-removable internals. have d corrosion applied to both sides o ensure the element can
| 88 [SKETCH: | 151 withstand design loadings in the fully corroded condition AN
| 8 | — 152 i) One half of the specified corrosion allowance shall be applied to each d surface of non-corresion

[] ) e | - | 163 | resistant, removable Internals.
| 91|  ROOFHANDRAIL NE L 154 iil) Gorresion allowance shall nat be applied to flange gasket faces.
| o2 | ::2‘-,"-_‘25 . o L 455|  (13) Al nozzle necks shall be the seamiess pipe except for the nozzle 24”, which will be using
o2 15 — 15 butt-welded rolled plate. The longitudinal welded seams shall have NDT testing, 100
|8 — 57| (14) Al nozzles and menways shall bs provided with a reinforced pad. pads shall be the same
o5 | > TOP ANGLE - 158 quality of stoel as the shell and roof to which they are attached.
| e8| / | 5] (15)  Unless P ., the 114" AP tale hole shall be provided in each section of the pad and
| 87 | — | 160 grease plugged after air leak test and test. _
| 8 | |1 181 (16) Al reinforcing pads shall be. at a minimum pressure of 0.1 Nfmm’, using soap-suds

L s e —‘—@ 62 solution, before andlor hydrotest.

—— SUPPLIED BY VENDOR in 1000 mm i s

| oo} STAIRS STEP SHALL BE GRATING ) - 163 (17) _ Completed fixed roof tanks shall be tested by filling the tank with water to height of 50mm above the top angle. 1
| 01| f (MR \ || 64 It tank limits the filling height, the tank shall be tested by filling water to the top of top angle or

| 10z 1D. 9124 f, 6 || 165 the bottom of any overflow.

| 1oz | B - [166|  (18)  As tank is being filled with water, shall be made to detect leakage and or swelling.

1 104 | 2 e - 167 The minimum holding time for the water fest shall be 12 hours after filling height is reached.

o= g f~——  INLET PIPE/SLEEVE PIPE TOBE N/ —| 168]  (19)  Ladders, cagos, stairs, platforms and handrails shall be hot-dip gaivanized In accordance with ASTHM A123.
| 108 | INCLUDED IN VENDCR SCOPE . - [163)  (20) AWl fianged nozzles shall be designed ta withstand the applied forces and bending moments of the attached
|07 NE —| 170 piping as per AP| 650.

108 R [ | 17 (21)  Surlace painting spec. for Internal shall apply for 100% of internal surface
1 108] - [172] _ (22)  sample be equipped sample probe extended at least 150 mm Inside the tank.
| 11of - 72| (23)  Vendor shall locate level instrument nozzle on opposite side to inlet nozzle N1.

1 | 174| _ (24) _ For manhole API 650, fiange gasket shall (non-ABS or metal) ~ 0
_::; T o 55) - :;: (25) Ven:a::::ll‘supmyZnnh lugs at the bottom of tank for and locate on opposite side include in z
[734] ] 1 e ~ — Vendor scope, Dol
|54 { ANCHOR BOLTS T30 %0 || r

16| SHALL BE SUPPLIED - 17 +—
[110]8 venoor 1 = —

1 760 _
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Owner : Amerada Hess (Thailand) Limited Ref. No. : DT-M039 . . . X )
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Technical Data EON——
TANKGUARD STORAGE £:JOTUN

Product description
Tankguard Storage is a two-component, high solid phenolic epoxy coating with high resistance to a
wide range of chemicals and solvents.

Recommended use
Corrosion protection for the internal lining of steel storage tanks being resistant to & wide range of
chemicals including, but not limited to, crude oil and aromatic and aliphatic solvents and others.

Film thickness and spreading rate

Minimum Maximum  Typical

Film thickness, dry (um) 100 200 125
Film thickness, wet (pm) 180 320 200
Theoretical spreading rate (m2/1) 6.3 3.2 s

Physical properties

Colour Light Red, Red
Solids (vol %)* 63 %2

Flash point 280C + 2 (Setaflash)
Gloss Flat

Water resistance Very good
Solvent resistance  Excellent
Chemical resistance Excellent
Flexibility Fair
*Measured according to SO 3233:1998 (E)

Surface preparation

All surfaces should be clean, dry and free from contamination. The surface should be assessed and
treated in accordance with 1SO 8504,

Bare steel
Cleanliness: Blast cleaning to min. Sa 2 V2 (ISO 8501 1:1988). Roughness: using abrasives
suitable to achieve Grade Medium G (50 - 85 um, RyS) (150 8503-2).

Coated surfaces
Approved on top of thin coat (50 pm) of Tankguard HB

Other surfaces
The coating may be used on other substrates. Please contact your local Jotun office for more
information.

Condition during application

The temperature of the substrate should be minimum 15°C and at least 3°C above the dew point
of the air. The temperature and the relative humidity should be measured in the vicinity of the
substrate, Good ventilation is usually required in confined areas to ensure proper drying. The
coating should not be exposed to oil, chemicals or mechanical stress until fully cured,

‘TANKGUARD STORAGE (English TDS) Page |

Application methods

Spray Use airless spray

Brush Recommended for stripe coating and small areas, care must be taken to achieve the
specified dry film thickness.

Application data

Mixing ratio (volume) 6,5 parts Comp. A (base) to be mixed thoroughly with 1 part Comp.
B (curing agent)
Induction time 20 minutes.
Pot life (23°C) 4 hours (Reduced at higher temp.)
Thinner/Cleaner Jotun Thinner No. 23
Guiding data airless spray
Pressure at nozzle 15 MPa (150 kp/em? 2100 psi)
MNozzle tip 0.46-0.69 mm (0.018-0.027")
Spray angle 40-80°
Filter Check to ensure that filters are clean.

Drying time

Drying times are generally related to air circulation, temperature, film thickness and number of
coats, and will be affected correspondingly. The figures given in the table are typical with:

*  Good ventilation (Outdoor exposure or free circulation of air)

* Typical film thickness

* QOne coat on top of inert substrate

Substrate temperature 15°C 23°C 40°C
Surface dry 12h 4h 2h
Through dry 20h 10h 4h
Cured 144d 7d 3d
Dry to recoat, minimum 20 h 10h 4h
Dry to recoat, maximum 304 30d 30d

1. The surface should be free from chalking and contamination prior to application. If the
maximum dry to recoat time |s exceeded, please contact Jotun Protective Coatings for advice.

The given data must be considered as guidelines only. The actual drying time/times before
recoating may be shorter or longer, depending on film thickness, ventilation, humidity, underlying
paint system, requirement for early handling and mechanical strength etc. A complete system can
be described on a system sheet, where all parameters and special conditions could be included

Typical paint system
Tankguard Storage 2x 125 pm (Dry Film Thickness)

Other systems may be specified, depending on area of use

Storage

The product must be stored in accerdance with national regulations. Storage conditions are to
keep the containers in a dry, cool, well ventilated space and away from source of heat and
ignition.Containers must be kept tightly closed.

TANKGUARD STORAGE (English TDS) Page 2

Handling

Handle with care. Stir well before use.

Packing size

20 litre unit: 16.3 litres Comp. A (base) in a 20 litre container and 2.5 litres Comp. B (curing
agent) in a 3 litre container

Packing may vary from country te country according to local requirements.

Health and safety

Please observe the precautionary notices displayed on the container. Use under well ventilated
conditions. Do not breathe or inhale mist. Avaid skin contact. Spillage on the skin should
immediately be removed with suitable cleanser, soap and water. Eyes should be well flushed with
water and medical attention sought immediately.

For detailed information on the health and safety hazards and precautions for use of this
product, we refer to the Material Safety Data Sheet,

DISCLAIMER

The information in this data sheet is given to the best of our knowledge based on laboratory
testing and practical experience. However, as the product is often used under conditions beyond
our control, we cannot guarantee anything but the quality of the product itself. We reserve the
right to change the given data without notice.

Head Office & Nordic Europe Middle East South East Asia

Jotwn AfS Jotun Paints (Europe) Ltd. Jotun U.AE Ltd. LLC. Jotun (Singapore) Pte. Ltd.
P.Q. Box 2021 Stather Road, Flixborough Al Quoz Industrial Area No 11-15, Sixth Lok Yang Road
N-3248 Sandefjord North Lincolnshire DN1S 8RR P.0 Box 3671 Jurong

HNarvay United Kingdom Dubal UAE Singapore 626 111

Phone - Phone. . Phone 771t 7ntoen Phone -

Fax - Fax Fax Fax

Jotun is a World Wide company with factories, sales offices and stocks in more than 50 countries. For your
nearest local Jotun address please contact the nearest regional office or visit aur website at www.jotun.com

ISSUED 14 FEBRUARY 2002 BY JOTUN
THIS DATA SHEET SUPERSEDES THOSE PREVIOUSLY ISSUED

PDF Versien :

TANKGUARD STORAGE (English TDS) Page 3

Engineering & Construction PCL.
no-Thai Tower.

59 Asoke Rd..

ok 10110

23 June 2006

Jotun Thailand Limited would like fo confinn that Tankguard Storage con
withstand with crude oil temperature at 95¢ and we would like to recommend
the paint system as follows:

1" coat : Tankguard Storage 1235 microny
2™ coat ; Tankguard Storage 125 microns

For your consideration.

Your sincerely,
JOTUN THAILAND LIMITED

Sales Manager. Proterctive

Jotun Thailand Lindted
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Technical Data £ JOTUN
TANKGUARD STORAGE Application methods
Spray Use airless spray
Brush Recommended for stripe coating and small areas, care must be taken to achieve the
specified dry film thickness.
Product description
Tankguard Storage is a two-component, high solid phenolic epoxy coating with high resistance to a
wide range of chemicals and solvents. Application data
Mixing ratio (velume) 6,5 parts Comp. A (base) to be mixed thoroughly with 1 part Comp.
B (curing agent)
Recommended use Induction time 20 minutes.
. ik .
Corrosion protection for the internal lining of steel storage tanks being resistant to 2 wide range of :::r:::rfii?a:zer ?o;‘\?:?h(l::::CNT aztah:gher fempi)
chemicals including, but not limited to, crude oil and aromatic and aliphatic solvents and others. Guiding data airless spray "
Pressure at nozzle 15 MPa (150 kp/em? 2100 psi)
> - " Nozzle tip 0.46-0.69 mm (0.018-0.027")
Film thickness and spreading rate Spray angle 40-80°
Filter Check to ensure that filters are clean.

Minimum Maximum Typical

Film thickness, dry (pm) 100 200 125
Film thickness, wet (pm) 160 320 200
Theoretical spreading rate (m2/1) 6.3 32 5

Physical properties

Colour Light Red, Red
Solids (vol %)* 632

Flash point 289C = 2 (Setaflash)
Gloss Flat

Water resistance Very good
Solvent resistance  Excellent
Chemical resistance Excellent
Flexibility air
*Measured according to 1SO 3233:1998 (E)

Surface preparation

All surfaces should be clean, dry and free from contamination. The surface should be assessed and
treated in accordance with 1SO 8504,

Bare steel
Cleanliness: Blast cleaning to min, Sa 2 2 (1SO 8501 1:1988). Roughness: using abrasives
suitable to achieve Grade Medium G (50 - 85 pm, Ry5) (ISO 8503-2).

Coated surfaces
Approved on top of thin coat (50 pm) of Tankguard HB

Other surfaces
The coating may be used on other substrates. Please contact your local Jotun office for more

information.

Condition during application

The temperature of the substrate should be minimum 15°C and at least 3°C above the dew point
of the air. The temperature and the relative humidity should be measured in the vicinity of the
substrate. Good ventilation is usually required in confined areas to ensure proper drying. The
coating should not be expased to oil, chemicals or mechanical stress until fully cured.

TANKGUARD STORAGE (English TDS) Page |

Drying time

Drying times are generally related to air circulation, temperature, film thickness and number of
coats, and will be affected correspondingly. The figures given in the table are typical with:

* Good ventilation (Qutdoor exposure or free circulation of air)

* Typical film thickness

* One coat on top of inert substrate

Substrate temperature 15°C 23°C 40°C
Surface dry 12h 4h 2h
Through dry 20h 10h 4h
Cured 144 7d 3d
Dry to recoat, minimum 20h 10h ah
Dry to recoat, maximum ' 304 30d 30d

1. The surface should be free from chalking and contamination prior to application. If the
maximum dry to recoat time is exceeded, please contact Jotun Protective Coatings for advice.

The given data must be considered as guidelines only. The actual drying time/times before
recoating may be shorter or longer, depending on film thickness, ventilation, humidity, underlying
paint system, requirement for early handling and mechanical strength etc. A complete system can
be described on a system sheet, where all parameters and special conditions could be included

Typical paint system
Tankguard Storage 2x125 pm (Dry Film Thickness)

Other systems may be specified, depending on area of use

Storage

The product must be stored in accordance with national regulations. Storage conditions are to
keep the containers in a dry, coal, well ventilated space and away from source of heat and
ignition.Containers must be kept tightly closed.

TANKGUARD STORAGE (English TDS) Page 2




Handling
Handle with care. Stir well before use.

Packing size

20 litre unit: 16.3 litres Comp. A (base) in a 20 litre container and 2.5 litres Comp. B (curing
agent) in a 3 litre container

Packing may vary from country to country according to local requirements.

Health and safety

Please observe the precautionary notices displayed on the container. Use under well ventilated
conditions. Do not breathe or inhale mist. Avaid skin contact, Spillage on the skin should
immediately be removed with suitable cleanser, soap and water. Eyes should be well flushed with
water and medical attention sought immediately.

For detailed information on the health and safety hazards and precautions for use of this
product, we refer to the Material Safety Data Sheet.

DISCLAIMER

The information in this data sheet is given to the best of our knowledge based on laboratory
testing and practical experience. However, as the product is often used under conditions beyond
our control, we cannot guarantee anything but the quality of the product itself. We reserve the
right to change the given data without notice.

Head Office & Nordic Eurcpe Middle East South East Asia

Jotun A Jotun Paints (Europe) Ltd. Jotun U.AE Ltd. LLC. Jotun (Singapore) Pte. Ltd

P.0. Box 2021 Stather Road, Flixborough Al Quoz Industrial Area No 11-15, Sixth Lok Yang Road
N-3248 Sandefjord North Lincolnshire DN1S 8RR P.O Box 3671 rong

MNarway United Kingdom Dubai UAE Singapore 626 111

Phone 777 700 Phone ~“* "0 ce0voon . phone Phane -

Fax Fax Fax Fax

Jotun is a World Wide company with factories, sales offices and stocks in more than 50 countries. For your
nearest local Jotun address please contact the nearest regional office or visit aur website at www.jotun.com

ISSUED 14 FEBRUARY 2002 BY JOTUN
THIS DATA SHEET SUPERSEDES THOSE PREVIOUSLY ISSUED

PDF Version :
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Jotun Paints

Sino-Thai Engincering & Construction PCL.
29" F1,, Sino-Thai Tower.

32/59 Asoke Rd..

Bangkok 10110

23 June 2006
Altn :

Dear ]

Jotun Thailand Limited would like fo conlinm that Tankguard Sto can

withstand with erude oil temperature at 95¢ and we would like to recommend

the paint system as follows:

I# coat : Tankguard Storage 125 microns
2% coat : Tankguard Storage 125 microns

For your consideration.

Your sincerely,
JOTUN THAILAND LIMITED

Sales Manager. Proterctive

Lintited
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Company Profile

XVPEX Chemical Corporation

Vancouver, on Canada's wesi consl (s home 1o the hesd office
and primary manufacturing faciity of Xypex GChemical
Carparation

The Xypex crystalline hrclogy  far erp o,
proteciirg and  enhancing  concrele  wae conceived  and
developed in 16868  Today. through an intematiconal natwork
of disiributors and [censess In over 70 countries, Xypex i
spacified and spplied on thousands of majar  conerete
slruciures around the waorld,

Hypex Chemical Corparation's Quallty System has boen cortfisd and regisierad to Cuality System Standard, BS
EN IS0 8001:2000, Dasign, manufasters  and marketing of specslty products for the waterproofing and
profeclion of concrete. Xypex Chemical Corperation has grown @ succussful regutation (n the ‘ward of
cencrate’ by carefully integraling cerporaie, markaling and ressarch alrategies sround ihe needs of their
cuslomsrs: Xypex's commitment fo gualily is oregoing.  preduct and technicel support are readily available
weorldwide,  preduct line meots the demands of value enginsering and product. R & [ kaeps pace wiky lhe
advarces in comenl bahavior research

XYPEX Australia

In 1991, Concrete Waterproafing Menufasturing Pty Lid trad ing
as XYPEX Australia, was established al the sirategic location of
Albury’Wodonga, on (he New Soulh Wales, \Victoran berder, 1o
manufaziure the unigua range of Xypex concrets waterproofing
preducts. The company was crealed under hcence fo Mypex
Chemical Corporation for the manufectaring. distrisution and
aales of Xypex in Auvstralia and Mew Zealand and selscled
producis in the Scuth East Asian markal.

Xypex Augtaliss manuimcturing facility o & highly mechenized, “sesl avsilable lechnclogy” biending and
pazkaging plant capable of producing sufficient ressrves 15 mes! peak demand. Raw malerials are sourced
Iocally from throughout Australia,

Xypex Austrolla hes developed Cuality Syslams in scsordance with Australian-MNew Zealond Standerd ASINZ 1S

B00F 16%4 Thase sysiema are applied b all aspects of il and i Y
underpinning Xypex Australia’s 1o providing all of is wll." & world standard produst
e

Specifications (Shortform)

XYPEX CONCENTRATE Specifications {(Shortform)
Concrete Waterproofing by Crystalisation using a Catalytic,
Crystalline Waterproofing Material

The waterproofing admixture shall be of the dry, cementitious powder type, known as
‘concrete waterproofing by crystallizatien’ which, when introduced to the concrate, shall cause
2 catalytic, muitiplicative crystalline growth response, resulting from a reaction between
water, the chemicals and all of the major chemical by-products of the cement hydration
processes, With water as the catalyst, this reaction shall cccur primarily with the calcium
sllicate hydrates, caleium hydrexide, various mineral salts (including potassium) plus
unhydrated and partially hydrated cement particulate.

The catalytic crystalline waterproofing shall generate within the concrete the capacity to be
reactive on an everlasting basis, whenever moisture |s avallable within the concrete,

The catalytic crystalline waterproofing shall not have any accelerating cr excessive retarding
effect upon the concrete. It shall not in any way decrease the compressive strength, ner shall
it cause any other datrimental effects upon theconcrete.

The catalytic crystalline waterproofing shall cause the chemical contrel and permanent filling of
caplliaries, bleed tracts and small volds within the concrete with a multiplicative crystalline
growth which:

+ Is resistant to greater than 120 meters of hydrostatic pressure

+ Is able to 'bridge’ and seal static cracks of up to point four of a millimeter (0.4mm) In width

+Is tolerant to a pH range of batween 3.0 and 11,0, in constant cantact

+ Is unaffected by temperatures ranging frem -320C to 1300C, in constantcontact

+ Is not affected by humidity, ultraviolet rays or oxygen levels {oxidisation)

« Will prevent the penetration and movement of chioride ions within the concreta to below
the lavel necessary to cause electrolytic corrasion of the

reinforcement steel.

