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Item Ref. Item Description Action/Date

1 The aim of this minute is to log all discussions on Functional analysis done during the INFO
AOG mission in Korea during three weeks.

The following table show functional analysis modified as per EPCC1 team comments. Next Rev
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System FA name N° FA rev Modifications PDF Files
Qil system Production manifolds 220001 oC N/A
Oil separation - MP&LP 220002 00 Review with ABA the NG-018-TQ-AOG-OFG-220009: | NG-018-P2-YOK-220002_Rev00 open
- Slug control : discussion for the future control but no
decision taken HOLD to be added on FA.
P&ID rev0O0 : update with retag and modification done
-->AF modified on page 14,16,23,25,28,30,31,34 et 40
Oil export and metering 220003 oC N/A
Interface export pumps 220004 0A N/A
Interface oil metering 220005 0A N/A
Produced water treatment 220006 IFA N/A
Closed and open drains system | 220007 IFA N/A
Gas system LP compression 220008 oC N/A
Interface LP compressor 220009 oC N/A
MP / HP compression (Train 220010 ocC NG-018-P2-YOK-220010_RevOC open
A/B)
& TEG Inlet cooler -->AF modified on page 20,21 & 33
Interface MP and HP 220011 ocC -->AF modified on page 9, 13,19,20,22,23 NG-018-P2-YOK-220011_ RevOC open
compressors See Also “Modbus Test UCP & ICSS for MP_HP & Modbus Test UCP & ICSS for
compressor week 42.pdf’for exchange table MP_HP compressor week 42.pdf
modifications
Dehydratation treatment 220012 oC Review with the new PID rev00 : update with retag and NG-018-P2-YOK-220012_rev00 open
& Gas export and gas lift modification done after the Hazop
--> AF modified on page 7,9,12,13,17,19,21,22,23
Interface TEG regeneration 220013 N/A
Interface gas metering 220015 0A N/A
HP and LP flares system 220016 oC
N/A
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Water system | Seawater lift 220017 oC
N/A
Interface ultra filtration 220019 N/A
Seawater treatment and 220020 oC Discussion with JLV about the control pressure NG-018-P2-YOK-220020_rev00 open
injection between the produce water and the seawater & regul de pression
treatement :A proposition to modified and add a
pressure controller is sent as attached file "regul de
pression.pdf* can be added to FA and HOLD until final
descision
Review with the new PID rev0O0 : update with retag and
modification done
--> AF modified on page
7,8,14,15,16,18,20,21,22,24,26,27 rev 00 open
Interface water injection pumps 220021 0A Modified the interface AF with the new architecture NG-018-P2-A0G-220021_rev0OB
network, and add the list of the documentations
expected.
--> AF modified on page : 6,7,10,12,13,14,15,16,17 rev
0B
Utilities Fuel and diesel oil treatment 220022 0C |- discussion with JLV for the pressure control at the inlet [ NG-018-P2-YOK-220022_rev00 open
of the scurbber and see with PLG that the control loop
is not a split range control but a redundant one
- PID rev0O : update with retag and modification done
--> AF modified on page 8,9,15,16,17,18,19 rev 00
open
Heating medium 220023 oC N/A
Interface Waste Heater 220024 N/A
Recovery Unit
Air and nitrogen production 220025 oC N/A
Interface air compressors 220026 N/A
Interface nitrogen generation 220027 N/A
Chemical and methanol injection | 220028 oC N/A
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Cooling and fresh water system | 220029 0oC N/A
Electrical Power generation 220030 N/A
Interface EDG 220031 N/A
AF review in entire : all the page have markup : creation | NG-018-P2-A0G-220032_rev0B
Interface turbogenerators 220032 OA | of a new network architecture and after standardisation
with all the interface package
Safety - ESD and Fire&Gas
Safety OFP2 220033 N/A
Fire water pumps 220034 NA
Miscellaneous | Miscellaneous 220035 N/A

Note: For more details refer to attached PDF files.
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2 General Comment

Functional Analysis as soon as they will be issued.

on each Functional Analysis for the next revision.

For each Interface functional analysis, ICSS tag shall be filled.

Next revision of the P&ID’s and SLD’s shall be included for next Revision of the

ICSS Tag name, ICSS_Descrl & ICSS_Descr2 to be filled on S4i and shown

Next Rev

C:\Local\CR ulsan
sept 08\Modbus Test

C:\Local\CR ulsan
sept 08\NG-018-P2-A

.y .y .y .y .y
i i i i i

C:\LocalNCR ulsan  C:\Local\CR ulsan  C:\Local\CR ulsan  C:\Local\CR ulsan  C:\Local\CR ulsan

C:\Local\CR ulsan

sept 08\NG-018-P2-Asept 08\NG-018-P2-Ysept 08\NG-018-P2-Ysept 08\NG-018-P2-Ysept 08\NG-018-P2-Ysept 08\NG-018-P2-Y

.y .y
i i

C:\Local\CR ulsan  C:\Local\CR ulsan
sept 08\NG-018-P2-Ysept 08\regul de pres
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(70-71)

PCS & PSS FUNCTIONAL ANALYSIS
OFP2- FUEL GAS AND DIESEL OIL SYSTEM

Document previously referenced as NG-018-P2-A0G-220022

Rev. Status Date Revision memo Issued by Checked by Approved by

00 OPEN IFA 30/09/2008 open Updated with PID N.G. C.Ve E.B.
and SLD rev 00

0C IFA 12/09/2008 Updated with PID N.G. C.Ve E.B.
and SLD rev 0C

0B IFR 13/06/2008 Company comments N.G. F.M. E.B.

incorporated
0A IFR 11/04/2008 Issue for review N.G. F.M. E.B.
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1.5. Holds list
Reference Description
HOLD 1 Parameters to be tuned during commissioning: Alarm masking (§3.4)
HOLD 2 Parameters to be tuned during commissioning: PCS Tuning parameters (§3.6)
HOLD 3 Parameters to be tuned during commissioning: Start-up inhibit (§4.5)
HOLD 4 Parameters to be tuned during commissioning: PSS Tuning parameters (§4.6)
HOLD 5 HIC “operator command to chose between TEG gas supply or gas export supply”
HOLD 6 LG 710201 isnotinto- the P&ID/
HOLD 7 Function of the cleaning mode for the centrifugals pumps
HOLD 8 Operation of the XV 700068 is in standby : waiting information from interface with
the turbo generator package
HOLD 9 Ih&e*traehen@#%mm%myph&sew&h#@ﬁ&@—#e&am&e#seve#&l
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2. GENERAL PROCESS SYSTEM DESCRIPTION
2.1. General process system sketch
70 - Fuel Gas System
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3. PROCESS CONTROL SYSTEM DESCRIPTION