Requirement Standard for Criteria
Testing
a, Permeability CRD-C-48-73 No leakage Less than

DIN 1048: Part 5 30mm

b. Resistance to ASTM CB72-76 Chloride lon concentration
Chloride below 500 ppm at 2em
Fenetration depth

c. Chemical Resistance ASTM C267-77 Mo detrimental effect

d. Suitability for use in 5.5, 245 Sultable for use In potable
Potable Water water containments
Containments

&, Carbonation JAERI-M-89-211 Carbonated thickness balow

B.4mm

XYREX'

An [ntroduction to Xypex Waterproofing

by Crystallization®

e g Crigiadling Wakerproaling Systom

Th e systerm invabes walernrooling by crysialfzaton whereby the additian of

catabyst Xypax

to pramixed concrete and waler causes @ readtion thet generates a non-scluble erystalling growih within the blsed 1ract and

caplary gysiem of concrete. Thus the

w 1o by i ids,

Voo, PWnLE s ling b O stallinliond worbs

Whan & cament particls hydrates. ll\el! 18 reaction netwesn water and the cement that ceuses & Lo become a hard,

solid mass. This reactian byp

such as Cn lcium Sdieate Hpdtele, Calcium Hyd roside and leaves

mineral safts and unbydrated cement within the concrete mac With the

add ition of the catalyst Xypex o second group of chemizals 13 introd uced to the congrats which whan cambined with The
chemical by-products of hydration. in 1ne cresence of watar, cause a readtion whish generatas a mudtl dimanaional non sohulile
dendritic structure. This atructure can only farm whaers maistiure is presant and thus

the crystals tend to grow within the bleed tracl ar caplliasy system or within shrinkage cracking oceurring In the soncrete,

o en Hasyliz

Xypex Crystatling Growlh obwerved a1 S0mm ovar 26 days. Incepenaent 1asis conducted In Japan by Central Aosearch
Laboratary of ikl Sholl revealed enatalline growth at 5S0mm. This raport is dlusirated wih electron microscope photographs of

The crystallization

L An wiueatod contrel sampls sheared 2, A sample teated win Mypex semilark 3. This photograch of the shearsd face
through at Sdmm bedow the #rd suriace s0d  shasred threugh 81 50 mm Lelow 1he ond  teken Bt 26 davs Bhowa considesabls
phgtography @2 of the  shoared face.  suttace and the phetogiach is of the shesed  crysabzation developed from the gel
Precipitates Ca (OH2) Calowm MWydrowide face, Crstal fosmation by estahiic reastean of C5H.
tagether with cublc and thombi particles are  smanating from the Xoex is commenting,
vadla, This can bn seenstaring frem Lhe areas of Ca

|GHZ| with grawth tewned the -5 -H pal.
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PRODUCT DATA SHEET

DESCRIFTICN

Xypex 15 o wnigue chemucal westmeni for (e
wilerproufing, protection and repar of conereie,
XYPEX COWCENTRATE 15 the most chemically
octive  product  within - the  Xypex  Crystalline
Waterproofing System.  Whon maxod with water, this
Light grey powder i applied os a cementivons slumy
coat (0 above prownd or below gromd concrete, enther
i a single cont of as the first of @ two-cont application,
It is also mused dn Dry-Pac form for sealing strips at
construction joinls, or for the repuiring nf crcks
(aulty construction jomis, and honcycombz,  Xypex
prevents the penctration of wier snd other liquids
fom amy direcuon by cansing a catalyte reaction that
Jroduces a oou-soluble crysuline formaton within
e pores and capillary wacts of the concrete mnd
cetnenl-based matenols,

RECOMMENDED FOR

Beservrs

Sewage and Water Treatment Planis
Uneder pround Vinls

Seeondary Comalnment Structires
Found stions

= Tumels and Subway Systems

= Swimming Poals

= Parking Stroctures

= Roof Decks

ADVANTAGES

Resists extreme bydmstatic pressure

Becomes an integral pont of the substrate

Cam senl hairline cracks up te U 4mm

Allows concrete to breathe

Highly resstant to ngpressive chemicals

Non-toxic

Deves not require a dry surface

= Canbol puuciure, ear of eome gpan al the seams

= Nn epstly surface priming or levelling prior 1o
mpplicaion

= Dves not require sealing, lappimg and fiashing of
scams 2 comers, cdges or betw cen membraes,

= Cau be applied 1o the positive or the negauve side
of the concrete surface

*  Does om require protection during hackfilling or
turing placement of sweel, wire mesh or nther
meterialy

*  Less costly 10 apply than most ather methods

*  Notsuhject to detenorabion

+  Permanent

P e

CONCENTRATE

et T
e

Erystal Growih

PACKAGING

Xypex Comcentrate 15 ovailable in 4 kg, 10 kg, angl 20
kg buckets,

STORAGE

Kypex products must he stored dry st & oummuem
temperature of 7" C. Shelf I is one year when stored
uncer praper condrions,

COVERAGE

For sormal surface conditions, the coverage rae far
cach Xypex coat is 065 - 0.8 kg'my',

TEST DATA
FERMEABILTTY

.S, Amuy Cums of Engitieers (USACE) CRI} C48-73
“Permeability of Conerete” Pacific Testing Labs,
Seattle, USA

Two mch (5Tmany tack, 2000 pa (13,8 MPa) Xypex
weated concrete samples were pressure testod up o g
A0S ML (124) water head (175 psv'], 2MFPay), the limit

of the testg appaaius,  While unweated samples
showed murked leskage, the Xypex-weated samples
(as @ result of e crysallisation process) hecame
totally sealed and extubited no measurable leakape

DIN 1048 “Water Impermeahility of Conerete”™
Bautest - Corporauon for Rescarch & Testing of
Building Matenals, Augsburg, Germany,

Tweeny con thick Xypex-reated concrete samples were
pressure tested up 1w 7 bars (230 11./70m water head)
for 24 bours o detemone water impermenbility.
While the relerewce specimens measurcd  witer
peneration up 1w depth of 92mm, Xypex-rented
sumples measured witer ponctration of zern 1o
average ol 4mm.

ONORM B 3303 “Water Tmpermeability of Concrete”
Technolnpisches Gerwerhemusoum, Federal  Higher
Technical Education & Reseprch Insutate, Vienna,
Austria

Kypex-treated concrete samples were pressure tested
to o maximum 7 hars (220fL.70m water head) for 10
days. Test revenled that while 25 mi nf water had
pencirated the unircatod concrete samples, rero wl had
penetrated the Xypes-trealed sumples. Test specimens
were then broken amd shiowed water penctabon (o o
depth of 15 mn on unireated samples bot no

Concrete Waterproofing by Crystallization™



measursble  walgr pencirtion on the  Xypex-ireated
samples.

CSN 1209/1321/ “Impenmeability and Resistance to
Pressurized Water"  Institute of Civil Enginecnng,
Techuology and Testng, Bratislava, Slovak Republic
Nypex-weated il wntreated concrete sumples were
exposed 1w L1 MPa ol pressure to delermane wales
permeability, Resulis showed the Xypex-treated sumples
provided elfective protection agunst hydrostaic wata
presawrs,  Treatal and witreated samples were als
subjectod tn comtser with silage juices and vorous
pernleum products {eg diesel oil, wransfwmer ol
gasolingd ot 14 kPa for 28 days,  The Xypes-iremed
samples sipnificantly reduced the penciration of these
solutians

CHEMICAL RESISTANCE

ASTM C 671 "Chemical Resistanee 10 Morars™ Pocific
Testing Labs, Scattle US4

Xypex-ireated cylinders md d eylinders were
exposed fo Dydrochloric ocid, coustic soda, tolucne,
mneral oil, chelyne glycol, paol chionne wnd brake Nvid
il otber chemicals,  Results indicated that chemical
expogwre did pot have any detimental effects on the
Mypex conting.  Test following chemicol cxposure
measured an pverage 17% higher compressive strongih in
the Xypex-treated specimens over the umrcated control
samplcs,

TWATE unmversity Technical repon “F o Acid

POTABLE WATER EXPOSURE

MEF 61 Dnnlang Water System Companent ~ Health
Effects™ NSF International, Ann Arbor, USA
Exposure testing of patable water in contnet with Xypex-
trester samplcs ndicaterd no inrmiul effeets.

RADIATION RESISTANCE

USA Stadud No. No% “Protective Coatings for the
Nuelear Industry” Pacific Testing Labs, Seattie, USA
Afer exposure to 5,76 % 10 rads of wamu vadiation, the
Nypex treatment revealed no il effects or dumages.

APPLICATION PROCEDURES

|. SURFACE PREPARATION  Concrete surfaces fo
e wedted mist be clea and free of latance, dirt, film,
painm, eonting or other forelgn mtter.  Surloces st also
have an open capillary sysiem 1o provide “looth sl
suction” for the Xypex treatment. If sudace ic wo
smaath (e.g. where steel forme are used) or covered with
excess {orm oil or other foreign mawer, the concrete
should be Tightly sandblasied, witerblasied, or eched
with murintic {(HCL) acid.

2. STRUCTURAL REPAIR Rout  oul  cracks,
{imihty comstruction joints and other strectural defects 1o o
depth of 37mm and & width of 25mm. Apply 8 brash
com of Xypex Concenirate a5 deseribed i steps 5 & 6
el allow fo dry for 10 mimaes, Fill caviry by tightly

Attack’ Monoka, Japan

Xypendrested mortar aod  untresed monar were
. d for acud afier exp n oa il%

HSO'  solunon for 100 days.  Xypex suppresed

conerete erosion to LR of the reference samples,

FREEZE / THAW DURABILITY

ASTM C 672 “Sandard  Test Mathod for Sealmg
Resistunce of Conerele Swriaces Exposed 1o De<ving
Clemicale” Twin City Testing Lah, St Paul, USA
Kypen-rested  samples chlonde  don
concentrafion 1o below the Jevel necessary 10 promate
clectrolviic comosion of renforcing sieel, Visual
exumination of untrested pavels after S0 Feezothaw
gyeles showed o marked increase 1 surfaee detenorabion
compared 1o Xypex-treaivd sumples.

NS A 6204 “Concrete Freere/Thaw” Japan Testing
Centre For Construction Matenials, Tokye, Japan
The of bmh ond Xypex-

treatedl concrefe samples were 1k hout 435

g Dry-Pac imo the groove wilh peuimatic
pacad.ng mnl or with hammer md wood hiock, Dry-Pac &
prepared by mExIMg 59X pans Xypes Concentrate powd
with cme part waler 10 3 dry, lampy consistency.

Mole:

1. Apninst a divect flow of witer {leakage) or whore
there 18 exeess mobsture due 10 seepuge use Xypex
Parch'n Plug then Xypex Dry-Pac followed by o
brush comt of Xypex Concentrate (refer 10 Xypex
Specification and  Application Manual [or - [ull
detailz).

2. For expansion joims or chrome movig crscks,
flexible mmerinls such s expansion jeins sealas
should bensed,

3. WETTING CONCRETE Xypex requires a suiuried
subswate and a damp surface, Concrete surfoces must
e thaorow phly sanrated with clean water prior o i
application 80 ws womd the proper coriung of the
wreament and 1o ensure the prowil of the crystalline

freczedbaw cycles. At 204 cycles, the Xypcs treiod
sanples showed 96% relatve durability eomparcd 10

S in thc untreated smmples. At 435 eveles, the Xypex-
treated  samples memsured 9% relative  durahibing
comparcd o 7 8% in the untretod refercies samplis

fieep within the pores of the concrete.
Remove excess surface water before Use upplication,
I conerete surfbce drcs owl before applicstion, it
st he re-wetted,

XYPEX CONCENTRATE PRODUCT DATA SHEET

METHOD STATEMENT FOR APPLICATION
OF CONCENTRATE COATING

(To ba read In conjunction with "PREFACE TO METHOD STATEMENTS™)

[ Surface preparation;

4. MIXING FOR SLURRY COAT Mix Xypex powder
with clean wuler (0 o creumy consistency i the following
pruportions:

Fr Brush Applicarion
0.65-0.8 kyim?
3 purts poweler w2 pans wal

1.0kgh
3 pang powderto | part water

Far Spray Application
1165~ 08 kgl
5 panz powder 1o 3 pans witer
(ratin mey viry with cquipment vpe)

D ot mix more Xypex morerial thon com be applicd in
20 minutes. Do not odd water once mix stars 1o harden.
Pratect hands with rubber ploves

5. APPLYING XYPEX  Apply Xypex with o semi-stifl’
nylon bristle brush, push breem (for large hordzontal
surfaces) or specializedl sproy equipment,  The conthug
st be yiformly opplicd and gwuld be jost under 1.25
mm. When a sccond coal (Xypex Contentrate or Xapex
Muodified] 15 pequived, i should be mpplicd afier the first
vivt s reachiod oo mitial set bt while of 15 sl "precn”
(less than 48 hours). Light pre-wetering hetween coots
may be required due 10 drying,  The Xypex treatment

TECHNICAL SERVICES

l'ur T IS s, alternative application methods, or

the paiibiliey of the Xypex
treatinat with other products o (echuelogis, contac) the
Technical Depanmmem of Xypex Australie or your local
Xype represenative,

SAFE HANDLING INFORMATION

Kypex s alkaline. As o cenentitions powder or mixire,
Hypex may couse sigmifivant sk und eye imitution,
Directions fr tresing Mese probloms are clely detailed
on all Xypex buckets and packnging. The Manufacrurer
nlsn mointams eomprehensive and up-to-dme  Maeral
Sofety Dotn Sheets on ol 13 products. Eoch sheet
contpins health and safety information for the prfeetion
of your employees and  customers. Comiact  Xypex
Australin or your loeal Xy pex reprewntative o oblain
copics of Mmteriul Sofety Datn Sheets prior to product
STO0ALE OF USC,

WARRANTY

Comerete Waterproading Monwlsctarng Ply - Lud girading
a5 XNypex Auvstrabio) (the "Muwfacturer™) worrts that
e products manufocturad by Bt sl be free from
material defects and of & consistent aualiny, Should any of
e pruducts be proven defective, the Linbility of the

must ot be applied under miny it ar whon
ambient temperntnre 18 below 4°C, For recommended
cquipment, contacl Mypex Apstralia of  your nearcst
Kypex disinibtor.

6. CURING o misty [or speay of clean water must
e used for cormg the Xypex tremment.  Curing should
hegin s soom s the Xypex has sl 1o the poin where it
will not be damaged by o fine gy of wier.  Under
normal conditions, i 18 suflicien o speay Xypessrealod
surfoces three times per doy [or two to three dovs. In hat
oF ol clunales, sproving may  he  required  more
frequently. During the curing period, the costing mmus) he
protected (omn ramiall, frost, wind, the puddimg of witer
wd Lemperatures below 270 for o peniod of not less thi
4K hours ofter application, 1T plavic sheeling is wail oy
profection. it st be rasod ofl (e Xypex 1o allow the
coaling to breathe, Nypes Gamms cure may be used in
liew of water curing for certain applications (eansull with
Xypex Australins Teebnical Department or your local
Xypex represenintive]

Note:  For comercte structures that hols Tequids (e.p.
oo, swinming paoks, hmks, ete), Xypex should be
cawed Jor thrve diwsoand allowed to st Tor 12 days belore
Tl the sireture with liguid.

slall be limited to veplacement of the
product ex-luciory. The M lBetirer gives o wiwranty
a 1o fness of the products for any pacticular porpose,
The user shall: determine the sutability of the | maduct for
ats intendel use; comply wilh ihe directions [or wae
sale bl mformation available from Xypes; where
wecessary. cugage mn eaperienced Xypex applicotor, and
asgume all peks and haobilities i connection with the use
of this producl.

3 Curing:

L | Concenirate should be water cured for 2 days. Typically only sufficient water to "discolour”

trate is deamed

a2z I the event that water ouring i not practical XYPEX Gamma Cure may be employed,

1.1 Ta snable and lo oplimise crystaline growth info fhe struciure an cpen capillary system

must be attained prior to application, Therefore all agents thal may reduce optimum
condltions must ba removed,

1.2 Allof the fallowing must be removed;
= Surface [aitance,

. Al hydrocarbans or (ke mateslal eg. form ofl, oil and grease, fats atc,
. Al loose debris including dust,

. Mineral d ite, ag. ealclum carb

- Al paint and assoclated paint solvents, and

. Any other source deemad o reduce toath and suction of the surfaca,

1.3 The above may be achleved by a wash, acid wash sand ar shai biast,
high preasure water sproy or whataver means deemed necossary and adequals to remave
any and all of the above,

1.4 The aea 1o be treated should be prepared ss above and saturated with water prior fo

application, Pooled or excess water should be remaoved.

2. Application

21

22

3

z24

25

26

Brush application: a XYPEX brush or where required a semesiiff short bristie broom
should be used, Typical mix rate far this application is five (5) parts Concentrate 1o two (2)
parts chean potable water, Only {hat amaunt of product that can be applied within 20 - 30
minutes should be mixed,

The Concentrate should be well worked Inlo the suface ensuring that all hairine cracks
and peres are filled.

Application rate shoud be betwsen 08 and 1.0 kilograms per square meter.ie
appraximatedy 1.5 mm thick)

Soray appliation: Suitanle spray squipment must be employed, at the loast slandard it
shoukd ba capable of applying at the mix rate oullined whilst simultaneously applying
sufficient "force” to ensure that the product is warked irlo the surface (Typically 30 to
anpPsl)

Mix rate for spray application is five (5] parts powder to three (3] parts clean polable water,
Mix rate may vary depending upon the spray egquipment used,

Applieation rote per square meter |s as for brush application.

33

34

The nn,ed of curing is to optimise the 1mnafemme of crystaliine growth, Due to 1he

porosity, pi g weather elc] it is important to monitor the
pcocnl Ultimnately lh. coating needs o rala]n maisture for a minimum of three(3) days
Howsver exceas moisture should ba avoided, Al times the use of XYPEX Gamma cure
along may not be sufficient to achieve correct curing. Caution should be exercised and as
mentloned above the pracess should ba monitared,

Far A li d tisg that a i
and XYPEX Gamma cure be employed lo oplimise curing.

of water curing

4 Remarks:

4.1

4.2

43

44

a5

4.6

4.8

4.10

The applicalion of XYPEX Gamma Cure immediately prior to the application of
Concentrate will serve to accalerate crystaline growth.

The application of XYPEX Gamma Cure as a curing agent will serve to give a “harder
surface to Ci . A mare istant colour is also generally achleved in this
circumstance,

Initial and final set times will vary In sccordance with the environment in which the
Concentrale is applied. Envirenment includes prevailing weather and the surface upon
which the Coneentrate s applied.

Concantrala may only ba applied by brush or spray! It should ppt be applisd by roller or
paint brush or any other methad,

Mix rates will vary dependent on the nature of the water (eg pH or sofiness). Te that end
test mixes should be undertaken to ensure comect consisiencies are achieved

Coneenirate requires to "breathe” in order to cure correctly therefore plastic or anything
which prevents this must be avalded

Due to the inherent properties of Concentrata, friction on the surface regardiess of the
source should be aveided until curing has bean achieved, Failure (o do this may resull in
re-emulsification of the coaling.