3.1. Process control system 1/O list — Syst. 70-71

This system is managed by the PCS controller N°xx located in OFP2 ITR.
Refer to PCS 1/0O Report in Appendix 1

3.2. Process function Fuel Gas System

3.2.1. HP fuel gas scrubber

3.2.1.1. Detailed function sketch

S70 - HP fuel gas scrubber

HP LT flare header
A .
»
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700205 fuel gas super heater

FQI
700203
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p‘|' TT 70020 E
Gas export line 0020 0020 P12
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g /—“\ 28VS7002
SDV 700202 CSV ch 700202
T hic
70020

SDV
PT T 700209

700207/ \700208 —

TEG contactor E % LV
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SDV 700206 PV/A 700202

MP separator (@
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3.2.1.2. Loops description

e HP fuel gas distribution 28VF7002A/B : FQI 700203

The HP fuel gas shall be delivered at the same pressure whatever the source. The flow rate and total
flow of gas taken from the export gas pipeline is monitored by FQI 700203.

ICSS reference Typicals Comments

FT 700203 Al

E——FQI 700203 TOT

¢ Inlet gas pressure control 28VS7002 : PIC/A 700202 & PIC/CB 700202

The pressure of the fuel gas inlet stream to the HP fuel gas scrubber, 28VS7002, is controlled and
monitored by PIC/AC 700202 for the gas export line and by PIC/B 700202 for the TEG contactor.
The control valves PV2/760202-PVA 700202 and PVB 700202 maintain the scrubber pressure at
41.5 barg. PVA/ 700202 and PV/B 700202 are splitrangeredundant valves (2x100%).

For start-up, the gas export pipeline could be used as back-up_and the PIC/C 700202 is going to
control the pressure from AMENA and is using only in start up phase. After, there is a CSC valve to
close the piping.

ICSS reference Typicals Comments
PT2/ 700202 RAI Redundant with PT1/ 700202
— PIC2/CA 700202 PID Reverse Action.

When SDV 700202 is in closed
status, PIC/C2/A 700202 shall
be set in process shutdown at
0%.(valve closed)

—— PV/C 700202 PID FC

L PIC2/B 700202 PID _RDSRPR Reverse Action.

When SDV 700206 is in closed
status, PIC2/B 700202 shall be
set in process shutdown at
0%.(valve closed)

| PZ 700202 PID RD Slector switch (operator
command). Functionality
integrated in PID RD typical.

—— PVA/ 700202 PID_RDSPR FC

L PV/B 700202 PID_RDSPR FC

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a For
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A PV/AB 700202  PV/B 700202 L
100% beversoerreen \ ........... R W " Specification-on-the-P&ID-onthe-note3
: : Whenthe firstis-opentheseccond-open-
ge
S3 :
) i
i PIC2/8 700202
0 % : Output
0% P2% P1% 100%

e Level control LT2/ 700201 :

The liquid level in the vessel is controlled and monitored by LIC 700201 which maintains the liquid
level in the vessel by control valve LV 700201, sending the liquid to the MP separator (28VS2020).

ICSS reference Typicals Comments
LT2/ 700201 RAI Redundant with LT1/ 700201
[ Lic 700201 PID Direct Action
When SDV 700209 is in closed

status LIC 700201 shall be set in
process shutdown at 0 %
( valve closed)

— LV 700201 PID FC
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3.2.2. HP Fuel gas treatment and distribution

3.2.2.1. Detailed function sketch

S70 - HP fuel gas treatment and distribution

» q XA
Thyristor control ~ [==--=--=r==mrsmremressseneeees 700611
R > panel e N RN
54—20 mA 28GS7006A On/Ofi: E E
; i PDT i i i o
: T2 onjor/” FT 70071 PT
708216 0605 T 700606, & jo075g) 700768
T E HP Flare (36) )
: : ESDV Turb A
i I
| | HP Fuel gas distribution _E 700761 Jroine generaor >
TN i [ T e L] ESDV .
700601 E 700762 Turbine generator B )
28VF7007A ESDV
[ 28HE7006A E 700763 Turbine generator C )
HP Fuel gas . L J
scrubber (70) \A 4 @
T 4-20 mA Thyristor control
70062 panel
28GS7006B
J—“
N .
J XA 28VF7007B
28HET006B (0062},
I:I Information managed by package supplier »  LP Fuel gas scrubber
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3.2.2.2. Loops description.

e HP fuel gas temperature control 28HE7006A/B : TDIC 700601

The inlet and outlet gas temperatures of the HP fuel gas for heaters 28HE7006A/B are monitored by
TT 700601 and TT2/ 700764605 respectively.
TDY1/ 700601 and TDY2/ 700601 are redundant super heater (2x100%)

ICSS reference Typicals Comments
TT 700601 —— Al
TT-7667012/ 7006D5 RAI TT1/700605
i_TY 700601 NUM Difference : TT2/ 700764+-605— TT 700601
i—TrZ)IC 700601 PID_RD |Reverse action.
L HS 700601 PID_RD |Note 1
| TDY1/ 700601 PID_RD |Hardwired analog output to Thyristor Control
Panel 28GS7006A
L—TDY2/ 700601 PID_RD |Hardwired analog output to Thyristor Control
Panel 28GS7006B

Note 1 :

Switching command of super heater TDY1/ 700601 and TDY2/ 700601 is included in PID controller
typical.

ICSS reference Typicals Comments
FT 700606 Al
— FAL1/ 700606 DO Hardwired digital output to Thyristor Control
Panel 28GS7006A
— FAL2/ 700606 DO Hardwired digital output to Thyristor Control
Panel 28GS7006B

When the FCL is activated the output contact shall be open and viceversa. In case of low fuel gas
flow, both heaters are stopped.

Note 2 :

One temperature transmitter TT 700616/26 is directly connected to the thyristor control panel to
monitor the heater temperature.

In case of high temperature, a common alarm 28XA700611/21 is generated by the thyristor control
panel.
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3.3.2. Di

3.3.2.1.

esel oil treatment

Detailed function sketch

S71 - Diesel Oil Treatment

Fresh water distribution

»-
»
PV 710202
PDT
711301
xv 710211 ¥{ | XV 710212 it Y] ¥{] xvrt0222
28VF7113A
Treated Diesel
Storage tank
PDT
711201 28VF7113B
SDV 710210 SDV 710220 —'U'_
28VF7112A E
Raw Diesel N—
Storage tank
28UJ7102A
28VF7112B
Recirculation to Raw Treatment Diesel Level

Diesel Storage tank
.