Backfiling should not take place In less than 36 hours or until a firm sef has been achieved
{rol less than 36 hours)

Care should be {aken fo ensure that any subsequent coating (eg tiles or pairt] is suitable
and compatible priar to Concentrate being applied

Trafficking of the coating should ideally be avolded or at least reduced o a minimum.
Early traffic may lead lo re- lsification and sub t traffic may lead lo dusting of the
product




Application Schematic - Xypex Coaling Sysiems
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Sempra Energy Breakwater
Ensenada, BC Mexico

XYPEX Concentrate was selected by the
project enginger to protect this structure
apainst chioride atfack. A surface area of
10,000 m* was treated with 2 single coat at a
rate of 1ka/m®. The breakwatar was designed
to protect LNG ships while they are docked at
the un|oading facllity on shore.
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PROJECT SHEET

Owner/Developer i Singapore Refinery Co. Private Limited
Consultants H Dagremont SPA

Main Contractor i JGC Singapore Private Limited

Civil Contractor 3 Antara Koh Private Limited
Waterproofer : Jingslink Marketing Private Limited

Xypex Concentrate slurry and Dry-Pac were used to repair and seal up 600 m run
of water weeping cracks to the waste water treatment containment structures, i.e,
Secondary Clarifier Tanks (2 Nos.), Biclogic Treatment Tank and AIPI| separater
tanks, in this project.

The waste water treatmenl tanks were designed to hold waste waler generated
from the patroleum refinery process.

JINGELINK MARKETING PRIVATE LIMITED Tel: +85 82808838 salssljmpl.com.sg www.]mpl.com.sg



TANKES

Name
Location

Fraoj Type

EXXON USA EAYTOWN FLANT

BAYTOWN, TEXAS
V.5.A.

CHEMICAL, HYDROCAREON & CHLORIDE PROTECTION

Specifie Prod XYPEX Concentrate

Applicator CONCRETE WPG OF TEXAS
Comments SULPHUR PIT #2 WAS WATERPROOFED WITH XYPEX
CONCENTRATE.
Marne UNION OIL
Location CLOVERDALE, CA
U.5.A,
Proj Type  SEWAGE, SEWERS, WASTEWATER TREATMENT
FOUNDATION WALLS & FLDORS
Spec'd Prod XYPEX Concentrate & Modified
Size 1,258 LBS Recall Date
Owner UWION OIL
SANTA ROSA DICK CARTER
Designer VALLEY ENGIMEERS
Applicator WALLEY ENGINEERS-FRESNO
Completed 1988
Comments NEW CONSTRUCTION - SEDIMENTATION POND.
Name TEXACO OIL COMPANY - SEPARATING TANKS
Location MILFORD HAVEN
UNITED KINGDOW
Proj Type CHEMICAL & CHLORIDE PROTECTION
Spec'd Prad  XYPEX
Owner TEXACO OIL COMPANY - UNITED KINGDOM
Designer OWNER
Comments XYPEX WAS USED TO TREAT ALL CONCRETE OIL / WATER SEPARATING
Proj Type CHEMICAL B CHLOAIDE PROTECTION
Spec'd Prod NYPEX
Design Stage N Start Date
Bid Date Supply Date
Size B@ S50 METRES Recall pate
Lead Source ODISTRIBUTOR
Territaory SLOVAK REPUBLIC
Owner BUKSEDIA A.5,
HENCOVCE Phone
Applicator  HYDROSTOP S.R.0.
Fhona
POPRAD
SLOVAK REPUBLIC
Comments CIL PITS, LOCATED UNDER PRESSES, WERE TREATED WITH A
TWO-COAT APPLICATION OF XYPEX CONCENTRATE AND MODIFIED
TG PROTECT THE COWCRETE CONSTRUCTION AGAIMST CRUDE-DIL
SUBSTANCES.
MName CHEMOSVIT CHEM A.5. - OIL STORAGE AREA
Location SVIT
SLOVAK REPUBLIC
Proj Type  FOUNDATION WALLS & FLODRS
CHEMICAL & CHLORIDE PROTECTION
Spec'd Prod XYPEX
ize 1,372 5Q METRES Recall Pate
Duner CHEMOSVIT CHEM A.S.
SVIT,
SLOVAK REPUBLIC
Contractor CHEMOSVIT CHEM A.5.
Applicator  HYDROSTOP 5.R.0.
EARPATSKA 15 421-92-7724-451
B5 801 POPRAD 421-92-7714-452
SLOVAK REPUBLIC
Results SALE : PRI-9BS Completed 1954

Comments

TD PREVENT SEEPAGE OF ANY DILS AMD CHEMICAL MATERIALS

Name MOBILE CORPORATE OFFICE BUILDING {NEMW)

Location FARMERS BRANCH, TEXAS NORTH
U.5.A.

Praj Type  VAULTS E ELEVATOR PITS, SUMP PITS

Spec'd Prod HEY'DI

Owner MOBILE OIL CORPORATION

Lesigner RICHARD FERRARA ARCHITECT, INC. Type  ARCHITECT
445 E. WALNUT, SUITE 131 Phane
RICHARDSON, TX 75081 Fax
U.5.A.

Hame EXXON-TIGER MARKET GAS STATION/GROCERY STORE

Location SAN ANTONIO, TEXAS
u.5.a,

Proj Type FOUNDATION WALLS & FLDORS

Spec'd Prod XYPEX

Owiner EXXON COMPANY, USA

HOUSTON, TX Fhone
u.5.4, TOM VALERY

Designer MDN ARCHITECTS Type  ARCHITECT
318 W. SUNSET Fhone
SAN ANTONID, TX 78203 Fax 218-82%-1882
U.5.4, OSCAR PENA

Contractor  TRAMMELL CROW CONSTRUCTION
28 E. 5TH STREET, wiea Phone
TULSA, DK 74183-4422 Fax 91B-588-9663
U.5.4,

Name OIL PITS UNOER PRESS MACHINE

Location WRANOY NAD TOPLOU, SLOVAK REPUBLIC
INTO THE GROUND, XYPEX CONCENTRATE WAS USED TO SEAL THE
EXISTING CONCRETE FLOQR.

Name MOBIL OIL GAS STATION CONVENIEWCE STORES

Location DEDEDC/MANGILAD, GUAM
U.5.A.

Proj Type FOUNDATION WALLS & FLOORS

Spec'd Prod XYPEX

Lead Source DISTRIBUTOR

Territory GLIAM

Owner MOBIL OIL
GUAM Phone
U.5.A.

Applicator URETHANE SERVICES
147, FARENHOLT AVENUE Phane =70 0 00
TAMUNING, GUAM 56511 Fax 671-E6B-4BB4
U.5. 4, WILLTAM MURFHY

Comments XYPEX CONCENTRATE AND MODIFIED HAS BEEN APPLIED OVER
SPLIT BLOCK WALLS OF THE "ON THE RUN® CONVENIENCE STORES
AT MOBIL GAS STATIOMS ON GLAM.

Mame OIL PITS UNDER PRESS MACHINE

Location LIPTOVEKY MIKULAS
SLOVAK REPUBLIC

Praj Type  CHEMICAL & CHLORIDE PROTECTION

Spec’d Prod XYPEX

Design Stage N

Bid Date

Size

Start Date
Supply Date

45 50 METRES Recall Date

Lead Source DISTRIBUTOR

Territory

SLOVAK REPUBLIC



Kame OIL STORAGE FACILITY

Location JELSAVA
SLOVAK REPUBLIC

Proj Type  CHEMICAL & CHLORIDE PROTECTION

Spec'd Prod XYPEX

Design Stage N Start Date
Bid Date Supply Date
Size 144 5[ METRES Recall Date

Lead Source DISTRIBUTOR
Tarritory SLOVAK REPUBLIC
Inv Code
Applicator  HYDADSTOP 5.R.0.
421-92-7724-851

POPRAD 421-92-7724-452
SLOVAK REPUBLIC

Comments THE COMCRETE SURFACES OF THE OIL STORAGE CHAMBER IN A
MINING COMPANY WERE CLEAMED WITH A HIGH PRESSURE WATER
CLEANING UNIT (508 BAR), AND THEN TREATED WITH AN
APPLICATION OF XYPEX CONCENTRATE, ALL JOINTS AND CRACKS

WERE CUT, FILLED, AMD SEALED WITH XYPEX Concentrate DRY PAC.

PROJECT DETAILS

PROJECT TYPE ~ NEW

STRUCTURE TYFE © WASTEWATER TREATMENT PLANT

TYPE OF CONSTRUCTION & Tahk

PRODUCTS USED

AYPEL CONCENTRATE

ADDITIONAL DETAILS |

DNWER.  PITPGL

ARCHITECT{: L-BOUARE ENVIRONL LNT & ENGINEERING CO. LTD

BUILDER = NAWARATPATANARARN PCI

XYREX®

Concrete Solutions

PROJECT REFERENCE

THE COMPREHENSIVE WASTEWATER
TREATMENT PLANT PROJECT

THE COMPREHENSVE WASTEWATER TREATMENT PLANT PROJECT iulmsansnaniissunninia

Jite wngesmrenATinaal Tauinguiasdif snasina daunad Adwiwe e et s Rrifrom
EEL k:nﬂu?mm‘ﬁnr'iuﬁ AATUATIN
XVPRX CONDENTRATE (hitafipnifnsldtusall g fimnslausrsiiin P ing

. ~ X d s -
TalAzstrmfn A UniaRnds 12,000 AEu. v0s STORAGE TANK, CONTACT TAMK, BLENDING TAMK,

ok,

Bl o, 3 - (i
13Ty VMTETIEAY L

QBSEAVATION FIT e

bk
1 Wk

B =
iR AR T TN

HESTLETRNE ST AT It

LOCATION | RAYONG START DATE  O6!11/2553
CONSTRUCTION COMPANY . NAWARATPATANAKARN POL COMPLETION DATE @ 251112854

PROJECT REFERENCE

ORI e
gatminuuds IRPC
Pre treatment unit for waste water plant - IRPC

Aetnatin@e s IRPC Smdnseus PrudetntathFusangasvnsriing

il Tnns R TasTA pH genine 48 XYPEX aruAT Al Rdnian
Untlosranrasanngnansiafiinngany fasfiimerhdag XYPEX CONGENTRATE un

ufUrn) 2,500 ITTeET

Ownar IRFC
Gertractor: UiHy Amssfuiaali Suia

Systam : 1 Coatng System Xypes Conceniale



PROJECT DETAILS

FROJECT TYPE - NEW
STRUCTURE TYPE - SEWAGE & WASTWATCR TREATMENT

TYPE OF CONSTRUGTION  FACTURY

PRODUCTS USED | AYFEX CONCENTRATE

ADDITIONAL DETAILS

BUILDER © Bt eifneedurieatng dafa

XYREX"

Concrete Solutions
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F52-442( R/C)

TPI POLENE PUBLIC COMPANY LIMITED

Research and Development Department

Standard Laboratory Section
299 MOO.5, TTUBKWANG, A.LKAENGKHOY, SARABURI 18260
Tel. (036) 358999, Fax. (036)358910-12
Test Report of Special Sample

To. Product Control 3 /C.Q

CCzi- Report number : SPSR - 130/2024
Type of Sample : #19611 PTT Brine water Page : 1/1
Waste Code : SS-1067-03 Date of received : 31/10/2024
Work Oder No. Q92410W009 Period of testing : 31/10/2024 - 13/11/2024
Unit Test Results Test Items Unit Test Results
1. Heavy Metal 2. Main oxides
Ag mg/l <0.50 AlLO, % g
As mg/l 2.1 CaO % S
Ba mg/l 2.92 Fe,0, % e
Cd mg/l <0.50 MgO % -
Cr mg/l <0.05 Si0, % -
Cu mg/l <0.50 K,0 % 0.01
Hg mg/l <0.50 Na,O % 0.04
Mn mg/l 9.94 PO, % -
Ni mg/l <0.10
Pb mg/l <0.50 3. 80, * % 0.01
Sb mg/i <0.10 4. C] #** ppm 250.36
Se mg/l <0.50 5. LOI % 3
Sn mg/l <0.50 6. Flash Point c -
Ti mg/l 0.74 7. Viscosity ** Cp =
T1 mg/l <0.50 8. Water Content % o
% mg/l 0.20 9. pH ** - 7.00
Zn mg/l <0.50 10. Moisture % -
11. GCV Kcal/Kg -
12. NCV* Kcal/Kg Non combustible
13. Total Hydrogen % -
Remark : * WO ATIHOINUAYN Product Contral 1, ** HATIATI9INUNUN Product Control 3

*ig Hﬂ"llﬂ'}'l:iffi'l Cl Hnm:umui: il.ﬁ*.l'lﬂ'l(ﬂl'lll.ﬂlln Product Control 1 o0 uEv8aM2 el‘l.f‘l!'I:‘I;i'l‘"rll.ﬂ\-l.I'I Product Control 3

Checked and issued by : Approved by :
Asst. Supervisor Asst.Section Manager / Section Manager



299 MOO.5, TTUBKWANG, A KAENGKHOY, SARABURI 18260

To. Product Control 3/C.Q

CC: -

TPI POLENE PUBLIC COMPANY LIMITED

Research and Development Department

Standard Laboratory Section

Tel. (036) 358999, Fax. (036)358910-12

Test Report of Special Sample

Type of Sample : #70019 PTT Produced water

Waste Code : SS8-1067-02

Work Oder No. Q92410W008

F52-442( R/C)

Report number : SPSR - 129/2024

Page : 1/1

Date of received : 31/10/2024

Period of testing : 31/10/2024 - 13/11/2024

Unit Test Results Test Items Unit Test Results
1. Heavy Metal 2. Main oxides
Ag mg/l <0.50 AlLO, % -
As mg/l 0.79 CaO % -
Ba mg/l <0.50 Fe,0, % -
Cd mg/l <0.50 MgO % -
Cr mg/l <0.05 Sio, % -
Cu mg/l <0.50 K,0 % 0.01
Hg mg/l <0.50 Na,0 % 0.09
Mn mg/l 1.06 P,0; % -
Ni mg/l <0.10
Pb mg/l <0.50 3, 80; * % 0.01
Sb mg/l <0.10 4, Gl ppm 210.57
Se mg/l <0.50 5. LOI % -
Sn mg/l <0.50 6. Flash Point °c .
Ti mg/l 0.78 7. Viscosity ** Cp =
Tl mg/l <0.50 8. Water Content % -
Vv mg/l 0.22 9. pH ** = 7.00
Zn mg/l 4-0.50 10. Moisture % -
11. GCV Kcal/Kg =
12. NCV* Keal/Kg Non combustible

13. Total Hydrogen

%

Remark :

*  HD3ATIRINUAUN Product Control | .

#* AT 9INUHUN Product Control 3

ik nnimn:“'rh Cl :mwwmuii 31n11:1fnnum|n Product Control 1 107U Y8 AHD TR 'I!Th"ll'lllli'llﬂ Product Control 3

Checked and issued by :

Asst. Supervisor

Date ')(?—-“..Q_Lf'

Approved by :

Asst.Section Manager / Section Manager

Date

Ip-0-2p.
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PTTEP
PTT Exploration and Production Public Company Limited

Sinphuhorm Field
PSH/F
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| Documant Subject | Standard Operating Procedure Volume 5-
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Document Cwner Fietd Manager
Prepared by Msanap Charoensupong
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Document Cwner
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1. PURPOSE
This Standard Operating Procedure (SOP) provides detailed guidance on the safe and efficient
operation of the Produced Water Treatment at the Sinphuhorm Gas Plant.

It addresses start-up, operation and shutdown of the system, and includes procedures on the
supplementary operating tasks, which are the responsibility of the Shift Supervisor.

All Operating personnel must be fully familiar with the content of this SOP prior to commencing
operation of the System.

This SOP does not supersede, nor does it relieve responsibility for compliance with any other
procedure(s) that may be relevant to the procedure. It should be used in conjunction with the latest
P&IDs, which are referenced as appropriate.

2, SCOPE
This SOP is one of a suite of individual SOPs which address the operation of all of the Systems in the
Sinphuhorm Gas Plant.

For a detailed technical description of this System/Equipment refer to Sinphuhorm Gas Plant Process
Systems Operations Manual (Doc No: PH-10-OP-MAN-00002), Volume 5.0 — Produced Water
Treatment.

For details of the Overall Start-up of the Sinphuhorm Gas Plant refer to Process and Utility Systems
Overview (Doc No: PH-10-OP-MAN-00004), Addendum 1 Flowchart for the Overall Start-up of the
Sinphuhorm Gas Plant.

This SOP is a Controlled Document.

It shall be subjected to periodic review and update to ensure the continued accuracy of the document in
line with the on-going operation of the facilities. In addition, changes to the document may also be
identified as part of the Management of Change process, as appropriate.

Furthermore, anyone referencing this document is encouraged to propose corrections, changes or
amendments to the content.

Any proposed changes/amendments must be submitted to the nominated Issue Authority identified on
the front of this document for approval prior to incorporation into the Manual.

Once Amendments are developed, approved and issued for this Manual, they will be copied to all
nominated holders of the Manual, accompanied by an Amendment Instruction Sheet.

Nominated holders of this document are responsible for ensuring that the Amendment is properly
incorporated and the Issue/Amendment Record Page is updated accordingly.

3. REFERENCES

3.1 PTTEP CONTROLLING DOCUMENTS

Document Number Document Title

PTTEP Produced Water Treatment

PH-10-OP-SOP-000(
February 20

05
19

3.2 OTHER REFERENCE DOCUMENTS

Document Number

Document Title

4. DEFINITIONS

41 GENERAL DEFINITIONS

Terminology Description
4.2  ORGANISATION AND DEPARTMENTS
Terminology Description
Corporate Refers to the PTTEP business groups hierarchically above

asset level, and located in the PTTEP headquarters,
Bangkok.

Function Group

Refers to a corporate level business group. These may
have associated Divisions, Departments, or operational
Assets within their hierarchy.

Division A business group may have one or more distinct groups
within its hierarchy. These are referred to as Divisions.

Asset Refers to an operating Asset, site, or location within a
respective Function Group.

Department A subgroup within a Function Group, Division or Asset.

4.3  LANGUAGE

May Indicates a possible course of action

Should Indicates a preferred course of action

Shall Indicates a course of action with a mandatory status
Mandatory Indicates a course of action according to a written

procedure or regulation from which deviation is not
allowed  without written authority ~from PTTEP
Management
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44 COMMON ACRONYMS

Set out below are common specific terms presented in alphabetical order:

BCU Burner Control Unit

CRO Control Room Operator

ESD Emergency Shutdown

PCss Process Control and Safety System
PPE Personal Protective Equipment
PSD Process Shutdown

SOP Standard Operating Procedure

5. ROLES AND RESPONSIBILITIES

51  OWNERSHIP OF THE DOCUMENT
The owner of this document is SPH Field Manager with responsibilities for:

. Issuing this document and its revisions

. Ensuring effective implementation of the document
5.2 CUSTODIAN OF THE DOCUMENT

The custodian of this document is SPH Production Supervisor with responsibilities for:

. Identifying deficiencies or potential improvements
. Initiating periodic revision
. Maintaining revision history and document status register

5.3  KEY PERSONNEL ROLES AND RESPONSIBILITES

5.3.1 Field manger
The Field manager shall:

. Participate and provide necessary input for strategy development, work programs and
budget of Sinphuhorm Field.

. Direct, coordinate and supervise the development, implementation and enforcement of
Safety, Security, Health and Environment (SSHE), operating procedures as well as

@ PH-10-OP-SOP-00005
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. Exercise human resources management authorities as entitled for the position. Retain,
motivate, and encourage good relations among employees of all personnel in the field.
Direct on-site training activities and ensure proper training & development for assigned
staff within function so that they have qualifications/expertise to fulfil job requirement.

5.3.2 Production Supervisor
Production Supervisor shall:

. Direct, coordinate and supervise the production operations according to Integrated
Operations Plan (IOP) to optimize the production of gas / condensate.

. Direct and supervise the activities of assigned operators to achieve maximum utilization
of available resources.

. Direct, supervise and approve all work orders and work permits related to maintenance
and construction activities to be carried out in the field.

. Coordinate with site maintenance on the planning, scheduling and preparation for
major shutdowns and start-ups.

. Decide, within guidelines to make necessary adjustment s to the operation / production
process to maintain optimum process condition and in emergencies, to order and
supervise process shutdown/start-up.

. Prepare various production reports by providing data on production levels fluctuations
in specifications, problems, quantifying the losses in terms of production.

5.3.3 Production Engineer

Production Engineer shall:

. Assist Manager.

. Custodian of Management of Change process and track records for MOC close out.

. Prepare scope of work for Operations Contracts.

. Review the daily log sheets, look for discrepancies/anomalies.

. Supervise the sampling, follow up the analyzed results and coordinate with other
production teams on the laboratory activities.

. Participate in the preparation and supervision of scheduled shutdowns.

. Prepare and ensure the follow up of the site modifications in production related to
productions and plant operations.

. Participate in elaboration of the operating procedures and ensure proper update of the
documents.

5.3.4 Control Room Operators/Operators

Control Room Operators/Operators shall:

rules and regulations applying to each area of Field Operations. . Operate according to situations arising at various stages of the shift.
. Direct, supervise and coordinate Field Operations including Production, Maintenance, . Operate when instructed, the emergency shut-down system and under certain
Logistics, SSHE and Construction. exceptional situations.
. Maintain effective interfaces / communication channels between Field and Head Office. . Maintain an overall control over all ongoing activities on Gas Production Plant (GPP),
. . . L and Well pads facilities.
. Maintain and promote good Company’s image through warm welcoming to site visitors )
for good support towards Field Operations. . Operate from the Control Room’s operator work station.
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. Provide work direction and assistance to process and utilities operators during the 6. SYSTEM OVERVIEW

assigned shift.

. Record a range of data on daily log-sheets at pre-determines intervals, make
calculations and record details.

. Report unplanned operations deviations to supervisor and take corrective action where
these fall within his scope and competence.
5.3.5 Maintenance supervisor

Maintenance Supervisor shall:

. Manage, coordinate, control and supervise the maintenance activities in the field.

. Develop and update annual preventive maintenance program. Prepare corrective
maintenance programs.

. Direct and supervise the monitoring of equipment performance to remedy and initiate
repairs accordingly and recording of maintenance history.

. Implement and propose enhancement to performance standard, procedural control and
emergency response procedure to contribute to the progressive improvement of safety
Management system.

. Ensure the continuity of maintenance activities during hand-overs to counterparts in the
Service.
. Ensure asset reliability and integrity by maintaining and improving the plant reliability,

equipment reliability and all production related reliability and ensuring the timely,
effective and efficient execution of the Integrity Assurance program.

. Prepare various reports on maintenance activities and progress in timely basis.

. Manage and control services from outsource and vendors to ensure timely completion,
efficiency of delivery and compliance with company’s SSHE rules and regulations.

5.3.6 SSHE Supervisor

SSHE Supervisor shall:

. Plan schedule to conduct SSHE Drill and Exercise Plan (firefighting programs).
. Coordinate with concerned parties to set up training matrix.
. Coordinate and conduct inspections/audits of facilities and operation activities.
. Supervise the checking, testing and maintenance of all safety, spill response, and the
fire equipment to be on schedules.
. Develop Safety Standard Instruction (SSI).
. Implement and audit permit to work system.
. Provide guidance/advice on SSHE to field personnel.
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The system receives produced water with entrained condensate from the High Pressure Flash Vessel
115-02-V-004.

The condensate is gravity separated from the produced water in Produced Water Separator 115-27-V-
005, which is then returned to the HP flash vessel by the Condensate Recovery Pumps 115-27-PM-
002A/B.

The separated water from the produced water separator can be forwarded to Hold-up Tank (115-27-T-
005) and Emergency produced water pond by gravity drain.

Within the Hold-up Tank the remaining condensate will be skimmed and drained to Closed Drain
Vessel. Produced water is then forwarded to Produced Water Evaporator (115-27-H-001) by Produced
Water Pumps (115-27-PM-008A/B). The water temperature is raised to boiling point by Heating
Medium. Normally, when the Produced Water Evaporator boiling rate is between 100 — 110 bbld, when
Heating Medium is at 120 deg C. The CRO shall regularly check the current boiling rate and inform
Production Supervisor to perform the Evaporator internal cleaning when the boiling rate is lower 80
bbld. The resultant steam generated in the Evaporator is passed to TOX KO Pot. The TOX KO Pot
receives steam from Evaporator. It will remove liquid carryover from Evaporator prior to Thermal
Oxidizer (TOX). The steam at the top of TOX KO Pot will transfer to Thermal Oxidizer (115-27-Z-001)
in order to incinerate BTEX at 700 C and the Knockout liquid at the bottom of TOX KO Pot will transfer
to Closed drain.

The Thermal Oxidiser (115-27-Z-001) also uses gas fuelled burners to incinerate the blanket gas/flash
gas liberated in the LP Flash Vessel, together with the gas produced in the Produced Water Separator
and waste gas from the Glycol Regeneration Package. The combustion system utilised in the Thermal
Oxidiser ensures that the waste gasses are thoroughly incinerated

It is very important that the Thermal Oxidizer has to be started up first before all waste gases
being introduced into it. This is to prevent the case of unburnt vapour cloud that may cause
flash fire.

In the event of Thermal Oxidizer unit shutdown for any reasons, Produced Water Evaporator will be
shut down due to interlock that will close the Heating Medium Supply valve, causing no heat input into
Evaporator. Blanket gas/flash gas from Produced Water Separator and LP Flash Vessel will be diverted
to LP Flare by their own PCVs. The last line of Off Gas from Glycol Reboiler will be diverted by the 3-
way Shutdown Valve to LP Flare.

7. LIST OF MAIN EQUIPMENT ITEMS

Operation of the following equipment is addressed within this procedure:

Tag No Equipment Title/Description
115-27-V-005 Produced Water Separator
115-27-PM-002A/B Condensate Recovery Pumps
115-27-T- 004 Emergency Produced Water Storage Pond
115-27-PM-007 Emergency Produced Water Pump
115-27-Z-001 Thermal Oxidiser
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Tag No Equipment Title/Description
115-27-T-003 Brine Evaporation Pond
115-27-PM-006 Water Disposal Pump
115-27-T-005 Hold Up Tank
115-27-H-001 Produced Water Evaporator
115-27-PM-008A/B Hold-up tank pump
115-27-P-005 Brine transfer pump
400-VG-16336-A2-H TOX KO Pot
8. SYSTEM INTERFACES/DEPENDENCIES
Operation of this System requires the following systems to be fully operational:
. Glycol Regeneration (refer to Volume 3 (Doc No: PH-10-OP-SOP-00003))
. Condensate Treatment, Storage and Export (refer to Volume 4 (Doc No: PH-10-OP-
SOP-00004))
. Fuel Gas System (refer to Volume 7 (Doc No: PH-10-OP-SOP-00007))
. Process Control and Safety System (refer to Volume 14 (Doc No: PH-10-OP-SOP-
00014))
. Instrument Air System (refer to Volume 10 (Doc No: PH-10-OP-SOP-00010))
9. LIST OF CONTROLS, ALARMS AND TRIP
9.1 CONTROLS
The following controls are associated with this system:
Note: Reference can be made to Figures 1 to 3 of this SOP.
Tag No Instrument Description Set point
27-PCV-101A Produced Water Separator fuel gas blanket make-up (self- 0.25barg
regulating)
27-PCV-101B Produced Water Separator gas let down to flare 1.0 barg
27-PCV-101C Produced Water Separator gas let down to Thermal Oxidiser 0.30 barg
(self-regulating)
27-LICA-101 Produced Water Separator water level controller 80% H
40% L
27-LICA-104 Produced Water Separator condensate level controller 40% H alarm
30% start
20% stop
15% L Alarm
27-LICA-112 TOX KO Pot level controller 80% H
20% L
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9.2  ALARMS AND TRIPS
Note: For details of alarm and trip set points, refer to Alarm and Trips Register
(Doc No: PH-10-OP-SOP-00018).
The following alarms and trips are associated with this system:
Note: Reference can be made to Figures 1 to 3 of this SOP.

Tag No Instrument Description Set point
27-PAH-101 Produced Water Separator high pressure alarm 2 barg
27-PAL-101 Produced Water Separator low pressure alarm 0.1 barg

27-PAHH-102 Produced Water Separator high pressure trip 3 barg
27-LAH-101 Produced Water Separator water high level alarm 80%
27-LAL-101 Produced Water Separator water low level alarm 40%
27-LALL-102 Produced Water Separator water low level trip 30.75%
27-LAH-104 Produced Water Separator condensate high level alarm 30%
27-LAL-104 Produced Water Separator condensate low level alarm 20%
27-LAHH-103 Produced Water Separator condensate high level trip 79.66%
27-LALL-105 Produced Water Separator condensate low level trip 4.69%
27-PAH-104 Condensate Recovery Pumps discharge high pressure alarm 10 barg
27-LAH-106 Open drain CPI pond High alarm 84.21 %
27-LAL-106 Open drain CPI Pond low level alarm 36.84 %
27-LAHH-104 Produced Water Separator Condensate High High level alarm 40 %
27-LALL-104 Produced Water Separator Condensate Low Low level alarm 15 %
27-LALL-106 Open drain CPI Pond Low Low level alarm 21.05%
27-LAH-109 Produced Water Pond High Level alarm 80%
27-LAL-109 Produced Water Pond Low Level alarm 20%
27-PAH-108 Produced Water Evaporator Pressure High High Alarm 9.41 barg
27-LAHH-111 Produced Water Evaporator Level High High Alarm 95%
27-LALL-111 Produced Water Evaporator Level Low Low Alarm 20.83%
27-LAHH-115 Hold Up Tank Level High High Alarm 80%
27-LALL-115 Hold Up Tank Level Low Low Alarm 20%
27-PAH-106 Hold Up Tank Pressure High Alarm 0.003 barg
27-PAL-106 Hold Up Tank Pressure Low Alarm -0.003 barg
27-LAH-112 TOX KO Pot Level High Alarm 80%
27-LAL-112 TOX KO Pot Level Low Alarm 20%
27-LALL-113 TOX KO Pot Level Low Low Alarm 10%
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10. ENVIRONMENTAL, HEALTH AND SAFETY CONSIDERATIONS

10.1 GENERAL INFORMATION

Before beginning any procedure, ensure it is safe for the given conditions and process variables at the
time of use.

At all times, personnel are required to comply with, and enforce the rules, policies, standards and
procedures.

The steps outlined in these procedures should not replace the Operator's sound judgement when
handling multiple operating situations.

10.2 PERSONAL PROTECTIVE EQUIPMENT REQUIREMENTS

The PPE to be used when performing operational activities included in this procedure is as follows:
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Chemicals

10.3 CHEMICALS

It is possible that pipeline corrosion inhibiter will be present in the water phase during normal or upset
conditions.

. Methanol
. Biocide
. Glycol

10.4 HEALTH AND SAFETY HAZARDS/PRECAUTIONS

It is important that all personnel involved in the operation of this system, consider the following health
and safety hazards:

. High pressures
. High temperatures
10.5 ENVIRONMENTAL HAZARDS/PRECAUTION

It is important that all personnel involved in the operation of this system, consider the following
environmental hazards:
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. Hydrocarbon inventories
Do not drain any hydrocarbon liquids to the open containment. If no drain is available, collect liquid into an
approved container, using appropriate grounding systems, and dispose of it properly.

When possible, all blow downs, depressurising, etc. should be routed to the vent system.

11.  COLD START-UP PROCEDURE

The following procedure describes the start-up of the Produced Water System after a shutdown for
maintenance. It is assumed that the gas plant, condensate system and glycol regeneration package are
in the process of being started up.

Since the gas plant is in the process of being started up, initial water production will be relatively minor
and will be routed to the emergency produced water storage pond. The cold start-up consists of the
following main points:

. Establish a liquid level in the produced water separator
. Start-up the condensate recovery facilities
. Start-up the produced water transfer pump to hold up tank or divert to Produced water

pond to the emergency produced water Pond if Hold up tank full of level.
11.1  PRECONDITIONS

Prior to commencement of this procedure, it is essential that employee:

. Ensure all outstanding permits on the produced water system and interconnecting
systems that may be effected have been closed out and returned to the Control Room

. Ensure all isolation locks and tags associated with these permits have been removed

. Ensure all instrumentation is lined up correctly and is in working order. Function testing

of any control valves within the system should have been carried out whilst a permit to
work was in force

. All drains, vents, purge and sample points are closed

. Allinstrument and level bridle drain valves are closed

. All instrument isolation valves are open and all level and pressure trip devices are car
sealed open

. Ensure all pipe work is and all plc ps/blanks etc. are fitted

. All spades and spectacle blinds are in their correct positions as per the Produced Water
System P&IDs, Blind Register and Locked Open/Closed Register

. Assess the impact of other systems to which there is direct interface — governed by
Permit to Work System

. Obtain authorisation from the responsible supervisor to proceed with reinstatement

. Establish communication between all personnel involved in this procedure

. Ensure that the Emergency Shutdown (ESD) and Fire and Gas Detection Systems are
operational

. Ensure that the LP and HP Flare Systems are operational

. Ensure that sufficient fuel gas is available for startup of the thermal oxidiser
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. Ensure the lube oil levels in Condensate Recovery Pumps 27-PM-002A/B are at their
normal levels. Top-up with the correct grade of lube oil as required

. Confirm that the following Utility Systems are in operation:

Instrument Air

11.2  PLANT STATUS

Following completion of all maintenance activities and once the preconditions listed in Paragraph 6.1
have been met, the Produced Water System can be brought back into service. Plant status should be

as follows:
. Facilities are assumed to be drained, depressurised and rendered inert with nitrogen
. The gas processing facility is being started up

11.3 PRE-START VALVE CHECKLISTS

Ensure all manually-operated valves are positioned as indicated in the following Checklists:

Valve Cl ist No 5.1 P W:

ater
Condensate Recovery Pumps 115-27-PM-002A/B

(Refer to P&ID: PHM-115-FE-021 Rev 7 Produced Water Separator)

115-27-V-005 and

Valve Tag No Valve Description Position
DC/PL-005 Produced Water Separator 27-V-005 inlet isolation valve OPEN
from Closed Drain Pumps
FG-060 Gas to Produced Water Separator Pressure Control Valve CLOSED
27-PCV-101A upstream isolation valve
WP/FG/RFV-150 | Gas to Produced Water Separator Pressure Control Valve OPEN
27-PCV-101A downstream isolation valve
RFV 247 Gas to LP flare from Produced Water Separator Pressure OPEN
Control Valve 27-PCV-101B upstream isolation valve
RFV 246 Gas to LP flare from Produced Water Separator Pressure OPEN
Control Valve 27-PCV-101B downstream isolation valve
WP/FG/RFV-151 | Gas thermal oxidiser from Produced Water Separator OPEN
Pressure Control Valve 27-PCV-101C upstream isolation
valve
WP/FG/RFV-152 | Gas to thermal oxidiser from produced water separator OPEN
Pressure Control Valve 27-PCV-101C downstream isolation
valve
RFV-132 Produced water separator Pressure Relief Valve LOCKED
27-PSV-101 upstream isolation valve OPEN
RFV-134 Produced water separator Pressure Relief Valve LOCKED
27-PSV-101 downstream isolation valve OPEN
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Valve Checklist No 5.1 Produced Water Separator 115-27-V-005 and
Condensate Recovery Pumps 115-27-PM-002A/B

(Refer to P&ID: PHM-115-FE-021 Rev 7 Produced Water Separator)

Valve Tag No Valve Description Position
RFV-135 Produced water separator pressure relief valve first bypass CLOSED
valve (Ball valve)
Produced water separator pressure relief valve second
RFV-136 bypass valve (Globe valve) CLOSED
80mm ball valve on produced water separator water outlet to
27sbvizr the produced water transfer pumps CLOSED
27-SDV-102 Shutdown valve on produced water separator water outlet to CLOSED
the condensate recovery pumps
PL135 Condensate Recovery Pump 27-PM-002A suction isolation OPEN
valve
B Condensate Recovery Pump 27-PM-002A discharge
PLAs7 isolation valve OPEN
PL-136 Condensate Recovery Pump 27-PM-002B suction isolation OPEN
valve
PL-138 Qond_ensale Recovery Pump 27-PM-002B discharge OPEN
isolation valve
PL-139 Condensate Recovery Pump 27-PM-002A Pressure Relief LOCKED
Valve 27-PSV-102A upstream isolation valve OPEN
PL-140 Condensate Recovery Pump 27-PM-002A Pressure Relief LOCKED
Valve 27-PSV-102A downstream isolation valve OPEN
PL-141 Condensate Recovery Pump 27-PM-002B Pressure Relief LOCKED
Valve 27-PSV-102B upstream isolation valve OPEN
PL-142 Condensate Recovery Pump 27-PM-002B Pressure Relief LOCKED
Valve 27-PSV-102B downstream isolation valve OPEN

Valve Checklist No 5.2 Emergency Produced Water Storage Pond 115-27-T-001

(Refer to P&ID: PHM-115-FE-022 Rev 8 Produced Water Transfer Pumps)

Valve Tag No Valve Description Position
27-SDV-106 Shutdown valve on produced water separator water outlet to CLOSED
the emergency produced water storage pond
WP-022 Produced Water to Hold-up tank OPEN
WP-023 Produced Water to Hold-up tank OPEN
WP-024 Produced Water to Hold-up tank OPEN
WP-025 Produced Water to Hold-up tank OPEN
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Valve C No 5.2 gency Water Storage Pond 115-27-T-001
(Refer to P&ID: PHM-115-FE-022 Rev 8 Produced Water Transfer Pumps)

Valve Tag No Valve Description Position
WP-031 Isolation blind flange CLOSE
WP-034 Isolation blind flange CLOSE
SW-045 Produced Water to Produced water pond downstream 27- OPEN