«

3.3.2.2.

Loops description:

Open Drain header

28TZ7102

:

28PR7102

e Level control LT2/ 710201 starts /stops the sludge pump 28PR7102.

Actual level of the sludge tank is controlled by LT2/ 710201. It controls the start/ stop of the sludge

pump
ICSS reference Typicals Comments
LT2/ 710201 RAI Redundant with LT1/ 710201
—LIC 710201 PID_1DC HOLD 6
- PR7102 MOT LCH24/ 710201 starts the pump
LCL21/ 710201 stops the pump
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1.4. Reference documents

This following table lists all referenced documents used to work out the present functional analysis.

Title/Description Reference document/P&ID/PFD Rev Remarks

Process Flow Diagram : Injection NG-018-P2-HHI-109047 0A
water system UFD

P&ID - Seawater Deareration NG-018-P2-HHI-109530 00
System

P&ID - Seawater Injection Booster | NG-018-P2-HHI-109540 00
Pumps

P&ID - Water Injection Pumps and | NG-018-P2-HHI-109542 00
Distribution OFD1 and OFD4

P&ID - Water Injection Distribution, | NG-018-P2-HHI-109544 00

OFD2, OFD3 and OFD5

OFON2 Operating Philosophy OFPG-PP-OPE-GEN-001 00
Process Description NG-018-P2-HHI-105002 0B
ESD logic diagram 7/13 NG-018-P2-HHI-109907 oD

SD2/SD3 Units Shutdown

1.5. Holds list
Reference Description
HOLD 1 Parameters to be tuned during commissioning: Alarm masking (§3.3)
HOLD 2 Parameters to be tuned during commissioning: PCS Tuning parameters (§3.5)
HOLD 3 Parameters to be tuned during commissioning: Start-up inhibit (§4.4)
HOLD 4 Parameters to be tuned during commissioning: PSS Tuning parameters (§4.5)
HOLD 5 Information waiting for the Water Injection Booster Pumps : 28PA5405A/B
(Package)
HOLD 6 Information waiting for the Ultra filtration safety bar : 28UZ5110 (Package)
HOLD 7 Requirement for PT 540501 and PV 540501 to be confirmed
HOLD 8 /
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2, GENERAL PROCESS SYSTEM DESCRIPTION
2.1. General process system sketch
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3.2.1.1. Detailed function sketch
Anti-foam
g o5
@ XV 530221
Seawater Ultrafiltration 45
> E > >
XV 530211
SDV 530102 PDT T I@ Motive A
330150 53014() E ﬁ<,‘
1
A '
XV 530220 28UX53028 AIR / WATER
PDT
53013() j @ Motive Air 28PV5305A SEPARATOR 28PV5305B
E } 5<]—>
XV 530210 28UX5302A
28VC5301 A
eawater Ultrafiltration . /Jg
A
XV 530511 XV 530521
Seawater Cogrse filters
Seawater Booster pumps & 4
»-
»
Seawater Bo:sér pumps
Oxygen Scavenger E >
v SDV 530150
Seawater Disposal caisson
‘ >

N

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the Company. This document has been generated by an Electronic Document
Management System. When printed it is considered as a For Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest valid version..






Seawater Treatment and Injection (53-54)

Document Identification Number
NG-018-P2-YOK-220020

Revision : 00 ‘ Status: IFA

Document Type : SPE | System/Subsystem: XX

Discipline : INS

Rev Date : 15/10/2008 OPEN

Contractor document number NG-018-P2-YOK-220020

Page 150f 33

3.2.1.2. Loops description

e |evel control of the vessel 28VZ5301 - Level control LIC 530101

When level is low, the seawater Inlet flow rate increases, and when level is high, the flow rate

reduces.

| The level will be control by the ultrafiltration package.The SDV-and-L\-are is located below

| deaeration tower to maintain water head to the ultra filtration unit located upstream of deaeration
column. +hecontrobvales-areredundant—2x100%-

ICSS reference Typicals Comments
LT 530101 RAI Redundant with LT 530110
L Lic 530101 PID-RD | Reverse Action
W SDV 530102 is | LIC
0-%{(Clesed-Valve}Control in ultrafiltration
package
LV/A 530101 PID-RD |FC
LV/B 530101 PID-RD |FC

e Vacuums Pumps logic start-up 28PV5305A/B

The liquid ring vacuum pumps are provided for Vacuum Skid. The air/water separator shall be fitted
with a drain, a vent and an overflow (with ant siphon hole) connected to the seawater return line and

a vent.
ICSS reference Typicals Comments
P 5303A PU_CENT_2XV | The equivalent discharge XV is made
up of both stages 1 & 2 vacuum line
isolation XV 530210 and XV 530211
. X\ 530510 X\ EO to-disposal-caisson-to-purge-the-line
— XV 530511 XV FC from coarse filters to fill the line
XV open prior to pumps start
' PV 5305A MOT Open the XV 530211 before start up the
pump.
—— XV 530210 XV Open the XV 530210 after the pump is
starting
L XV 530211 XV
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ICSS reference Typicals Comments
P 5303B PU_CENT_2XV | The equivalent discharge XV is made
up of both stages 1 & 2 vacuum line
isolation XV 530220 and XV 530221
X\ 530520 Y EC ; L ea ho I
——— XV 530521 XV FC from coarse filters to fill the line
XV open prior to pumps start
— PV 5305B MOT Open the XV 530221 before start up the
pump
—— XV 530220 XV Open the XV 530220 after the pump is
starting
L XV 530221 XV
3.2.2. Water Injections Booster pumps
3.2.2.1. Detailed function sketch
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Seawater deaeration
A -

>
ga é Water injection pump

PT
540501

3
PV 540501

28PAS5401A

SDV 540511

SDV 540512

Scale Inhibitor

Biocide

28PA5401B

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a For
Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest

valid version..






Document Identification Number
Seawater Treatment and Injection (53-54) NG-018-P2-YOK-220020
Revision : 00 ‘ Status: IFA
Document Type : SPE | System/Subsystem: XX Discipline : INS | Rev Date : 15/10/2008 OPEN
Contractor document number NG-018-P2-YOK-220020 Page 18 of 33
3.2.3. Water Injections pumps

3.2.3.1. Detailed function sketch
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e Pressure control of the Water Injection — Pressure control PIC 540512/22

ICSS reference Typicals Comments
FTT2/ 540512 RAI Redundant with PT1/ 540512
L Ppic 540512 PID Direct Action

When PA5405A is in stop status
PIC 540512 shall be set in process
shutdown at 0 % (Closed Valve)

L PV540512 PID FC
ICSS reference Typicals Comments
FTT2/ 540522 RAI Redundant with PT1/ 540522
L Ppic 540522 PID Direct Action

When PA5405B is in stop status
PIC 540522 shall be set in process
shutdown at 0 % (Closed Valve)

L PV 540522 PID FC
3.3. Water treatmentinjection sequence
e

The water injection pumps start sequence is used to start the pump from the central control room in
remote mode. However, for availability purpose, it can be started in local mode.