SDV-106 isolation valve
WP-051 Isolation valve from Produced water to Produced water pond OPEN
WP-052 Isolation valve Produced water to Brine Evaporation pond CLOSE
Valve Checklist No.5.3 Thermal Oxidiser 115-27-Z-001
(Refer to P&ID: PHM-115-FE-023 Rev 17 Thermal Oxidiser)
Valve Tag No. Valve Description Position
27-SDV-108 3-way Shutdown vent valve on waste gas inletto TOX or LP | OPEN TO LP
Flare from the Glycol Reboiler. FLARE
27-SDV-110 Shutdown valve on waste gas inlet to Thermal Oxidizer from CLOSED
LP Flash Vessel and Produced Water Separator
27-SDV-109 Shutdown valve on steam water inlet to Thermal Oxidizer CLOSED
from Produced Water Evaporator
FG-201 Isolation Valve d/s of 27-SDV-110 to TOX OPEN
FG-202 Isolation Valve d/s of 27-SDV-108 to TOX OPEN
FG-262 Isolation Valve d/s of 27-SDV-109 to TOX OPEN
RFV260 Isolation Valve d/s of SDV-108 to LP Flare Header OPEN
DC-060 Isolation valve on outlet line from liquid trap to closed drain CLOSED
(Glycol Vent KO Drum)
DC-083 Isolation valve on outlet line from liquid trap to closed drain OPEN
(Glycol Vent KO Drum)
27-SDV-007 Shutdown valve on outlet line from PW evaporator KO drum CLOSED
to closed drain
FG-272 Bypass valve TOX KO Pot CLOSED
FG-273 Isolation Valve ufs of TOX KO Pot OPEN
FG-274 Isolation Valve d/fs of TOX KO Pot OPEN
FG 041 Fuel Gas Isolation Valve (TOX) OPEN
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Valve Checklist No.5.3 Thermal Oxidiser 115-27-Z-001
(Refer to P&ID: PHM-115-FE-023 Rev 17 Thermal Oxidiser)
Valve Tag No. Valve Description Position
FG 100 Unit Fuel Gas Isolation Valve (Safety Gas Train) OPEN
27-PCV-115 Pressure control valve Main Gas Supply ( adjustable Set at 390
regulator) mbar
27-PSV-105 Pressure safety valve Main Gas Supply ( adjustable Set at 500
regulator) mbar
27-SDV-114 Main Gas supply Primary Shutdown Valve (Safety Gas Train) | Failed Closed
27-SDV-115 Main Gas supply Secondary Shutdown Valve (Safety Gas Failed Closed
Train)
27-BDV-122 Main Gas supply blow down valve Failed Open
FG 107 Ball Valve isolation (Safety Gas Train) OPEN
27-TCV-101 Temperature Control Valve Main Gas Supply CLOSED
FG 200 Ball Valve isolation (Safety Gas Train) OPEN
FG 108 Adjustable Orifice Valve (Safety Gas Train) Cracked
OPEN
FG 110 Unit Pilot Gas Isolation Valve (Safety Gas Train) OPEN
27-PCV-116 Pilot Gas Pressure Control Valve Setat 75
mbar
27-PSV-106 Pressure Safety Valve Pilot Gas supply Set at 300
mbar
27-SDV-116 BCU Pilot # 1 Primary Shutdown Valve (Safety Gas Train) Failed Closed
27-SDV-117 BCU Pilot # 1 Secondary Shutdown Valve (Safety Gas Train) | Failed Closed
FG 114 BCU Pilot # 1 Manual Isolation Valve (Safety Gas Train) OPEN
FG 115 BCU Pilot # 1 Adjustable Orifice Valve (Safety Gas Train) Cracked
OPEN
27-SDV-118 BCU Pilot # 2 Primary Shutdown Valve (Safety Gas Train) Failed Closed
27-SDV-119 BCU Pilot # 2 Secondary Shutdown Valve (Safety Gas Train) | Failed Closed
FG 119 BCU Pilot # 2 Manual Isolation Valve (Safety Gas Train) OPEN
FG 120 BCU Pilot # 2 Adjustable Orifice Valve (Safety Gas Train) Cracked
OPEN
27-SDV-120 BCU Pilot # 3 Primary Shutdown Valve (Safety Gas Train) Failed Closed
27-SDV-121 BCU Pilot # 3 Secondary Shutdown Valve (Safety Gas Train) | Failed Closed
FG 124 BCU Pilot # 3 Manual Isolation Valve (Safety Gas Train) OPEN

Revision No: 5 UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 14 of 74




PH-10-OP-SOP-00005

PTTEP Produced Water Treatment February 2019
Valve Checklist No.5.3 Thermal Oxidiser 115-27-Z-001
(Refer to P&ID: PHM-115-FE-023 Rev 17 Thermal Oxidiser)
Valve Tag No. Valve Description Position
FG 125 BCU Pilot # 3 Adjustable Orifice Valve (Safety Gas Train) Cracked
OPEN
IA 101 Instrument Air Isolation (Purge Air) OPEN
27-SDV-111 Purge Shutdown Valve (Purge Air) Failed Closed
27-SOV-123 BCU Pilot # 1 Shutoff solenoid Valve ( Instrument Air Train) Failed Closed
27-SOV-124 BCU Pilot # 2 Shutoff solenoid Valve (Instrument Air Train) Failed Closed
27-SOV-125 BCU Pilot # 3 Shutoff solenoid Valve (Instrument Air Train) Failed Closed
IA 198 BCU Pilot # 1 Manual Isolation Valve ( Instrument Air Train) OPEN
IA 197 BCU Pilot # 2 Manual Isolation Valve ( Instrument Air Train) OPEN
IA 196 BCU Pilot # 3 Manual Isolation Valve ( Instrument Air Train) OPEN
1A 199 BCU Pilot # 1 Adjustable Orifice Valve (Instrument Air Train) Cracked
OPEN
IA 200 BCU Pilot # 2 Adjustable Orifice Valve (Instrument Air Train) Cracked
OPEN
1A 201 BCU Pilot # 3 Adjustable Orifice Valve (Instrument Air Train) Cracked
OPEN
IA 195 Instrument air manual isolation valve to pilot OPEN
IA 193 Instrument air manual isolation valve to PLC PANEL OPEN
1A 194 Vent manual valve ( Instrument Air Train) CLOSED
1A 192 Instrument air manual isolation valve to PLC PANEL OPEN
1A 191 Manual isolation valve ( Main Instrument Air Train to PCL OPEN
panel and BCU Pilot)
27-SDV-007 Shutdown valve TOX KO pot to close drain CLOSED
Valve Checklist No.5.4 Hold Up Tanks 27-T-005
(Refer to P&ID: PHM-115-FE-093 Rev 1 Hold Up Tank)
Valve Tag No Valve Description Position
Main isolation valve for Fuel Gas Blanket (P&ID#017),
FG248 - CLOSED
Actual location is on the ground floor nearby CPI Pond

PH-10-OP-SOP-00005

PTTEP Produced Water Treatment February 2019
Valve Checklist No.5.4 Hold Up Tanks 27-T-005
(Refer to P&ID: PHM-115-FE-093 Rev 1 Hold Up Tank)
Valve Tag No Valve Description Position
FG254 27-PCV-117 upstream isolation valve LOCKED
OPEN
FG257 27-PCV-117 downstream isolation valve LOCKED
OPEN
FG255/FG256 | 27-PCV-117 drains CLOSED
FG258 27-PCV-117 and 27-PCV-118 pressure sensing line LOCKED
OPEN
FG259 27-PCV-118 upstream isolation valve LOCKED
OPEN
FG260 27-PCV-118 drains CLOSED
FG256 27-PCV-118 downstream isolation valve LOCKED
OPEN
RFV257 Hold Up Tanks 27-T-005 vent flame arrestor upstream LOCKED
isolation valve OPEN
RFV259 Hold Up Tanks 27-T-005 vent flame arrestor downstream LOCKED
isolation valve OPEN
RFV258 Hold Up Tanks 27-T-005 vent flame arrestor bypass CLOSED
isolation valve
WP087 Produced Water inlet isolation valve OPEN
WP088 Produced water pump isolation valve CLOSED
27-SDV-124 Hold Up Tank Inlet SDV/ CLOSED
27-SDV-126 Hold Up Tank Outlet SDV CLOSED
WP089 Hold Up Tank Main Outlet Isolation Valve OPEN
WP090 27-PM-108A upstream isolation valve OPEN
WP096 27-PM-108A downstream isolation valve OPEN
WP091 27-PM-108B upstream isolation valve OPEN
WP097 27-PM-108B downstream isolation valve OPEN
RFV253 27-PSV-108 upstream isolation valve LOCKED
OPEN
RFV255 27-PSV-108 downstream isolation valve LOCKED
OPEN
SW076 Service Water for Internal Spurger CLOSED
D0023 Hold Up Tank drain valve CLOSED
DC122 Manual Skim Level 1 CLOSED
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Valve Checklist No.5.4 Hold Up Tanks 27-T-005
(Refer to P&ID: PHM-115-FE-093 Rev 1 Hold Up Tank)

Valve Tag No Valve Description Position
DC121 Manual Skim Level 2 CLOSED
DC120 Manual Skim Level 3 CLOSED
DC119 Manual Skim Level 4 CLOSED
DC118 Manual Skim Level 5 CLOSED

Valve Checklist No.5.5 Produced Water Evaporator 27-H-001
(Refer to P&ID: PHM-115-FE-023 Rev 15 Produced Water Evaporator)

Valve Tag No. Valve Description Position
FGA17 Isolation valve main blanket gas CLOSED
FG249 Isolation Valve u/s of PCV-119 OPEN
FG253 Isolation Valve d/s of PCV-119 OPEN
FG251 Bypass Valve of PCV-119 CLOSED
RFV249 27-PSV-107 upstream isolation valve LOCKED

OPEN
RFV251 27-PSV-107 downstream isolation valve LOCKED
OPEN
RFV252 LP Flare isolation valve LOCKED
OPEN
VG102 Vessel drain valve CLOSED
WP085 Vessel drain valve to Brine Pond CLOSED
VG101 Vessel vent valve CLOSED
SW075 Service Water for Internal Spurger CLOSED
SWo74 Service Water for Internal Spurger CLOSED
SWo078 Service Water for Internal Spurger CLOSED
SW020 Service Water for Internal Spurger CLOSED
WP086 Produced Water Inlet valve into PW Evaporator CLOSED
WP100 Drain valve on into PW evaporator line CLOSED
WP101 Vent valve on into PW evaporator line CLOSED
WP102 Drain valve on into PW evaporator line CLOSED
DC117 Heating Medium Drain (PW Evaporator’'s Tube Side) CLOSED
27-SDV-109 Shutdown valve on waste gas inlet to Thermal Oxidizer CLOSED
from PW Evaporator

PH-10-OP-SOP-00005

PTTEP Produced Water Treatment February 2019
Valve Cl ist No.5.5 P Water 27-H-001
(Refer to P&ID: PHM-115-FE-023 Rev 15 Produced Water Evaporator)

Valve Tag No. Valve Description Position
27-SDV-122 Shutdown valve on Heating Medium Supply CLOSED

HM171 Heating Medium main supply valve OPEN

HM172 Isolation Valve ufs of 27-TCV-105 OPEN

HM177 Isolation Valve d/s of 27-TCV-105 OPEN
HM173/HM176 | Bypass Valve of 27-TCV-105 CLOSED

11.4 LIST OF OVERRIDES

During the start-up the Control Room Operator (CRO) must monitor the listed trips in the table below
and as the levels build up, clear the trip and follow a normal ESD/Process Shutdown (PSD) reset

action.

The GPP-ESD must be reset by the operator at the panel prior to the field reset to allow the valves to

open.

Refer to Cause and Effect Charts for full details.
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Switch Equipment Description
27-LALL-105 Produced Water Separator Low Condensate Level
27-LALL-102 Produced Water Separator Low Interface Level
27-LALL-111 Produced Water Evaporator Low Level
27-LALL-113 TOX KO Pot Low Level
27-LALL-115 Hold Up Tank Low Level

11.5 PROCEDURE
Step Action Key Point

Establish a liquid level in the produced water separator as follows:

1 APPLY overrides as required then
RESET the ESD System.

2 Monitor Produced Water Separator Produced water and condensate level
Water Level Controller 27-LICA-101 controllers respectively.

3 Monitor Produced Water Separator
Condensate Level Controller 27-LICA-
104

4 When sufficient level is built up in the HP | Refer to the Cold Start-up Procedure in
Flash Vessel 115-02-V-004 SOP 4 Condensate Treatment, Storage
GRADUALLY START produced water and Export (Doc No: PH-10-OP-SOP-
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Step Action Key Point
inlet flow to the produced water 00004).
separator by OPENING the HP Flash
Vessel 115-02-V-004 Produced Water
Level Controller 02-LIC-102.

5 MONITOR produced water separator To ensure that Pressure Control Valve
pressure on Pressure Indicator 27-PCV-101B opens to flare
27-PIA-101. if required.

To ensure that Pressure Control Valve
27-PCV-101C opens to Thermal Oxidiser
(If on line) if required.

6 MONITOR produced water separator Start and Stop 27-PM-002 A/B
level on Level Indicators 27-LICA-101 (Automatic)
and 27-LICA-104. Open and Close 27-SDV-124 or 27-SDV-

106 ( By CRO)

7 After liquid seal has been built up in OPEN lIsolation valve FG-060
separator OPEN Produced Water To Ensure 27-PCV-101A functional keep
Separator Pressure Control Valve monitor Pressure Indicator 27-PIA-101.
27-PCV-101A upstream isolation valve to
provide a gas blanket to the vessel.

Start-up the condensate recovery facilities as follows:

8 RESET and OPEN Produced Water Condensate level will build up before
Separator Condensate Outlet Shutdown | water. When low level alarm has cleared
Valve 27-SDV-102. and there is sufficient condensate level in

the separator.

9 ADJUST Condensate Recovery Pump Check level of lube oil in the pump
27-PM-002A pump stroke setting to regularly.

100%.

10 OPEN Condensate Recovery Pump
27-PM-002A suction valve.

1 BLEED Condensate Recovery Pump
27-PM-002A.

12 OPEN Condensate Recovery Pump
27-PM-002A discharge valve.

13 SELECT Condensate Recovery Pump Ensure that inlet isolation valve to HP
27-PM-002A Hand/Off/Auto Hand Switch | Flash Vessel 115-02-V-004 is LOCKED
to MANUAL and START pump. OPEN.

14 MONITOR Condensate Recovery Pump | Operator to check suction and discharge
27-PM-002A for correct operation. pressures of the pump.

PTTEP

Produced Water Treatment

PH-10-OP-SOP-00005
February 2019

Step

Action

Key Point

15

STOP Condensate Recovery Pump
27-PM-002A.

16

ADJUST Condensate Recovery Pump
27-PM-002B pump stroke setting to
100%

Check level of lube oil in the pump
regularly.

OPEN Condensate Recovery Pump
27-PM-002B suction valve.

BLEED Condensate Recovery Pump
27-PM-002B.

OPEN Condensate Recovery Pump
27-PM-002B discharge valve.

20

SELECT Condensate Recovery Pump
27-PM-002B Hand/Off/Auto Hand Switch
to MANUAL and START pump.

21

MONITOR Condensate Recovery Pump
27-PM-002B for correct operation.

Operator to check suction and discharge
pressures of the pump.

22

STOP Condensate Recovery Pump
27-PM-002B.

23

SELECT Condensate Recovery Pumps
27-PM-002A/B to Duty and/or Standby
as required.

Both pumps are recommended to be on
Duty

24

SELECT Condensate Recovery Pumps
27-PM-002A/B Hand/Off/Auto Switches
to AUTO.

25

Monitor Produced Water Separator
Condensate Level Controller
27-LICA-104

To start automatically the condensate
recovery pumps on rising level.

26

ENSURE the duty pump starts and stops
as required, returning the condensate to
the High Pressure Flash Vessel.

27

Select Condensate Recovery Pumps 27-
PM-002A/B pump Start function mode.

Start function mode On Auto or Manual
in DCS as required during operation to
achieve desired transfer rate.

The condensate recovery facilities are now in operation.

Start-up the p
follows:

water to the

p! water storage pond as

28

Monitor Produced Water Separator
Water Level Controller 27-LICA-101

When low level alarm has cleared and
the condensate/water interface is at a
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Step Action Key Point
sufficient level in the separator.

29 RESET and OPEN Shutdown valve 27- Produced Water Separator Water Level
SDV-127 the 1¢! SDV under the Controller 27-LT-102 will CLOSE 27-
produced water separator. SDV-106, 27-SDV-127 and 27-SDV-124
RESET and OPEN Shutdown Valve 27- | at 30.75%.

SDV-106 on produced water separator Ensure the valves downstream of 27-
water outlet to the pond. SDV-106 are open (WP-045 and WP-
The operation is performed by CCR. 047)
CRO shall open or close to control the If Emergency pond is full divert the line to
produced water level from DCS. brine pond by OPEN WP-052

And CLOSE WP-051
The produced water is now ready routed to Hold Up Tank

30 OPEN FG248, Main isolation valve for Allow gas blanketing to flow through the
Fuel Gas Blanket (P&ID#017), tank, establishes positive pressure at 10
Actual location is on the ground floor mbarg.
nearby CPI Pond

31 MONITOR ready from 27-PI-106 to Now the tank is blanketed, produced
ensure that 27-PCV-117 and 27-PCV- water can be introduced.

118 work correctly.

32 MONITOR the produced water level build
up in the Produced Water Separator,
water channel.

33 RESET and OPEN 27-SDV-124 Hold Up | Open and close by CRO on DCS
Tank inlet SDV, in order to allow
produced water to be fed into tank

34 Feed produced water flow to Hold Up
Tank 27-T-005 by gravity drains

35 When the produced water level has CRO command close 27-SDV-124 on
settled out in Produced Water Separator, | DCS
CRO keep monitor Level 27-LICA-101
until proper or low level alarm

36 MONITOR the liquid level and pressure Blanket gas is set at 10-20 mbarg,
build up in Hold Up Tank 27-T-005 PVRV= 30 mbarg and ERV = 40 mbarg.

37 Keep level above 20% to clear Low Low | This may take time, days if gas flow rate
Level Alarm is low. If need be, service water may be

added by opening W101 to raise level

PTTEP

Produced Water Treatment

PH-10-OP-SOP-00005
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Step

Action

Key Point

He:
Oxi

DO NOT OVERRIDE 27-SDV-109

vapour cloud that may cause flash fire.

Now Hold Up Tank is in operation. It will be closed buffer for produced water.
Without Produced Water Evaporator running, the produced water can be off-
loaded out of the tank to Emergency PW Pond for trucking transportation.

Produced Water Evaporator will be loaded with produced water when Hold Up
Tank level is made up to proper level. However, there will be no boiling since
g Medium will not supply to Evaporator’s tube side unless Thermal

zer is ready and 27-SDV-109 is allowed to open.

It is very important that the Thermal Oxidizer has to be started up first before
all waste gases being introduced into it. This is to prevent the case of unburnt

At Hold Up Tank

38

Keep Hold Up Tank’s level about 40%
then RESET and OPEN 27-SDV-126,
Hold Up Tank outlet SDV to allow for

priming of Produced Water Pump 27-
PM-008A/B.

39

SELECT Produced Water Pump A, 27-
PM-008A, Hand/Off/Auto Hand Switch to
MANUAL and START pump.

40

MONITOR Produced Water Pump A, 27-
PM-008A, for correct operation.

Operator to check suction and discharge
pressures of the pump.

41

STOP Produced Water Pump A, 27-PM-
008A.

42

SELECT Produced Water Pump B, 27-
PM-008B, Hand/Off/Auto Hand Switch to
MANUAL and START pump.

43

MONITOR Produced Water Pump B, 27-
PM-008B, for correct operation.

Operator to check suction and discharge
pressures of the pump.

44

STOP Produced Water Pump B, 27-PM-
008B.

45

SELECT Produced Water Pumps 27-
PM-008A/B to Duty and/or Standby as
required.

46

SELECT Produced Water Pumps 27-
PM-008A/B Hand/Off/Auto Switches to
AUTO.

Revision No: 5

UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 21 of 74

Revision No: 5

UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 22 of 74




PH-10-OP-SOP-00005

PTTEP Produced Water Treatment February 2019
Step Action Key Point
At Produced Water Evaporator

47 OPEN FGA17 to allow fuel gas to
blanket the Evaporator

48 CHECK pressure gauge 27-PG-121 and | Blanket gas is set at 5 mbarg by 27-PCV-
recheck with 27-PT-108 to confirm 119.
reading.

49 OPEN WP086, Produced Water Inlet
valve into PW Evaporator, to allow
produced water to flow into Evaporator.

50 Level in Evaporator will be made up by
Produced Water Pump 27-PM-008A/B
automatically until it reaches Level
Control High (LCH) at 65%

Then the pump will stop.