Same sequence for 28PA5405A and 28PA5405B pumps.
This Seal flushing lasts 30 min and it is carried out:

- Before each start
- After each stop
- Each 24 hour of running

3.3.1. ICSS operator commands:

e The following commands are available either in local or remote mode

Start sequence command is available in STEP 00 and 23.
Stop sequence command is available from STEP 1 to 12.
Pressurisation confirmed command is available in STEP 5, when PT2/ 540002 is not valid or in MI.

e The following commands are only available in remote mode

Start pump command is available in STEP X when Pump injection is ready to start (XL5404xxA).

The water injection pump is running when sequence is in STEP 12.
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3.3.2. Legend:
LEGEND

“THE TEXT BETWEEN QUOTATION MARKS CORRESPONDS TO STEP ACTION”

The underline transition corresponds to an operator action.

The texts in italics bold correspond to serial Link exchange information with
package .

MI : Maintenance inhibit state
Px : Tuning Parameter (see § 3.6)
Tx : Tuning Time delay (see § 3.6)

3.3.3. Initial conditions:

For the initial condition, we considered that all the system is on service and no fault detected from the
package and no trip SD2-4 seawater deaeration and no trip on SD2-5 water injection)

XS1 (Trip condition) =
Not UCP Fault 28XA5405xxA & Not Auxiliaries Fault 28XA5405xxA & Not SD-3-15-2-1
& Not 28XSL5405xxA & Not Auxiliaries Trip 28XA5405xxA
& Not Mechanical trip 28XA5405xxA & Not Unit Trip 28XA5405xxA
& Not PSLL540511 & Water injection pumps 28PA5404A available

Start sequence condition : XS2 (Starting condition) =
Closed status XV540513
& Closed status XV540514
& FV540511 opened at 0%
& All UCP Alarm Reset

3.3.4. Grafcet:

Those sequences can be operating only in Remote mode.
Refer to next pages.

Hold 5: there is a TQ about the functionality and there is an SDV valve which have to be paralleled
with the XV valve
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3.3.5.

Synchronisation sequence

The ICSS operator can start the sequence 28PA5404A/B in any of the three following positions:

SYNCHRONISATION STEPS

STEP | XV540513/ |XV540514/|EV540511/| XL5405xxA/B “Remote mode”| XL5405xxA/B
23 24 21 “Auxiliaries running” “Process ready”
1 Closed Closed Closed 0 1 0
status status status
4 Open Close Open 1 1 1
status status status
6 Open Open Open 1 1 1
status status status
3.4. Alarm masking
HOLD 1
Alarm Tag Masking event Start Timer on T value
PAL 5401A Pump PA 5401A stopped status | Pump PA 5401A running status 15 sec.
PAL 5401B Pump PA 5401B stopped status | Pump PA 5401B running status 15 sec.
PAL 5405A Pump PA 5405A stopped status | Pump PA 5405A running status 15 sec.
PAL 5405B Pump PA 5405B stopped status | Pump PA 5405B running status 15 sec.
3.5. Specific alarms / operator guide messages.
Specific alarms / operator guide messages Access level
3.6. Tuning parameters
HOLD 2
N° Parameters Access level

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a For

Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest
valid version..






Document Identification Number
Seawater Treatment and Injection (53-54) NG-018-P2-YOK-220020
Revision : 00 | Status: IFA
Document Type : SPE | System/Subsystem: XX Discipline : INS | Rev Date : 15/10/2008 OPEN
Contractor document number NG-018-P2-YOK-220020 Page 24 of 33
4.3. Safety system sketch
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4.5. Start-up inhibit
HOLD 3
START-UP INHIBIT

Alarm Tag Masking event Start Timer on T value

FSLL 530510 Start-up inhibit command SD-2-4 Seawater Deaerator not 30 sec.
tripped status
FSLL 530520 Start-up inhibit command SD-2-4 Seawater Deaerator not 30 sec.
tripped status
PSLL1/540111 | Pump PA 5401A stopped status | Pump PA 5401A running status 15 sec.
PSLL2/ 540111 | Pump PA 5401A stopped status | Pump PA 5401A running status 15 sec.
PSLL1/540121 | Pump PA 5401B stopped status | Pump PA 5401B running status 15 sec.
PSLL2/ 540121 | Pump PA 5401B stopped status | Pump PA 5401B running status 15 sec.
PSLL1/ 540512 | Pump PA 5405A stopped status | Pump PA 5405A running status 15 sec.
PSLL2/ 540512 | Pump PA 5405A stopped status | Pump PA 5405A running status 15 sec.
FSLL1/ 540511 | Pump PA 5405A stopped status | Pump PA 5405A running status 15 sec.
PSLL1/ 540522 | Pump PA 5405B stopped status | Pump PA 5405B running status 15 sec.
PSLL2/ 540522 | Pump PA 5405B stopped status | Pump PA 5405B running status 15 sec.
FSLL1/ 540521 | Pump PA 5405B stopped status | Pump PA 5405B running status 15 sec.
PSLL 5400117 Start-up inhibit command SDV 5400118 open status 30 sec.
PSLL 5400217 Start-up inhibit command SDV 5400218 open status 30 sec.
PSLL 5400317 Start-up inhibit command SDV 5400318 open status 30 sec.
4.6. Tuning parameters
HOLD 4

N° Parameters Access level
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1.4. Reference documents

This following table lists all referenced documents used to work out the present functional analysis.