51 Wait for level to settle at Level Control Pressure will be slightly higher due to
High (LCH) then confirm pressure of 27- | volume replacement by incoming liquid.
PT-108. No concern since Evaporator can

withstand up to 10.34 barg (equipped
with 27-PSV-107).
Open 27-SDV-109 to release pressure to
TOX, the 27-SDV-122 will be opened
after pressure stable.
Now Produced Water Evaporator is ready, but there is no heat supply yet.
Make sure Thermal Oxidizer is up and running (see below procedure for
starting up TOX).
27-SDV-109 for PW Evaporator will be second valve to open to TOX, make sure
the prerequisite start-up of LP Flash Vessel and Produced Water Separator is
completed (27-SDV-110 can open), and the last valve Glycol Re-boiler is in
service (27-SDV-108 can open).

52 27-SDV-109 will be open only by TOX's
Controller and operator manual reset at
local solenoid of 27-SDV-109
Hit “Confirm” on TOX’s Screen to open
27-SDV-109.

And operator manual reset again at local . .
8 ‘Confirm’

solenoid of 27-SDV-109 to open 27-

SDV-109
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Step Action Key Point

53 When 27-SDV-109 open, 27-SDV-122 to | 27-SDV-109 Opening will be interlocked
OPEN then permissive to Open 27-SDV- | as start permissive for 27-SDV-122.
122 HM return line of Evaporator Without this pre-requisite, 27-SDV-122

will not open.

54 Temperature will rise up and control by
27-TCV-105 until produced water boil
out.

55 MONITOR pressure and temperature on
Produced Water Evaporator.
Now full system is started up.

11.5.1 PROCEDURE FOR START UP THERMAL OXIDIZER

SYSTEM OVERVIEW

After every system is ready, then Thermal Oxidizer will be started up. The burner Management System

(BMS) will be used panel view plus ( touch screen ) with PLC for control and monitor data, status and

alarm in system.

PLC and associated equipment system will certify SIL2 (Safety Integrity Level), show

interfacing diagram in figure

SYSTEM CONFIGURATION
SHL2PLCSYSTEM
BOURAEL (BMS PANEL)
Pusgeg ]>_. PLE Contrel Loges Faek | L— Pupey
acu
e
wesan |
BCUY
—at— Ethermet
Swtth
“Boua
Panaiiew Pus 1000
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Madel 1002-WPS & WPSA
Fromt diew

Figure 1: Panel air purging system

PLC main functions:

Ensure the all start permissive is completed, e.g. all valves is in fully closed position, no
other ESD signal is still activating, and etc.

Execute Safety Gas Train Leak Test Sequence, to ensure Primary and Secondary Main
Gas Train Valves are tight shut-off prior to introducing hydrocarbon.

Execute Start Sequence and timing, to ensure each sequence is completed in proper
timing, e.g. Air Purging (10 min.) and Leak Test Sequence must be completed before
introducing hydrocarbon, BCU Pilot # 1, 2 and 3 is lighted up and reach proper
temperature consecutively before Primary and Secondary Main Gas Valve are open to
light up main gas ring.

Shutdown the system (beacon lights up and siren buzzed off) when sequence is unable
to completed or some events triggered

Show confirmation buttons in order to introduce off gas from Glycol Still column and
Blanket Gas system.

GRAPFIC SCREEN DISPLAY

Main Menu

Startup on power at touch screen as show first screen in photo shown below

1) Display status date time
2)Display user name latest login on system
3)Display menu detail as below :
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Burner Overview

: go to screen burner overview

: go to screen sequence control burner

: go to screen /O status of plc system

: go to screen alarm and event all system

: go to screen setting parameter all system

go to screen simulate test off gas system (Sequence must be shutdown)

: Login when go to screen setting

: Logout when exit system
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BURNERIIVERMEW 1ﬁ.srzs:zu1s

e oN

AFORA
BLANKET VENT

PURGE
ALARM BAMMER, 6/29/2015 11:27:41  (SLOTE_POINTLS_FAILURE Digical Output Status Fault
= Sequence BCURemote
Control Reset

1. Display status low low gas pressure detail as below:

- 27PALL109: hide status “LL" when pressure is normal and show red text “LL” and blink when
pressure low low

2. Display status high high gas pressure detail as below:

- 27PAHH108: hide status “HH” when pressure is normal and show red text “HH" and blink
when pressure high high

3. Display status pressure for leak test detail as below:

- 27PAL106 : show green text “ON” when pressure is normal and show red text “OFF” and blink
when leak test pressure fail

- 27PAH107 : show green text “ON” when pressure is normal and show red text “OFF” and
blink when leak test pressure fail

4. Display status primary main gas valve detail as below:
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- 27SDV114 : primary main gas valve close show red color, open show green color and fault
show yellow color and blink

5. Display status secondary main gas valve detail as below:

- 27SDV115 : secondary main gas valve close show red color, open show green color and fault
show yellow color and blink

6. Display status gas control valve detail as below:

- 27BDV122: bleed valve close show red color, open show green color and fault show yellow
color and blink

7. Display value Thermal Oxidizer temperature (‘C) of 27TT102
8. Display status pilot #1 gas valve detail as below:

- 27SDV116 : primary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

- 27SDV117 : secondary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

9. Display status pilot #2 gas valve detail as below:

- 27SDV118 : primary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

- 27SDV119 : secondary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

10. Display status pilot #3 gas valve detail as below:

- 27SDV120 : primary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

- 27SDV121 : secondary pilot gas valve close show red color, open show green color and fault
show yellow color and blink

11. Display value temperature (‘C) of 27TT105, 27TT106 and 27TT107
12. Display status Glycol Regen valve detail as below:

- 27SDV108 : Glycol Regen valve close show red color, open show green color and fault show
yellow color and blink

13. Display status boil of tank valve detail as below:

- 27SDV109 : PW evaporator valve close show red color, open show green color and fault
show yellow color and blink

14. Display status blanket vent valve detail as below:

- 27SDV110 : blanket vent valve close show red color, open show green color and fault show
yellow color and blink
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15. Display status purge valve detail as below:

- 27SDV111: purge valve close show red color, open show green color and fault show yellow
color and blink

16. Display status sequence running or fail and invisible when sequence completed
17. Display alarm status latest update

18. Display menu detail as below:

: go to screen main menu

I Swess | display screen overview

: go to screen sequence control

m : reset alarm all system
m : Remote reset command to burner control unit BCU-1, BCU-2, BCU-3. At BCU panel.

19. Display status valve TCV-101 Main Gas Train Control Valve detail as below:
- 27TCV101 : Main Gas Train Control Valve close show red color, open show green color and
display feedback position value , unit in %.

20. Display status valve 27SXV-123, 27SXV-124, and 27SXV-125 combustion air shut-off solenoid
valve command status. Detail as below.

- 27SXV-123 , 27SXV-124 , 27SXV-125 : Combustion air shut-off solenoid valve close show
red color, open show green color. No fault status display.

21. Display status pressure switch 27PS-110, 27PS-111, and 27PS-112 detail as below:

- 27PS-110, 27PS-111, 27PS-112: show red text “LL" when pressure is abnormal (no
combustion air pressure), and red text “LL” will disappear when combustion air pressure is
coming normal.
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22. Display status pressure switch 27PAL-111 BCU cabinet air purge low pressure alarm. detail as
below :

- 27PAL-111 BCU : cabinet air purge low pressure alarm status displayed when air pressure in
BCU panel is abnormal (loss of pressure), alarm status will disappear when air pressure in BCU
panel is coming normal.

23. Display status pressure switch 27PAL-110 BMS cabinet air purge low pressure alarm. detail as
below :

- 27PAL-110 BMS : cabinet air purge low pressure alarm status displayed when air pressure in
BMS panel is abnormal (loss of pressure), alarm status will disappear when air pressure in
BMS panel is coming normal.

24. Display status Emergency Switch from DCS system "27DCS_EMER"

25. Display status Emergency Switch from MBS panel "27SW_EMER"

Sequence Control

Press button “Sequence” will be show screen as below
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di4:31 612912015
-
COMMAND CONTROL SEQUENC F

(START STOP
JEQUENCE SEQUENCE

JsEnUENCE TIMER]

SEQUENCE CONTROL

START SEQUENCE STATUS

LEAK TEST SEQUENCE STATUS

SETRCHT] nmum
SFARTSEQUENCECOMPLETE- — 1 1|] e

692015 B06:28  (27BDY122) Bleed Valve Device Fail

. Display status and control start/stop sequence burner control (BMS only)

- START/STOP : show “START SEQUENCE” when press button start sequence and show
“STOP  SEQUENCE” when press button stop sequence

N

. Display message step between start sequence burner control

w

. Display message step between leak test sequence burner control

~

. Display message step between stop sequence burner control

o

. Display message alarm interlock between sequence burner control

o

. Display button confirm open valve 27SDV108 and 27SDV110 (visible when step require)

<

. Display sequence timer set point and actual on current step and display purge timer (visible when
step require)

-3

. Display date and time of leak test pass latest

©

. Display value Thermal Oxidizer temperature (‘C) of 27TT102

10. Display alarm status latest update
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11. Display menu detail as below:
ﬂ : go to screen main menu
: display screen sequence control
m : go to screen startup status
m : go to screen leak test sequence
E : go to screen shutdown status
m reset alarm all system
Sequence Status Startup
Step Action Key Point
When other systems are ready and all ESDs are clear:
1 APPLY site walk check as required then RESET the
ESD System.
2 Check gas around the area to ensure no unwanted

leak
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Step Action Key Point

PH-10-OP-SOP-00005

3 If the control panel show any alarm, then visual ECLIPSE
check and reset all alarm at TOX control panel

4 Ensure Plant’s Instrument Air system is ready Purging will drop air pressure in header

around 0.8 barg in 10 minute Purging.
Ensure two instrument air compressors
are available to start before commencing
the air purge. It has been noted that the
second air compressor starts during air
purge. Review with shift supervisor if one
compressor is out of service.

5 On Panel View,

Select menu "Overview”
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Step Action Key Point
6 On Page (Sequence Control), When both Leak Test and Purging pass,
Hit “Start Sequence” the PLC will authorize PCU pilot #1 to
start lighting up Pilot # 1.
Notice status change and alarm banner in
this page. If any steps fail 3 times, the
system will shut down unit, alarm sound
will buzz off and beacon shows flickering
light (DCS shows alarm).
27-TCV-101 will be driven to Low Fire
Position.
3 press button “Start-up Status” will be show screen
in figure 2.4”
7 Burner Control Operation
Start-up Sequence Control
o Check Status ESD switch is OK
* Blanket vent valve (27-SDV-110) is fully closed
* PW evaporator valve ( 27-SDV109 ) is fully
Closed
« Glycol Regen valve (27-SDV-108) is fully closed
« All safety interlocks are ready status
« Start sequence on HMI, by pressing “Start
Sequence” on local panel HML.
71 Initial Purge Sequence Leak Test Sequence starts to execute at

«  Purge valve open (27-SDV-111)

« Delay time before close (27-SDV-111) (Initial
setting 600 seconds)

«  Purge valve close (27-SDV-111)

the same time Purge Valve (27-SDV-111)
will open for 600 seconds.
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Step Action Key Point
7.2.11 | Drive the temperature control valve to burner for

starting position ( low fire )

PTTEP Produced Water Treatment February 2019
Step Action Key Point
7.2 Initial leak test sequence (This step made parallel with purge

sequence)

Start BCU pilot 1

SDVs on BCU pilot#1 and SDV instrument air
purge pilot#1 line will open, BCU pilot#1 will ignite
spark plug and prove pilot flame by ionization

If first time pilot flame failure, the BCU pilot#1 will re-
ignite with 3 times

When BCU pilot#1 flame was proved, next step

ECLIPSE  Bunsi

Start BCU pilot 2

SDVs on BCU pilot#2 and SDV instrument air
purge pilot#2 line will open, BCU pilot#1 will ignite
spark plug and prove pilot flame by ionization

When BUC pilot#2 flame was proved, next step

ECEIPSE

7.21 Primary shut-off valve test
Bleed valve 27-BDV-122 open
7.2.2 | Delay time before close 27-BDV-122 (Initial setting
10 seconds)
7.2.3 | Bleed valve 27-BDV-122 close
7.2.4 | Delay time (Initial setting 10 seconds)
7.2.5 | Check Pressure 27-PAL-106 (27-PAL-106 = ON test Pass)
(27-PAL-106 = OFF test Fail )
7.2.6 | Main Gas valve 27-SDV-114 primary Open
7.2.7 | Delay time before close 27-SDV-114 (Initial setting
10 seconds)
7.2.8 | Main Gas valve 27-SDV-114 primary Close
7.2.9 | Delay time (Initial setting 10 seconds)
7.2.10 | Check Pressure 27-PAH-107 (27-PAH-107 = ON test Pass)

(27-PAH-107 = OFF test Fail )
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Start BCU pilot 3

SDVs on BCU pilot#3 and SDV instrument air
purge pilot#3 line will open, BCU pilot#3 will ignite
spark plug and prove pilot flame by ionization
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Step

Action

Key Point

11

All BCU pilots are lit up, PLC will wait for time 300 s
and the stack temperature to reach 100C then it will
open the Primary and Secondary Main Fuel Gas
Valves, letting the main flame lights up and release
the temperature control valve ( 27TCV101) to
modulate by DCS

FITTI0Z 00 T

[ Timar 5 Minute
Dane

ECLIPSE  Buaner

PTTEP February 2019
Step Action Key Point
14 Now PW evaporator valve (27-SDV-109 ) from PW

evaporator will enter the Thermal oxidizer

Off gas open sequence

The first flash gas valve (27-SDV-110 ) from LP
flash vessel and Produced water separator
Operator will communicate with Control Room prior
to introduce flash gas valve (27-SDV-110) from LP
flash vessel and Produced water separator into
Thermal Oxidizer.

Time delay before show confirm button is
30 second

Now flash gas valve (27-SDV-110) from LP flash
vessel and Produced water separator will enter the
Thermal oxidizer and TOX temperature should
increase.

Note: Now Off Gas from Blanket system will raise
temperature up to 700°C on top of stack.

ECLIPSE  BURNER

The last SDV is off gas from the Glycol Re-boiler (
27SDV108)

Confirm” will show up and wait until Operator
confirmation of opening off gas valve (27-SDV-108)
from Glycol Re-boiler

Time delay before show confirm button is
30 second

CanaanD CoNTGL BTGUIRCE

The second is the PW evaporator stream (
27SDV109 )

“Confirm” will show up and wait until Operator
confirmation of opening PW stream valve (27-SDV-
109) from Produced Water Evaporator.

Time delay before show confirm button is
30 second

# Confimt _
I —
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Now Off gas from Glycol Re-boiler valve (27-SDV-
108 ) from Glycol Re-boiler will enter the Thermal
oxidizer

Now system is fully function, 27-TCV-101 will
modulate to keep temperature on top stack at 700°C
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11.5.2 Thermal Oxidizer Shutdown Sequence
Step Action Key Point

There are two ways to shut down the Thermal
Oxidizer, one is by Stop switch provided at the
local panel. The second is from the DCS

GPP- PSD will automatically shut
down the Thermal Oxidizer

PH-10-OP-SOP-00005
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Step Action Key Point
15. Combustion air low pressure switch 3
(27PS112)
16. Pilot 1 shutdown valve fail to open

(SDV116Fail_Open)

. Pilot 1 shutdown valve fail to close
(SDV116Fail_Close)

. Pilot 1 shutdown valve fail to open
(SDV117Fail_Open)

J

3

2
3

4

5.

6

7

8

9.

Seguence

BDV-122)
The following conditions shall ate a

master fuel shutdown.
Loss of safety Limit for the following:-

1.
. ESD-Local PLC panel (27SW_EMER) 27.77-102
. ESD-Watchdog timer
- Low low gas pressure  switch | High High = 1200°C
. High  high gas pressure switch
. High high Thermal Oxidizer temperature
. High high off gas temperature cutoff
. High high off gas temperature cutoff
. High high off gas temperature cutoff
10. BCU pilot 1 flame failure (27PF01)

11. BCU pilot 2 flame failure (27PF02)

12. BCU pilot 3 flame failure (27PF03)
13. Combustion air low pressure switch 1

14. Combustion air low pressure switch 2

Drives fuel Control valve to low fire
position (LFS101)

Close Off gas (27-SDV-108 , 27-SDV-110
and 27-SDV-109)

Stop BCU pilot 1, 2 and 3.

Close main gas Valve (27-SDV-114 and
27-SDV-115) and open Bleed valve (27-

ESD- Remote from DCS (27DCS_EMER)

(27WATCHDOG_TM) High = 900°C
(27PALL109)
(27PAHH108)
cutoff (27TT102)
(27TT105)

(27TT106)

(27TT107)

(27PS110)

(27PS111)

19. Pilot 1 shutdown valve fail to close
(SDV117Fail_Close)

20. Pilot 2 shutdown valve fail to open
(SDV118Fail_Open)

21. Pilot 2 shutdown valve fail to close
(SDV118Fail_Close)

22. Pilot 2 shutdown valve fail to open
(SDV119Fail_Open)

23. Pilot 2 shutdown valve fail to close
(SDV119Fail_Close)

24. Pilot 3 shutdown valve fail to open
(SDV120Fail_Open)

25. Pilot 3 shutdown valve fail to close
(SDV120Fail_Close)

26. Pilot 3 shutdown valve fail to open
(SDV121Fail_Open)

27. Pilot 3 shutdown valve fail to close
(SDV121Fail_Close)

28. Main gas primary shut-off valve fail to
open (SDV114Fail_Open)

29. Main gas primary shut-off valve fail to
close (SDV114Fail_Close)

30. Main gas secondary shut-off valve fail to
open (SDV115Fail_Open)

31. Main gas secondary shut-off valve fail to

close (SDV115Fail_Close)
32. Bleed-off valve (BDV112Fail_Open)

Bleed-off valve(BDV122Fail_Close)
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12.  HOT START-UP PROCEDURE

This procedure provides a safe and efficient means of starting up the Produced Water System including

the Thermal Oxidiser following the resolution of an ESD situation.

The procedure assumes the produced water separator levels have remained normal and that the fuel

gas system remains in operation.