Title/Description

Reference Rev | Remarks

document/P&ID/PFD

Process Flow Diagram- MP&HP gas compression

NG-018-P2-HHI-109043 |0A

Process Flow Diagram- gas treatment system

NG-018-P2-HHI-109044 |0A

P&ID - TEG contactor inlet scrubber

NG-018-P2-HHI-109345 |00C

P&ID - TEG contactor inlet filter coalescer

NG-018-P2-HHI-109347 |00C

P&ID - TEG contactor

NG-018-P2-HHI-109348 |00C

P&ID - TEG regeneration system interface

NG-018-P2-HHI-109349 |00C

P&ID - Gas metering and export to AMENAM

NG-018-P2-HHI-109356 |00C

P&ID - Gas lift system

NG-018-P2-HHI-109380 |00&

OFON 2 - Operating Philosophy

OFPG-PP-OPE-GEN-001 | 01

Process Description

NG-018-P2-HHI-105002 |0B

Emergency Shut Down Diagram

NG-018-P2-HHI-109909 |0D
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2. GENERAL PROCESS SYSTEM DESCRIPTION

2.1. General process system sketch
$30/31/35 - Gas dehydration, gas export and gas lift
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3. PROCESS CONTROL SYSTEM DESCRIPTION
3.1. Process control system 1I/O list — Syst. 30-31-35

This system is managed by the PCS controller N°xx located in OFP2 ITR.
Refer to PCS 1/0O Report in appendix 1.

3.2 Process function gas dehydration, gas export & gas lift (30-31-35)

3.2.1. TEG contactor inlet scrubber

3.2.1.1. Detailed function sketch

S30 - TEG contactor inlet scrubber

HP flare (36)
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PV
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filter coalescer (30)
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compressor Gas export (35)

HP compressor & TEG
inlet coolers train A
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| N >
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312120,

Methanol (75) \\T/E @ MP separator (20)

SDV 304108 LV 304101

inlet coolers train B
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3.2.1.2. loops description

e TEG contactor inlet scrubber condensate level control — LIC 304101

ICSS reference Typicals Comments
LIT2/ 304101 RAI Redundant with LT1/ 304101
L Lic 304101 PID Direct Action
When SDV 304108 is in closed status,
LIC 304101 shall be set in process
shutdown at 0% (valve closed).
LV 304101 PID FC

e TEG contactor inlet scrubber condensate pressure control — PIC 304102

Process gas is purified through the TEG contactor inlet scrubber 28VS3041. Pressure controller
PIC2/A-3641062350101 controls the pressure in the scrubber by opening the redundant gas export
valves PV/A 35010144062 & PV/B 3501014402 (2x100%). If the pressure keeps increasing, the
control valve PV2/B 304102 to HP flare opens.

ICSS reference Typicals Comments
PT2/ 304102 RAI Redundant with PT1/ 304102
—PIC 3501014402 PID_RD Direct Action
When SDV 304818/28 is in closed status,
PIC 354102-350101 shall be set in process
shutdown at 0% (valve closed).
L PZ 354402350101 PID_RD Valve selector switch (operator command).
Functionality integrated in PID_RD typical.
| PV/A 354402350101 PID_RD FC
L—— PV/B 3501014402 PID_RD FC
— PIQ 304102 PID Direct Action
L pv 304102 PID FO
——PIC 312110 PID Refer to MP/HP compressor A AF
PIC 314402312120 PID Refer to MP/HP compressor B AF
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3.2.4. Gas export

3.2.4.1. Detailed function sketch

S35 - Gas export

Pig switch detectors

PIC 354102 ] Gas ex
port
to AMENAM
28VP3545 E E

" TEG scrubber pressure
‘ >

28UN3501
_ Corrosion inhibitor (75) Metering package P3

SDV @
304216

From TEG @ Back up
__contactor (30) HP fuel
gas (70)

u PV/A Sov : SDbv
350101 350150 ! 700202
H | Refer to FA Fuel Gas

PV/B
350101

3.2.4.2. loops description

Refer to §3.2.1.2 for the description of redundant gas export control valves PV/A 3501014462 and
PV/B 3501014462.
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3.3. Alarm masking
HOLD 1
ALARM MASKING
Alarm Tag Masking event Start Timer on T value
FAL SDV304211 & 3042146 closed | SDV304211 OR 30421460 open 60 sec.
380040304210 | statuses status
FAL 380020 SDV3814606, 381447016 & SDV384606, 3847016 OR 380055 | 60 sec.
3810055 closed statuses open status
3.4. Specific alarms / operator guide messages
NA
Specific alarms / operator guide messages Access level
3.5. Tuning parameters
NA
HOLD 2
N° Parameters Access level
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4.3.

Safety system sketch

S$30/31 - Gas dehydration, gas export and gas lift

HP compressor &
TEG inlet coolers
train A (30-31)

HP compressor &
TEG inlet coolers
train B (30-31)

Gas export
Corrosion || 28VP3545 -
inhibitor (75) 28UN3500 L 3’55%(\)/7 to AMENAM
Metering package P3
SDV 304214 SDv
HP flare (36) HP flare (36) 304212 SDV Q FT
> 304216
BDV 304103 Q T
SDV 304210 SDV 304211 Back up
Y QFT HP fuel
PDSHH 1 gas (70)
304910 BDV BDV SDV 350150 | SDV 700202
PSLL1/ . 304208 304217 | Refer to FA Fuel Gas
T
I SR HP fuel
S5 i L—( ) O BDV 380057 gas (70)
Refer o FA | . LL§SI-LIE11// g’g’gga’ Py HP flare (36 SDV 384706 ESD4707
MP/ ompressor E 304215 — >< Gas lift
! 28VF3049 304904 | ] J
SDV 304901 to OFD3
o) o SDV 384606 ESDV 384607
304816 ) i 28VS3041 LsHH N/ 28VC3042 — =1
| LSLL1/ 28VP3846 N I Gas lift
LSHH1/ 304903 to OFD5
SDV LSLL1/ SDV 380055
30482 304101 SDV Gas lift to OFD1/2/4
! - 304213 ViaOFPT ™
SDV Xﬂ] SDV Methanol
304907 304908 Injection (75)
LSHH1/
LSLL1/ lean glycol Cooling water
304201 spv 300002 Retum (76)
SDV O 28UG3000
@) I:I 304108 oV TEG regeneration
Information managed 304205 package P3 LP fuel
by package supplier @ gas (70)
MP separator (20)» »! rich glycol SDV 300001
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4.4. Safety logic diagram
| OFP2 - Dehydration safety bars
GAS DEHYDRATATION TEG CONTACTOR INLET SCRUBBER LIQUID OUTLET
$D-213 $D-3-27 SD-3-27-1
OIL&GAS > "1 ——— sovaosios
OFP2/OFP1 B LSLL1/ 304101 ———
SD-2-0 [S1] PSLL1/ 304102 ——— L]

| SD-3-85-1

GAS INLET
SD-3-27-4

OUTLET TRAIN A
SD-3-27-2

METHANOL OUTLET
SD-3-65

MP/HP COMP. TRAIN A
SD-2-7-1

- =

-
|

OUTLET TRAIN B
SD-3-27-3

LSHH1/ 304101 ——»

FILTER COALESCER TEG CONTACTOR MP/HP COMP. TRAIN B
SD-3-28 SD-2-8-1
> TEG FILTER CONTACTOR —
LSHH1/304903 ——»| INLET SD-3-28-1

[ST]PSLL1/ 304203 ——»

——» SDV 304902

vy

LSHH1/ 304201 ——
LSHH1/ 304904 ——

— SDV 304901(*)
COALESCER LQ1
SD-3-28-2

»

———» SDV 304908

TEG REGENERATION LSLL1/ 304904 ——>] |
0334 COALESCERLQ2
5 > | SDV300001 SD-3-28-3
XS 30xxxx XS0 30%0¢ .
(unit autts) [ (stop UG3000) LSLL1/304903 ——p] [ > SDV304907
L SDV 300002
L] CONTACTOR LIQUID
SD-3-28-4
——» spvaoene LSLL1/ 304201 —— — > SDV304205
——» spv304213 I » sDV304211

—» SDV 304816

—» SDV 304826

—————» SDV 304215

=

[——» SDV 304214
——» SDV 304216

Open
SDV 304210 (*)

(*) Safety interlock shall be implemented
on site between SDV 304210 and SDV
304901 (pneumatic interlock)
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OFP2 — Gas Export safety bars

GAS EXPORT
SD-3.08
OIL&GAS OFP2/0FP1
SD-2-0
ESD 1.2.07
Gas export AMENAM ||

> | ——» SDV 350150

=

OFP2 — Gas Lift safety bars

SD-2-0

OIL&GAS OFP2/OFP1 GL
SD-3.07.01

[

-

ESD 1.2.04
G.L. OFD2

ESD 1.2.06
G.L. OFD1/OFD4 e

-

—» SDV 380055

—» SDV 384706

GLOFD3
SD-3.09
ESD1.2.08
GaslitOFD3 [ ™
GLOFD5
SD-3.10
ESD 1.2.09
Gas liftOFD5 [ ™

— SDV 384806

4.5. Start-up inhibit
HOLD 3
START-UP INHIBIT
Alarm Tag Masking event Start Timer on T value
PSLL1/ 304102 | SDV304816 & 304826 closed | SDV304816 OR 304826 closed 15 sec.
status status
PSLL1/ 304203 | SDV304901 & 304902 closed | SDV304901 OR 304902 closed 15 sec.
status status
XSI 30xxxx Start-up inhibit command SD-3-34 not tripped status 15 sec.
4.6. Tuning parameters
HOLD 2
N° Parameters Access level
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2. GENERAL PACKAGE UNIT DESCRIPTION

2.1. Package Unit description

The MP/HP compressor trains, 28K-3122 A/B (2x50%), increase the pressure of the gas from
the MP Separator and the LP compressor to 93 barg for export, gas lift and use as fuel gas.

Suction Discharge | Suction Maximum Design flow SOP
P(barg) P (barg) T (°C) discharge T {(MSm3/d) (per | (barg)
{°C) compressor)
MP Compressor 5.1 24 39.8 123.6 2.25 13.3
28KA3122 A/B
HP Compressor 22.3 a3 44.8 162.3 2.07 344
28KA3132 A/B

Gas from the MP separator is co-mingled with recompressed gas from the LP Separator and is
routed to the suction of the two MP/HP compressor trains.

Compressors
The MP/HP machines are electrical driven centrifugal units operatlng at variable speed.

The design pressure of the discharge side of the MP compressor is 42.6 barg at a design
temperature of 180°C. The inter-stage systems are designed for the settle-out pressure of$13 3
barg (to be confirmed) and specified as a 300# system.

The design pressure of the discharge side of the HP compressor is 98.8 barg at a design
temperature of 180°C up to the outlet of the TEG contactor mlet scrtbber 28VS3041. 'IXHS
system is rated at 900#. To devenbe ap por 1P suchon _
The export system has bean specified as a 600# system rated for 98.8 barg at 60°C Th|s is
compatible with the OFON import system on AMP2.

Control and safety

A load sharing performance controller will distribute the load between the compressor trains.
One common anti-surge/load sharing controller is provided for both MP/HP trains. MP separator
pressure controller (28PIC2/A 202004) regulates the compressor speed, low-selected against
the discharge pressure limiter from 28PIC3/ 313213 located at HP compressor discharge.

The TEG inlet scrubber pressure is limited by the gas export pressure control valve, required to
prevent the stonewall of the compression system and to maintain a steady TEG contactor
operating pressure. If the flowrate that AMP2 can accept is less than the prevailing OFON
production, the pressure at the OFON gas export will increase with the control valve fully
opened. Therefore, to prevent the relief valves at the compressor discharge ‘lifting’, a pressure
limiter’ will act on the compressor speed to slow the machines down, and thereby control the
discharge pressure at the set-point.

Both the MP and HP stages are protected by high and low discharge pressure trips and full flow
relief valves. The difference between the operating pressure (93 barg) and the design pressure
(98.8 barg) on the HP discharge side requires pilot-operated type PSV.

Both trains are also protected against excessive temperatures by discharge temperature trips.
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4.3. Remote operation from ICSS MMI

; e y=iteemiotesmoder
ﬁm commands are callbrated pulse signals (duration will be fixed later) write to the PLG by the ICSS.
All sequences are treated by the PLC and are interfaced with the ICSS. Only the start/stop and trip
operation of compressor and its auxiliaries will be available and performed on ICSS MMI

4.3.1. Lube OQil System

When the Qil system is in automatic mode (Lube heater in auto mode and auxiliary lube oil pump in
auto) and the condition to start the lube oil system are fulfilled 28XL312291A, the sequence for the
lube oil system can be remotely started from ICSS.

Similarly, when the Qil system is in automatic mode (Lube heater in auto mode and auxiliary lube oil
pump in auto) and the condition to stop the lube oil system are fulfilled 28XL312293A, the sequence
for the lube oil system can be remotely stopped from ICSS.

Two calibrated pulse signals (duration will be fixed later) are sent to the UCP: Lube oil system start
command 28PB2 312270A and Lube cil system stop command 28PB2 312271A). The actual status
is read by ICSS (Oil system ON 28XL312250A, Oil system OFF 28XL312267A, UCP Oil system
Starting in Progress 28XL312292A).