The hot start-up consists of the following main points:

. Start-up the condensate recovery facilities
. Start-up the produced water transfer pumps.
. Start-up the produced water to Hold Up Tank
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Start-up the thermal oxidiser

Start-up Produced Water Evaporator

121 PRECONDITIONS

Prior to commencement of this procedure, it is essential that employee:

Ensure all outstanding permits on this equipment have been closed out and returned to
the Control Room

Ensure all isolation locks and chains associated with these permits have been removed

Ensure all instrumentation is lined up correctly and is in working order. Function testing
of any control valves within the system should have been carried out whilst a permit to
work was in force

Check the position of all process and instrument isolation valves which may have been
disturbed during the rectification work

Ensure all pipe work is etc. are fitted

and all plug: Jot

Assess the impact of other systems to which there is direct interface- governed by
permit to work system

Obtain authorisation from the supervisor to proceed with the restart

ion between all pi involved in this procedure

Ensure that the ESD and Fire and Gas Detection Systems are operational

It is assumed that in a short duration shutdown, it is unlikely that spades or spectacle
blinds would be moved, isolation block valves operated, or drain and vent valves
opened, unless required to take corrective action on the cause of the shutdown

12.2 PLANT STATUS

Levels throughout the system have remained within their normal operating range.
The thermal oxidiser is shutdown but the refractory lining will still be hot

The gas plant process facilities and condensate system are in operation and fuel gas is
available
If the system was shut down as the result of a trip or ESD, the cause has been
established, the situation has been rectified and the system is ready to be

PH-10-OP-SOP-00005

restarted.
12.3 HOT START-UP SDV CHECKLISTS
Valve Tag No Valve Description Position

27-SDV-102 Shutdown valve on produced water separator condensate CLOSED
outlet to the condensate recovery pumps

27-SDV-127 Shutdown valve on produced water separator water out let CLOSED
to Hold up tank and Emergency produced water storage
pond

27-SDV-106 Shutdown valve on produced water separator water outlet CLOSED
to the emergency produced water storage pond (115-27-T-

Revision No: 5

UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 41 of 74

PTTEP Produced Water Treatment February 2019
Valve Tag No Valve Description Position
004)
27-SDV-124 Hold Up Tank Inlet SDV CLOSED
27-SDV-126 Hold Up Tank Outlet SDV CLOSED
27-SDV-108 3-way Shutdown vent valve on waste gas inlet to the TOX CLOSED
or the LP Flare from the Glycol Reboiler.
27-SDV-109 Shutdown valve on waste gas inlet to Thermal Oxidizer CLOSED
from PW Evaporator
27-SDV-110 Shutdown valve on waste gas inlet to Thermal Oxidizer CLOSED
from LP flash vessel and Produced Water Separator
27-SDV-107 Shutdown valve at bottom TOX KO Pot to Closed drain CLOSED
27-SDV-111 Shutdown valve on instrument air Supply to purge Thermal CLOSED
Oxidizer
27-SDV-122 Shutdown valve on heating medium Supply at PW CLOSED
evaporator
27-SDV-114 Main Gas supply Primary Shutdown Valve (Safety Gas CLOSED
Train)
27-SDV-115 Main Gas supply Secondary Shutdown Valve (Safety Gas CLOSED
Train)
27-SDV-116 BCU Pilot # 1 Primary Shutdown Valve (Safety Gas Train) CLOSED
27-SDV-117 BCU Pilot # 1 Secondary Shutdown Valve (Safety Gas CLOSED
Train)
27-SDV-118 BCU Pilot # 2 Primary Shutdown Valve (Safety Gas Train) CLOSED
27-SDV-119 BCU Pilot # 2 Secondary Shutdown Valve (Safety Gas CLOSED
Train)
27-SDV-120 BCU Pilot # 3 Primary Shutdown Valve (Safety Gas Train) CLOSED
27-SDV-121 BCU Pilot # 3 Secondary Shutdown Valve (Safety Gas CLOSED
Train)
27-BDV-122 Main Gas supply blow down valve OPEN
27-S0V-123 BCU Pilot # 1 Shutoff solenoid Valve ( Instrument Air Train) CLOSED
27-S0V-124 BCU Pilot # 2 Shutoff solenoid Valve ( Instrument Air Train) CLOSED
27-S0OV-125 BCU Pilot # 3 Shutoff solenoid Valve ( Instrument Air Train) CLOSED
27-SDV-007 Shutdown valve TOX KO Pot to close drain CLOSED

Revision No: 5 UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 42 of 74




PH-10-OP-SOP-00005
PTTEP Produced Water Treatment February 2019

12.4 LIST OF OVERRIDES

Prior to start-up the CRO may require to manually override the listed trips in the table below prior to a
CRO reset action. This is dependent on the nature of the trip situation.

During the start-up the CRO must monitor the listed trips in the table below and as the levels build up,
clear the trip and follow a normal ESD/PSD reset action.

The GPP-ESD must be reset by the operator at the panel prior to the field reset to allow the valves to
open.

The GPP-ESD must be reset by the operator at the panel when all shutdown buttons in the field have
been reset and overrides are in place on any devices which may have initiated a GPP-ESD.

Following start-up of the respective equi process and subsequent process clearance of the trip

point, the operator must remove the start-up override after a short time interval to allow for any over-
swing.

Refer to Cause and Effect Charts for full details.

Switch Equipment Description
27-LALL-105 Produced Water Separator Low Condensate Level
27-LALL-102 Produced Water Separator Low Interface Level
27-LALL-111 Produced Water Evaporator Low Level
27-LALL-113 TOX KO Pot Low Level
27-LALL-115 Hold Up Tank Low Level

125 PROCEDURE

Step Action Key Point

Start-up the condensate recovery facilities as follows:

1 APPLY overrides as required then RESET
the ESD system.

2 RESET Produced Water Separator
Condensate Outlet Shutdown Valve 27-

SDV-102.

3 RESET Condensate Recovery Pumps
27-PM-002A/B.

4 Monitor Produced Water Separator Water | Produced water and condensate
Level Controller 27-LICA-101 level controllers respectively.

Monitor Produced Water Separator
Condensate Level Controller 27-LICA-104

PH-10-OP-SOP-00005
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Step Action Key Point
6 Select Condensate Recovery Pumps 27- Start function mode On Auto or
PM-002A/B pump Start function mode. Manual in DCS as required during

operation to achieve desired
transfer rate.

Start-up the produced water to the emergency produced water storage
pond (if required) as follows:

7 Monitor that Produced Water Separator When low level alarm has cleared
Water Level Controller 27-LT-102. and the condensate/water interface
is at a sufficient level in the
Separator
8 IF REQUIRED, RESET and OPEN When liquid slug coming to vessel,
Shutdown Valve 27-SDV-106 on this water is route to the emergency
Produced Water Separator water outlet to | produced water storage pond for
the emergency produced water storage temporary storage.
pond. Produced Water Separator Water

Level Controller 27-LT-102 will
CLOSE 27-SDV-127 at 30.75%.

Start-up produced water to Hold Up Tank as follows:

9 IF REQUIRED, RESET 27-SDV-124, Hold | When liquid slug coming to vessel
Up Tank inlet SDV

10 Monitor Produced Water Separator Water
Level Controller 27-LICA-101

Start-up Thermal Oxidizer as follows:

1" Restart Thermal Oxidizer's Burner
Management System

12 RESET 27-SDV-110 At TOX's Panel, hit “Confirm” for
13 RESET 27-SDV-109 these 3 SDVs in consecutive order.

14 | RESET 27-SDV-108

“Confirm”

Start-up produced water to Produced Water Evaporator (from Hold Up
Tank) as follows:

5 ENSURE that duty pump starts (and Both pumps are recommended to
stops) as required, returning the be on Duty 15 RESET 27-SDV-126, Hold Up Tank outlet
condensate to the High Pressure Flash SDV
Vessel.
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Step Action Key Point 131 CRO ACTION BEFORE AND DURING EXPECTED HIGHER LIQUID VOLUME TO
16 | RESET Produced Water Pump GPP
27-PM-008A/B When expecting higher liquid volume coming into GPP from incoming pipeline such as during pigging

17 ENSURE that duty pump starts (and
stops) as required

18 Select Produced Water Pumps 27-PM- Start function mode On Auto or
008A/B pump Start function mode. Manual in DCS as required during
operation to achieve desired
transfer rate.

19 Reset 27-SDV-122 HM to start boiling
water at PW evaporator

13.  NORMAL OPERATION AND WATCHKEEPING CHECKS

Normal operation of this system consists primarily of monitoring the process conditions and operation of
the various control loops.

Visual inspection of piping and equipment should be conducted as part of normal Operator rounds.

Operator observations are important for early detection of potential problems to limit the negative
impact of process upsets, equipment malfunctions, and shutdowns.

Field Operators shall perform the following:

. MONITOR the overall operation ensuring that levels, pressures, flow, temperatures,
and other variables are within their normal operating parameters. Ensure that the
minimum and maximum design limits are not exceeded

. Regularly walk the system to visually inspect for leaks, damage, and any system
abnormality. REPORT any leaks, malfunctions or irregular operating occurrences to the
Shift Supervisor as soon as possible

. Regularly liaise with the Control Room Operator to crosscheck the accuracy of the
instrumentation, i.e. the comparison between the local instrument and the transmitted
value in the PCS

. Visually inspect the condition of the system equipment and pipe work for
corrosion/deterioration including the security of pipe hangers/fittings
. COMPLETE plant logs for DCS and field once per shift to ensure that the plant is
operating within normal parameters
Off-going Shift Operators are to ensure that the on-coming Shift Operators are fully briefed as to
the status of the plant as detailed in the Shift Operators Log Book.
The logbook is to contain sufficient detail of the plant status including any deviation from the
norm and, in particular, any i ion of p { i

Both the off-going and the on-coming Shift Operators must sign the logbook before
responsibility is handed over.

operation, high gas demand rate from customer in short time and etc. CRO shall follow the following
steps to ensure proper handling of liquid to avoid unplanned trip and unplanned shutdown.

Preparation:

. Lower liquid level in the Emergency pond by trucking out as much as possible.

. Lower liquid level in the Holdup tank by Produced Water Evaporator and emergency
pond as much as possible.

. Fully open 00LCV101 slug control valve and fully close manual ball valve PG129
incoming line to Slug Catcher by step.

. Lower as much as possible at Condensate tank to over flow liquid from slugging if
require.

. Switch excess gas from LP Flash vessel to LP flare to prevent high temperature in
TOX.

High liquid volume reaches GPP:

. Ensure 27SDV127 is opened.
. Open up 27SDV124 to discharge liquid from Produced Water Separator to Holdup tank.
. When Holdup tank reaches its full capacity, open up 27SDV106 to discharge liquid from

Produced Water Separator to Produced Water Emergency pond (do not worry about
minimize trucking out target at Produced Water Emergency pond).

. Ensure 27SDV102 is opened and Condensate pump 27PM002A/B is running as
normal.
. Control balance liquid volume between inlet of Produced Water Separator and outlet of

Produced Water Separator by controlling outlet liquid from HP Flash vessel to avoid
high level in Produced Water Separator.

. Allow Produced water liquid to carry over into condensate compartment inside
Produced Water Separator and onto condensate process (this liquid volume can be re-
process at later time).

. Monitor Produced Water Separator level in DCS and local to confirm with operator.

. Never bypass trip function unless agree by Production supervisor either in person,
radio or by telephone.

. Ensure Produced Water Separator HH trip function activate when level reaches
79.66%. If HH trip is not activate after 79.66%, CRO manual command close
02SDV103 to stop liquid to enter Produced Water Separator.

14.  PLANNED SHUTDOWN PROCEDURE

This procedure provides a safe and efficient means of shutting down the Produced Water System.

The system has been running normally and is to be shutdown as part of a planned, total shutdown of
the process facilities.
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The produced water separator will be shutdown in conjunction with the condensate and the thermal
oxidiser will be shutdown after the glycol regeneration package to accommodate the waste gasses from
the re-boiler still column.

141 PRECONDITIONS

Prior to commencement of this procedure:

. The inventory of emergency produced water storage pond should be reduced to a
minimum

. The condensate system will be in the course of shutting down

. No Permits to Work are in force that may prohibit shutdown of the Produced Water
System

. Communications have been established between all personnel involved in this
procedure

14.2 PROCEDURE

Step Action Key Point

1

On the Produced Water Separator
KEEP Condensate/Water Interface
Level Controller 27-LICA-101 to allow
the level to INCREASE as far as
reasonably possible.

This is to increase the
condensate/water interface level and
reduce the hydrocarbon inventory of the
separator.

On the Produced Water Separator
ALLOW condensate Level Controller
27-LICA-104 to DECREASE the level to
its stop set point of 20%.

MONITOR the water production from the
HP Flash Vessel and note when it has

stopped.

SELECT Condensate Recovery Pumps
27-PM-002A/B Hand/Off/Auto Hand

Switches to Hand.

START a Condensate Recovery Pump

in Hand and run the pump until Low trip action.

Level Trip 27-LALL-105 is initiated in the

produced water separator.

Locally monitor the level and pump for

CONFIRM that the Produced Water
Separator Water Shutdown Valve
27-SDV-102 on outlet to the condensate

recovery pumps closes.

On the Produced Water Separator
ALLOW Condensate/Water Interface
Level Controller 115-27-LT-102
DECREASE the level to its stop set

point of 30.75%.

To reduce the water level in the
separator to hold up tank or the
Emergency produced water pond

CONFIRM that production through the
HP Flash Vessel and the Glycol
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Step Action Key Point
Regeneration Package has been shut
down.

9 SELECT STOP at the Thermal Oxidizer
Local Control Panel.

10 CONFIRM that Shutdown Valve
27-SDV-110 on the waste gas inlet to
the Thermal Oxidizer, from LP Flash
Vessel and Produced Water Separator
closes.

1 CONFIRM that Three-way Shutdown
Valve 27-SDV-108 waste gas from the
Glycol Reboiler closes.

Three-way valve OPENS to LP Flare.

12 CONFIRM that Shutdown Valve 27-
SDV-109 waste gas from Produced
Water Evaporator closes.

If maintenance work is to be carried out then system depressurisation/drain-down and equipment
isolations can be carried out as required under the Permit to Work System.

15. EMERGENCY SHUTDOWN AND RESTART

151 EMERGENCY SHUTDOWN

The shutdown of the Produced Water System can be initiated automatically by the shutdown system or
manually by the operation of an ESD pushbutton in the control room.

The cause and effect logic attached to each specific trip is illustrated in detail in the Cause and Effect
charts.

15.2 RESTART PROCEDURE

Restart after an ESD is determined by the nature of the shutdown.

Step Action Key Point

1 ENSURE that the cause of the shutdown
has been rectified, all ESD trips have
been reset and the Plant has returned to
normal status.

2 CARRY OUT a hot start-up of the
Produced Water System as described in
Paragraph 7.0 Hot Start-up.
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16. CONSEQUENCES OF DEVIATION

16.1 PRODUCED WATER SEPARATOR 115-27-V-005

Deviation

Conditions

Potential
Consequences

Corrective Action

High Pressure

* Pressure control
system malfunction
(27-PCV-101B/C)

e 02-LCV-102 stuck

e Trip on, activation of
27-PAHH-102 (3
barg), Shutdown
valve, 27-SDV-102
closed

blow by to Produced
water separator

.

Operator to check
valve position at
local and Close the
Isolation valve WP-
009

open.
« Bypass valve left « Condensate « CCR stroke valve
open carryover and gas and functional check

Call E&l to verify
problem

Build up level of
water in HP Flash
Vessel.

High Level

Level control system
malfunction. Blocked
liquid outlet line
Shutdown valve,
27-SDV-102 closed

Trip on, activation of
27-LAHH-103
(79.66%)

Failure of 27-SDV-102
causes trip of
Condensate
Recovery Pumps 27-
PM-002A/B

Troubleshoot pump
speed and Level
controller

CRO to close
02SDV103 or open
27SDV106 or open
27-SDV-124 to
reduce the level in
PWS

Operator open valve
drain to close drain
then close back
when level cleared
First line check for
SDV stroking tested
Call E&l to verify
problem

Investigate valve for
malfunction and
take appropriate
corrective action

Low level

Level control system
malfunction
Shutdown Valve,
27-SDV-102 open
Shutdown Valve,
27-SDV-106 open
Shutdown Valve,
27-SDV-127 open
Shutdown Valve,
27-SDV-124 open

27-LICA-101
activates low alarm
(40%)

Trip on, activation of
27-LALL-102/105
(30.75%/4.9%)
Condensate
Recovery Pumps 27-
PM-002A/B trip

Troubleshoot pump
and controller
Operator to verify
and close isolation
valve WP015 and/or
downstream of SDV
valve WP045
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Potential

Deviation Conditions Consequences

Corrective Action

« CRO suspend
draining the water
from PWS using 27-
SDV-124 or 27-
SDV-106 if required
to attend the
Process upset or
alarm in GPP

First line check for
SDV stroking tested
Call E&l to verify
problem

.

16.2 CONDENSATE RECOVERY PUMPS 115-27-PM-002A/B

Deviation Conditions cc::;::g:::es Corrective Action
Low suction Blocked suction strainer | Level build up in Change over duty
pressure produced water pump selection

separator Check strainer and
clean if required
Low flow Low flow Level build up in Change over duty

produced water pump selection
separator Request maintenance
to inspect pump, clean
pump suction
discharge valves
Check Variable
Frequency Drive and
% demand signal

ow discharge Low discharge pressure | Level build up in
pressure produced water

Change over duty
pump selection
separator Request maintenance
to inspect pump, clean
pump suction
discharge valves
Check Variable
Frequency Drive and
% demand signal
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Deviation Conditions Potential Corrective Action
Consequences
High noise/ Possible worn/damaged | Pump failure Change over duty
vibration bearings in crank case pump selection

Request maintenance
to inspect pump

Overheating Loss of lube oil

Wrong grade of lube oil.

Pump failure

Change over duty
pump selection

Top up with correct
grade of lube oil
Request maintenance
to inspect pump

High noise/ Loss of charge in Damage to pump and or | Change over duty
vibration in pipe | pulsation damper instrumentation pump selection
work Re-charge pulsation
damper
Request maintenance
to inspect pump
16.3 THERMAL OXIDISER 115-27-Z-001
- s Potential : :
Deviation Conditions Consequences Corrective Action
* High stack « Condensate carry- e Damage to TOX « Control stack
temperature over from LP Flash stack temperature temperature for 700-
Vessel into blanket transmitter 800 Degree C.(Low at
line, may be dueto | , Trip on High 500 C, High at 900°C
high level Temperature and trip at 1200°C)
« Condensate 27-TSHH-101 « Adjust fuel gas for

entrains with glycol
to Glycol Re boiler
then to TOX.

Malfunction of
temperature control
loop

Increased supply of
blanket gas due to
PCV failure

High Condensate
amount in produced
water entering from
Produced Water
Evaporator’s flash
vapor

Trip on high main
fuel gas pressure 27-

temp control from
CCR and at local

PAHH-108 set at 500 | Panel

mbar

« CRO to divert gas by
adjusting 02-PCV-106
to LP flare to reduce
excess hydrocarbon
feed to the TOX.

« Unit can be remotely
shutdown from CCR.

* The 27TIA element is
changed to be
ceramic type, it will
not be damaged up to
1200 °C)

Revision No: 5

UNCONTROLLED when printed, visit PTTEP intranet for the latest version.

Page 51 of 74

PH-10-OP-SOP-00005

PTTEP Produced Water Treatment February 2019
Deviation Conditions Potential Corrective Action
Consequences
Low e Loss fuel gas e Incomplete o Check the fuel gas
temperature combustion of waste pressure control

gas leading to
environment effect

valve (27-TCV-101)
* Check the 3 ways
valves are in correct
position (27-SDV-
108)

Check the flame
arresters for
blockage.

Flame failure

Loss fuel gas
Flame detector
failure

Incorrect amount of
combustion air

Trip on loss main fuel
gas pressure 27-
PALL-109 set at 195
mbarg

* Confirm pressure
reading 27-PALL-
109 and 27PG111
and calibrate if
necessary

* Check fuel gas
supply valve for
function

« Clean/replace flame
detector

* Check combustion
air path for restriction

hydrocarbon into
stack prior to light
up pilots

Pilot failure e Loss fuel gas Start-up failure e Check fuel gas
« Flame detector « The BCU control box supply valve for
failure card failure function
« Incorrect amount of * Cleanfreplace flame
combustion air detector
* Adjust combustion
air as required
e Call E&I to verify
problem.
Flammable e Low pressure on « Fire and explosion in | « Operator to verify
gas build up fuel gas to ignition thermal oxidizer. area when TOX was
in TOX system o Loss of containment shutdown
* Burner failure, « Ensure isolation
flame out valve of Purge Valve
« No thermal is open
oxidation o Low fuel pressure
« Trapped or leak of trip 27-PALL-109 on
unwanted Safety Gas Train
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16.4 HOLD UP TANK 115-27-T-005

Deviation Conditions Potential Corrective Action
Consequences
High Pressure e 27-PCV-117 e Hold Up Tank o Operator to check
malfunction to more Overpressure both of fuel gas's
open, leading to PCV (27-PCV-117
more FG blanket to and 27-PCV-118)
Hold up Tank As a result, 27-PIA-
106 alarms high at
« Ensure no gas from
o 27-PCV-118 DCs PW Separator
malfunction, leading blowing by
to less FG blanket
venting to ATM 27.PVRV-101  is
. o Check flame
provided, also 27- arrestor from
* Gas blow-by from ERV-101 blogged.
PW Separator
* Flame arrestor
plugged
Vacuum e 27-PCV-117 e Hold up Tank o Operator to check
malfunction to close, collapse under the fuel gas inlet
leading to no FG vacuum condition PCV (27-PCV-117)
blanket to Hold up
Tank.
e 27-PIA-106 alarms e Check operation of
low set point vacuum pallet on
27-PVRV-101
e 27-PVRV-101is
provided (ensure e 27-PVRV-101
planned
maintenance)
3 yearly PM
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- . Potential N N
Deviation Conditions Consequences Corrective Action
High Level e 27-SDV-126 e High level in Hold up | e Pigging procedure
malfunctions to Tank leading to tank to mitigate Hold Up
close, leading to no overfilled Tank high level
PW out of PW Hold
up Tank
e 27-LIA-115 alarms e« Operator to check if
high at DCS service water valve
o PW Pumps (27-PM- is left open or leak
108A/B) not run
e 27-LIA-115 alarms
high high to close * Operator to check
« Pigging activity 27-SDV-124 function of 27-SDV-
126 and 27-PM-
008A/B
e Returned water from | e Capacity of PW
emergency PW pond Hold up Tank cover
estimated pigging
PW
* Inadvertent service
water left open
« 27-PM-003 A/B fail
to stop
Low level e 27-SDV-124 e PW Pump (115-27- « Operator to check

malfunctions to close
leading to no PW to
Hold up Tank

PW Pump (27-PM-
008A/B) malfunction
to stop from 27-
LICA-110

Loss of containment

PM-008A/B) can be
damaged

27-LIA-115 alarms
low at DCS

27-LIA-115 alarms
low low to trip PW
Pump (115-27-PM-
008A/B) and close
27-SDV-126

function of 27-SDV-
124

« Operator to check
all drain system of
level glass drain
valve proper closed
or any leakage out
to Closed Drain
System (valves left
open, valves
passing )

* Maintenance to
check function of
27-PM-008A/B or
level signal from PW
Evaporator
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16.5 PRODUCED WATER PUMPS 115-27-PM-008A/B

tank

Liquid leak from
suction

Pump low
performance

Up Tank.
LOPC
Evaporator low level.

- . Potential " "
Deviation Conditions Consequences Corrective Action
Low suction « Blocked suction * Level build up in « Change over duty
pressure strainer produced water pump selection
o Lost suction separator  Check strainer and
« Air pocket suction line clean if required
* Release air by
bleeding off at top
vent valve.
Low flow e LowlevelinHoldup |e LevelbuildupinHold |e Operator to verify

valve line up
correctly also bleed
valves and vent
valves were closed
properly.

Change over duty
pump selection
Request
maintenance to
inspect pump, clean
pump suction
discharge valves

Low discharge
pressure

Low discharge
pressure

Pump low
performance.

Line blockage

Level build up in Hold
Up Tank

Low level in
Produced Water
Evaporator

« Change over duty
pump selection
Bleeding off air
trapped until water
out at discharge
vent valve to ensure
liquid easily pass
through the pumps
* Ensure no any
liquid leak from
flanged and pumps
Request
maintenance to
inspect pump, clean
pump suction
discharge valves

High noise/
vibration

¢ Possible
worn/damaged
bearings /Mech Seal

e Pump failure

Change over duty
pump selection
Request
maintenance to
inspect pump
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Deviation

Conditions

Potential
Consequences

Corrective Action

Overheating

o Loss of lube oil
* Wrong grade of lube
oil.

e Pump failure

« Change over duty
pump selection
Top up with correct
grade of lube oil
Request
maintenance to
inspect pump

16.6 PRODUCED WATER EVAPORATOR 115-27-H-001

TOX KO POT 400-VG-16336-A2-H

High Pressure

malfunctions to close

* 27-PCV-119
malfunctions to more
open

® 27-TCV-105
malfunctions to more
open

Evaporator

Potential to raise
pressure due to more
evaporation rate

* 27-PSV-107 pop up
& release pressure to
LP flare header

Deviation Conditions Potential Corrective Action
Consequences
* 27-SDV-109 « Overpressure in PW « Operator to check

function of 27-SDV-
109

* Maintenance to check
function of 27-TCV-
105 and 27-PCV-119

* Maintenance to check
and clean Flame
Arrester every 6
month.

o Partial fouling in
Flame Arrestor

* 27-PIA-108 high
alarm to DCS

27-PDIT-104 provided

across Flame Arrestor

* Re-certify bench test
on 27-PSV-107

High Level

©27-LICA-110
malfunction to stop
PW Pump 008A/B (27-
PM-008A/B)

eTube Side Leakage
into Shell Side
(Heating Medium leak
from Tube Side into
shell side),
.

* PW overflow to TOX

KO Pot level 27-LICA-

112 high to 80% then
open 27-SDV-007
drain PW to close
drain vessel until TOX
KO Pot level low to
15% then close 27-
SDV-007

« Operator to stop the
pumps at local switch

o Verify 27-LICA-111
high- high level alarm
and inter locking stop
PW Pump 008-A/B
(27-PM-008A/B) and
close 27-SDV-109
and consequently trip
27-SDV-122 on
Heating Medium
Supply.
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- e Potential " "
Deviation Conditions Consequences Corrective Action
.
* Pressure high highin | « Operator to check
PW Evaporator, but TOX KO Pot level
the operating sight glass
pressure of Heating
Medium is less than * Check heating
design pressure of medium liquid level
PW Evaporator — any abnormal lost.
pressure will settle out
around 7 barg)  Shutdown unit for
repair/replacement
* Heating medium liquid
lost low level alarm on
unit
Low level « 27-LICA-110 « 27-LIA-111 lowlow | s Maintenance to check
malfunction to start alarm to DCS function of 27-LICA-
PW Pump 008A/B 110
(27-PM-008A/B) * 27-LIA-111 low low
alarm trip PW Pumps | e Operator may leave
27-PM-008 A/B, close the unit shutdown and
 No water input from 27-SDV-109 and wait for level in Hold
Hold Up Tank (level close 27-SDV-122 Up Tank to build up.
already low in Hold (Heating Medium
Up Tank) Supply) « Ensure drain valve
properly in close
« Any leak from valve . _Closed _drain level position
N increasing
passing to closed « Unit to be re-started
drain or piping by “Confirm” to open
damaged 27-SDV-109 at TOX's
panel under safety
sequence.
Tube Side * Heating Medium leak | « Heating Medium liquid | ¢ Shutdown unit for
. from Tube Side into overflow toTOX KO repair/replacement
Leakage into shell side, causing Pot level 27-LICA-112
Shell Side high pressure and high to 80% then « Maintainability 23% of
high level open 27-SDV-007 spare parts such as
drain PW to close appropriate plug size.
drain vessel until TOX
KO Pot level low to
15% then close 27-
SDV-007
e PW evaporator
pressure 27-PT-108
high high trip unit
(9.41 barg)
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Deviation

Conditions

Potential
Consequences

Corrective Action

e As aresult, 27-SDV-
109 will close (and
trip 27-SDV-122,
Heating Medium
Supply, stop boiling
effect)

(Pressure high high
in PW Evaporator,
but the operating
pressure of Heating
Medium is less than

design pressure of
PW Evaporator —

pressure will settle
out around 7 barg)

17. SUPPLEMENTARY PROCEDURE: WASTE WATER TRUCK LOADING

Produced Water sometimes become industrial waste water and has to be trucked away to certified
waste management company. These scenarios include high slug volume when ramping gas from low
to high rate where Produced Water in pipeline is swept through, when these cases happen, the waste
water company will send a truck to collect waste water for proper disposal. The waste management
company is regularly audited by SSHE to ensure the quality services and compliance.

When there is substantial amount of Produced Water to be disposed, Shift Supervisor will make a plan
and schedule and inform to concerned person to send a truck to collect waste water.

Trucks shall be sent back if there is contaminated waste water from unknown source.

171 SYSTEM OVERVIEW

The system receives produced water with entrained condensate from the High Pressure Flash Vessel

115-02-V-004.

The separated water from the produced water separator is forwarded to Produced Water Pond 115-27-
T-004) via 27-SDV-106 The valve can be open and close from DCS and Brine water from PW
Evaporator flushing activity is forwarded to Brine Evaporation Pond via the drain line

When level of water in ponds is high, Shift Supervisor shall advise to SSHE personnel to bring in waste
water truck from Service Company; Waste water will be pump out until level is in safe plant operating

condition then stop.
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The waste water will be offloaded separately between Brine water and Produced water to each waste
water truck due to Service Company requirement and SSHE data monitoring.

17.2  LIST OF MAIN EQUIPMENT ITEMS

Operation of the following equipment is addressed within this procedure:

Tag No Equipment Title/Description

115-27-V-005 Produced Water Separator

115-28-T-001 Open Drained CPI Pond

115-27-T-003 Brine Evaporation Pond

115-27-T-004 Emergency Produced Water Pond

115-27- P-009 Open Drained CPI Water Disposal Pump

115-27-P-006 Water Disposal Pump

115-27-PM-007 Produced Water Pump

17.3 ENVIRONMENTAL, HEALTH AND SAFETY CONSIDERATIONS

17.3.1 General Information

. Before beginning any procedure, ensure it is safe for the given conditions and process
variables at the time of use.

. At all times, personnel are required to comply with, and enforce the rules, policies,
standards and procedures.

. The steps outlined in these procedures should not replace the Operator's sound

judgment when handling multiple operating situations.

PH-10-OP-SOP-00005
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17.3.3 Chemicals

It is possible that pipeline corrosion inhibiter will be present in the water phase during normal or upset
conditions.

. Methanol

. Biocide
17.3.4 Health and Safety Hazards/Precautions
It is important that all personnel involved in the operation of this system, consider the following health
and safety hazards:

. High pressures

. High temperatures

17.3.5 i F

It is important that all personnel involved in the operation of this system, consider the following

environmental hazards:

. Hydrocarbon inventories

Do not drain any hydrocarbon liquids to the decks. If no drain is available, collect liquid
into an approved container, using appropriate grounding systems, and dispose of it
properly.
When possible, all blow downs, depressurising, etc. should be routed to the vent
system.

17.4 NORMAL OPERATION AND WATCHKEEPING CHECK

Normal operation of this system consists primarily of monitoring the process conditions and operation of
the various control loops.

Visual inspection of piping and equipment should be conducted as part of normal Operator rounds.

17.3.2 P i i (PPE) Requi
. The PPE to be used when performing operational activities included in this procedure is Operator observations are important for early detection of potential problems to limit the negative
as follows: impact of process upsets, equipment malfunctions, and shutdowns.
'g- < Field Operators shall perform the following:
a 2 % § 2| 2 -E: = . MONITOR the overall operation ensuring that level of waste water is in an acceptable
2 @ HEIRIRIE] 3 _ |28 level. Consider from plant activities. When plant is getting high water coming to ponds
g s 2IE& &1 58| s > 5|2 = S "
2 8l=|o TR ﬂ-m g ol e g| g 5 %] = such as pigging operation. The waste water level has to be low to make more space for
IS8 8222 E’ S|e| & 3 5 E ) the new water that may present.
Bl e el 3|29 85| H . . » . - " .
£ & E 3 g ] 8 ;:ﬂ" 3 g i% % i:-": g g g g . Monitor the levels in the ponds and if the level is/are high, inform the Shift Supervisor
Routine . Regularly walk the system to visually inspect for leaks, damage, and any system
Operations XXX XX X abnormality. REPORT any leaks, malfunctions or irregular operating occurrences to the
Shift Supervisor as soon as possible
Routine x| x| x| x| x| x|x]|x
Sampling . Regularly liaise with the Control Room Operator to crosscheck the accuracy of the
o . instrumentation, i.e. the comparison between the local instrument and the transmitted
ecanting value in the PCS
Chemicals XXX XX X X X X
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. Visually inspect the condition of the system equipment and pipe work for Step Action Key Point
corrosion/deterioration including the security of pipe hangers/fittings
3 | The empty tank truck to the waste water filling The filling point is located at the waste
. COMPLETE plant logs for DCS and field once per shift to ensure that the plant is ) i 9 . 9P "
point. loading bund, close to security guard

operating within normal parameters

Off-going Shift Operators are to ensure that the on-coming Shift Operators are fully briefed as to
the status of the plant as detailed in the Shift Operators Log Book.

The logbook is to contain sufficient detail of the plant status including any deviation from the
norm and, in particular, any i ion of p i i

Both the off-going and the on-coming Shift Operators must sign the logbook before
responsibility is handed over

17.5  WASTE WATER REMOVAL PROCEDURE

2 small tanks and one long tank.
Normally the 2 small tanks is
recommended due to better condition
when compare to the small tanks.
The empty long tank weight is approx.
18 tons.

Step Action Key Point
1 Weigh the empty tank truck at the truck The Waste Water truck (Vendor) has 3
weighing scale. kinds of truck. There are one small tank,

The weighing scale is located in the
small office close to the weight bridge.
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house number 2. Complete the checklist
in Appendix A and get supervisor
approval

4 Stop the engine then secure the truck with tire Park the truck at the road side, to avoid

block. blocking the road.
5 Open the bottom valve line to top tank cover. Top fill
(by driver)
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Step Action Key Point
6 Operator connects ground wire to truck first Normal practice to locate the water

then connects the flexible hose to the discharge
pipe. And give the other end to the top tank.

bucket under the hose connection to
avoid spillage.

NOTE: If the truck is fitted with its own
pump facility ensure the condition is
good and the operation is also
good.

Operator line up valves from last discharge
valve to the produced water pump.

Operator selects to pump out waste water from
which pond

Operator shall select pond to pump out
waste water.

1) Use electric pump to pump waste
water out from emergency produce
water storage pond to truck.

Use diaphragm pump to pump
waste water from produce water
pond or from brine evaporation
pond to truck.

Use electric pump to pump waste
water from produced water pond.
Valves selected from one pond at
the time.

2

3

4
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Step Action Key Point

9 Open the discharge of the produced water
pump ( Valve number( WP060 ) )

10 | Open valve number WP 061 and WP 062 the The flow meter is installed, operator to
isolation ball valve to the SCI truck record the numbers.

- —

11 Before start pumping check and confirm no Operator to standby while pumping to
leakage, hose secured, start the produced take properly action when leakage is
water pump by select the switch to manual then | found.
push the green button to start the pump.
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Step Action Key Point
12 | Before perform loading the operator will Pumping out waste water to truck is

recorded the flow indicator at the discharge line
and has driver to stand by while pump is
operating

time consumed. Normally take 2 to 3
hours.

Note: Driver to monitor road tanker
level.

Continue checking for water level in the tank
truck.

Note: It may require taking a bottle of waste
water sample for reference.

Driver is to confirm for water level in
tank, not over the weight limit (by traffic
police).

Stop pumping when water level is at the limit

Driver has a mark in the tank from last
loading. He will use it as a guideline.

Close discharge valve, disconnect hose and
ground cable

Ensure no waste water left in hose.

Driver moves the truck to the weighing scale

The filled tank truck (long tank) weight is
controlled not more than 45 tons.
(According to traffic control limit.

The total waste water is about 27 tons is
the most practical.

Note: The heavy long truck requires
special check prior moving to weight
scale due to long radius when turning.
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Step

Action

Key Point

17

Weigh the filled tank truck at the truck weighing
scale. Record weight for last number.

The weight must be in traffic control
limit.

Driver shall carry the “Industrial non-
hazardous waste manifest” that has 5
copies to control room and identify Brine
water if offloaded from Brine pond or
identify Produced water if offloaded
from Produce water pond

Operator will sign off to vendor manifest
then keep 2 copies with PTTEP SP
Also operator will complete the “Loading
and quality report” which has 3 copies
and sign off by driver. Operator will
keep one copy and give 2 copies to
driver.

Prepare the report

rTTER

AT

Tank truck is heading to service company.

Note: Driver shall take 4 copies and
operator keeps 2 copies in box file in
Control Room.
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17.6  CONSEQUENCES OF DEVIATION

17.6.1 Waste Water Ponds

- . Potential " "
Deviation Conditions Consequences Corrective Action
High Level Slug of water coming to | Produced water over Control produced water
GPP flow from pond to level in ponds
Shutdown valve, ground. Planning and Schedule
27-SDV-106 passing Environmental for Waste water
High inventory of damaged. company to off load
produce water in ponds waste water

Low level No water coming to Environmental Ground water sampling.
GPP during low damaged. Empty pond to repair
nomination. the leakage
Ponds leak to ground

17.6.2 Diaphragm Pump for brine evaporation pond and produce water pond
Deviation Conditions c Potential Corrective Action
onsequences
High noise Loosen nuts at pump

Pump vibration

support

Re-tighten bolt and nut

Suction side clog with

Low discharge
flow dirt

Slow water movement

Stop pump and internal
clean.

Not pumping Low air pressure

High air pressure

Regulator not functional

Exercise the regulator
knob

Adjust the regulator
knob, not too high
pressure

17.6.3 Electric Pump at produced water pond

motor

Lot 184, Potential " "
Deviation Conditions Consequences Corrective Action
High noise Pump activate Foot valve not seal Stop for maintenance
Long time on waste Bypass valve passing "
Low flow water transfer back to pond Retighten valves
Check the breaker in
Not pumping No power to pump Breaker trip substation for overload

trip
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17.6.4 Tank Truck Weight

police

Deviation Conditions Potential Corrective Action
Consequences
Over weight Too much filled Truck will be caught by | Drain water back to the

pond

Too little weight | Too little filled

Lose benefit for waste
water transferring

Waste time for refill

Fill up more waste
water to truck

Water leaks

from truck Waste water leaks to
N ground

connection

Environment damaged.

Lose company
reputation

Drain back to pond.
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APPENDIX A: CHECK LIST FOR WASTE WATER TRUCK LOADING

Before Loading

Make sure truck is fully parked with hand break on and engine is totally off

place).

Make sure there is no waste water left over in service truck — Crack opening bottom
valves with collecting bucket to prevent small spills (It may be left over from other

Make sure top vent is available to protect overpressure while filling via bottom valves

Make sure all connections are properly joined and show no sign of leakage

0|0 o) g

Make sure the containment bund is in good condition.

While Loading

]

Make sure the designated volume has been reached with full time standby

After Loading

Ensure for housekeeping.

Operator Name:

Signature:

Date:

Shift Supervisor Name:

Signature:

Date:

Record Retention:

This Check List should be kept for 12 months in Operation Log Sheet (Control Room)
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Figure 1 - Produced Water Separator and Condensate Transfer Pumps.
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