The information 28XY312281A (compressor depressurised) is used by UCP to give authorisation
to stop the lube oil system. it is activated when the compressor is isolated and depressurised:

* PT2/312011<1,1 Bara,
e & PT2/313011<1,1 Bara,

¢ & SDV4 312110, SDVR2L 3121110, SDV2/ 313216 304016-and SDV+.-304046 313217
are in closed status,

+ & Sequence in STEP 24 or 40
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4.5. Maintenance and programming

The maintenance and programming facilities shall be avaitable on a dedicated Laptop EWS for PLC
and VTMS.

Different HMI access level with relevant login/password shall be available:
- Visitor
- Operator
- Engineer
- Maintenance

The modification of alarm, trip and set point are not possible from HMI. The modification is only

possible by using the laptop supplied by Vendor with programming software for PLC (Allen Bradley)
and VTMS (3500 BN).

5. COMMANDS AND PARAMETERS ACCESSIBLE FROM ICSS MMI

The commands on the MMI (in remote mode) are the following:
For compressor:

» Compressor start 28PB2 312272A,
» Compressor stop 28PB2 312273A,

For oil system:
= Qil system start 28PB2 312270A,

= Qil system stop 28PB2 312271A,
ForiCSS and.safety bar :

Y %g@/ feon 10D oF /4/9‘9’%
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6. ALARMS AND SHUTDOWN

Description of alarm and shutdown management as follows:
¢ Alarm philosophy.

Grouped alarms are read by PCS through the serial link.

Alarms/Trips are memorised into PLC configuration even if they disappear. They are activated when
they are setto 1.

Trips are gathered into 2 categories: Pressurised and Depressurised Shutdown.

The compressor shutdown signais between the PLC and the PSS are hardwired as shown in
Appendix 1,

Acknowledgment philosoph
' el a
Alarms/Trips clearance can be performed t | acknowledgement push button via

respectively 28PB1 312261A in local mode aRcE2E ol v

A dedicated PLC DO is assigned for horn alarming 28XC312287A. In remote mode, horn is inhibited 9K
After VTMS trip, the VTMS system shall be reset from UCP HMI via 28PB1 312269A.

The general package alarms displayed on the ICSS shall be acknowledged on the ICSS
independently of the acknowledgement performed on the local/remote HMI.
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APPENDIX 1 - HARDWIRED INTERFACE SIGNALS BETWEEN UCP AND
ICSS

HARDWIRED LINKS
TAG DESCRIPTION Package |PCS |PSS [ESD [FGS :nc;rrngaiaslg ICSS 110 Typel
28XSI 312258A |Depressurised Shutdown ® » X DI
28XS0 312260A [Trip with depressurisation < X DO
28XS| 312259A |Pressurised Shutdown ® > X DI
28XS0 312261A[Trip with pressurisation < X DO
28XS0 312254A [Process Ready to Start I DO
28XS0 312255A Compressor purged and —-0 Do
ressurised
28XS0 312281A |Compressor depressurised ) DO
28XS0 312282A |Close anti surge valves closing —! o bo
MP/HP
28XSI 312245A |Compressor ON > DI
28XS| 312246A [Compressor stopped *~—> Dl
28XS| 312274A |Compressor Drain request > D
28XSI1 312289A [Compressor Ready to Pressurise o—|» DI
XS0312264  |Clock Synchronisation <« DO

Note 1 : Analog signals between ICCS and UCP are powered by the source system.
Note 2 : Digital signals between ICCS and UCP are Volt free contact.

Mo e R@lqtzc/l‘,
| Ue® QQAM.

» HIC 2L Tolk )ro?cs ‘
€. evead Sprnk,

« HY 212200k Tcs to K

& q;x‘crr\ou
B\—O S’A‘(EN\CL‘
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APPENDIX 2 - CHARACTERISTIC OF INTERFACE UCP AND ICSS
HOLD 3 e

This appendix shows the table of exchanged data via serial link between ‘ and ICSS per register
type. with addresses.

Type: isolating RS-485 as a standard,
Data transfer rate: 19200 bauds

Parity: even,
Data bit: 8 bits
Start bit: 1 bit
Stop bit: 1 bit,
Address: 1
Cable: 4 cores,
Protocol: Master BTU MODBUS for PCS,
Slave RTU MODBUS for package PLC,
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3.4.3. Initial conditions

Ready to pressurise — XSI312289A (Hardware)
& SDV4+£ 312110 closed status

& SDV24 3121118 closed status

& BDV 312013 closed status

& SDV 312012 open status

& LIC2L 3120410 in Auto mode

& SDV 31223410 closed status

& BDV 313013 closed status

& SDV 313012 open status

& LIC24 3130410 in Auto mode

& SDVi4 8040313216 closed status

& SDV_ 3132172304046 closed status

3.4.4. Grafcet specific functions
There is no normal operation access for all the SDV run by compressor.

Process ready to start - XS0312254A (Hardware)-(Process-readyto-start) is set when:

& (STEP 109 OR 1 19 ACTIVE)

3.4.5. Grafcet
Refer to next pages for the grafcet description.

//m J@v/wﬂ aze ﬁéf%f/ Ftpeure 9/ VA /%mWﬁ
AP lonpesir = 777 Sonder (V8 31308 = 5,35,
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MP/HP gas compressor Train A start sequence (1/2)

"INITIAL STEP"

[oo]

Close SDV 312110, SDV 312111

Close SDV 313216, SDV 313217, SDV 312210

From

STEP 28
Tdep elapsed

Close BDV 312013, BDV 313013 XS ‘%f;é,'/g/]‘,

Initial conditions fullfilled
& Start sequence initiated

"PROCESS LINE-UP"

_s_,__.

To
STEP 27

Open SDV 762118 | Force TV 312113 10 P1%

Open SDV 763118 | Force TV 313113 to P3%

SDV 762118 open status
& TV 312113 to P1%

& SDV 763118 open status
& TV 313113 t0 P3%

Z{(PDT 312215 <0.2 Bara & valid & Not MIjy —=

"INTER-STAGE OPENING"

SDV 312210 open status

Open SDV 312210

SDV 313110 open status
& [(PT2/ 312011 < 7 Bara & valid & not MI)
OR (PT2/313011 <25 Bara & valid & not MI)]

"GAS SWEEP CYCLE PREPARATION"

& (PT2/ 312011 > 7 Bara

r & valid & not MI)

& (PT2/ 313011 > 25 Bara
& valid & not MI)

Open SDV 312111 [Open XV 363211

SDV 312111 open status
& XV 363211 open status

"GAS SWEEP IN PROGRESS VIA COMPRESSCR"

[

f

ﬂ_

"PRESSURISED

RESTART"
Open SDV 312111

Mo g

T4

Start T4 [ Close antisurge valve XSO 3122824 (*)

(*) XSO 312282A at 1 : Close command

lapsed
clapse XSO 3122824 at 0 : Open command

"GAS SWEEP IN PROGRESS VIA ANTISURGE"

[}

SDV 312111 open status
& PDT 312108 < 0.2 Bar

T5

Start TS [ Open antisurge valve XSO 312282A(*) with rampe(**)

elapsed (**) rampe done in the UCP

"PRESSURISATION IN PROGRESS"

[

Close XV 363211

| XV 363211 closed status
& {(PDT 312108 < 0.2 Bara & valid & Not MI}}

To STEP 8

l:;_\ "INLET VALVE OPENING"
] Open SDV 312110 | Close SDV 312111
SDV 312110 open status

& SDV 312111 closed status

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a Far
Information Only copy. The contralled copy is the screen version and it is the holder's responsibility to ensure that he/she holds the latest

valid version.





. Document [dentification Number
MP/HP Gas Compression NG-018-P2-YOK-220010

& TEG inlet coolers (30_31) Revision : 0C | Status: I[FA

Document Type : SPE | System/Subsystem: XX | Discipline : INS | Rev Date : 05/09/2008
Contractor document number NG-018-P2-A0G-220010 Page 33 of 40

4.4, Safety logic diagram Train A

| OFP2 — MP/HP gas compressor Train A safety bars
MPIHP compressor MP/HP Compressor MP compressor
N depressurization Train A Train A scrubber Train A
Ol or 81 $D-29 $0-27-1 SD-3:21-1
T 9/ ™ SDV 312012
o be aom ESD-4-0  |—p» BOV 312013 LSLL1/ 312010 —>| |
o QAJ.’@ BDV 313013
. BDV 304818 . HP compressor
“ (P Z ] = | scrubber Train A
SI| Ixsi3t2os8ar — ] | 0 ——————
O oW/ e Lo ! -1 XSO 312260A | $0-321-2
Erom MPIHP | " To MPIHP — SOV 313012
compressor package compressor package LSEL/ 313310
MP/HP compressor Train A OUTLET TRAIN A
S0-27 ™ sp327-2
0l &\Gas OFP2I0FP1
I \Sassn-z-u » ;
- 28DM 31224
e : - SDV 312110
oo MeHP 1XSI 312259 | — — —p] >
p packag L : — SOV 312111 MP compressor
MP Cooler outlet TSHHY/ 312113 ——m) |
' | i XSO312261A | [-soveng
MP Scrtb PSLLY/ 312011 ——m e electln !
criober PSHH1/ 312011 —— To MPIHP —»-SDV 312210
MP Compressor inlet PSLL 312213 ——p| compressor peckage L SOV 763118
m PSLLz 312214 ! —= 3DV 313216 HP compressor
MP Compressor outlet PSHH1/ 312214 ———»
LSHH1/312010——» |y
I TSHH1/ 312214 —— Sov 312ty J
1P Coter r PSHH 763117 » LSHH1/ 313010 ——» | __pm SDV 764004
I TSHH1/ 313113 — | SOV 764504 | TEG coolers
S| PSLLY 313011 —m
oribber PSHH1/ 313011 — - J
HP Compressor inet PSLL1/ 313213 —
[St]  PSLLY/313214——» PDSHH 312108 ———= — SDV762219
r PSHH 764012 ——{
TSHH1/ 304014 —
TEG codlers PSHH 764512 — ]
TSHH1/ 304514 — /
PSHH 514812 ——»] /4// o~ / a/x
TSHH1/ 304814 ——]_| or  pnel w7 4% £
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1.3.4. Reference documents
This following table lists all referenced documents used to work out the present functional analysis.
Title/Description Reference Rev Remarks
document/P&ID/PFD
PFD - Inlet Manifold & MP Separator NG-018-P2-HHI-109040 0A
PFD - LP Separator & Qil export NG-018-P2-HHI-109041 0A
P&ID - Production from OFD3 NG-018-P2-HHI-109201 00S |LV/A 202001
P&ID - Production from OFD5 NG-018-P2-HHI-109202 00S |LV/B 202001
P&ID - Production from OFD2 NG-018-P1-ENG-408301 | 00C |LV/C 202001
P&ID — Production manifold NG-018-P2-HHI-109207 0BA
P&ID - MP Separator NG-018-P2-HHI-109210 00G
P&ID - Crude Preheater A NG-018-P2-HHI-109211 00S
P&ID - Crude Preheater B NG-018-P2-HHI-109212 | 00€
P&ID - Inter-Stage Heater A NG-018-P2-HHI-109213 | 006
P&ID - Inter-Stage Heater B NG-018-P2-HHI-109214 | 006G
P&ID - MP/LP Water transfer suction manifold NG-018-P2-HHI-109218 00G
P&ID - MP/LP Separator Water Transfer Pumps |NG-018-P2-HHI-109219 | 006G
1/4,2/4, 3/4, 4/4 NG-018-P2-HHI-109220 | 00€
NG-018-P2-HHI-109221 00S
NG-018-P2-HHI-109222 | 00€
P&ID - Crude Qil Preheater Manifold & Water NG-018-P2-HHI-109223 00S
Treatment Manifold
P&ID - LP Separator NG-018-P2-HHI-109225 | 00€
P&ID - Oil Metering NG-018-P2-HHI-109261 00S | LV/A 204001
LV/B 204001
OFON2 Operating Philosophy OFPG-PP-OPE-GEN-001 | 00
Process description NG-018-P2-HHI-105002 0B
ESD Logic Bloc Diagram 2/13 NG-018-P2-HHI-109902 0C
ESDO0,ESD 1,SD 2
ESD/SD Logic Bloc Diagram 3/13 NG-018-P2-HHI-109903 oD
SD2 SD 3 units shutdown
ESD/SD Logic Bloc Diagram 4/13 NG-018-P2-HHI-109904 0C
SD2 SD 3 units shutdown
ESD/SD Logic Bloc Diagram 5/13 NG-018-P2-HHI-109905 0C
SD2 SD 3 units shutdown
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3. PROCESS CONTROL SYSTEM DESCRIPTION

3.1. Process control system I/O list — Syst. 20

This system is managed by the PCS controller N°xx located in OFP2 ITR.
Refer to 1/0O Report.

3.2 Process function QOil Separation
3.21. 28VS2020 - MP Separator
3.2.1.1. Detailed function sketch
E HP flare header (361
»
S20 - MP Separator 5DV 202012 P Compression (31)
MP compressors A/B speed control
------- »
Load sharing
Slug control system -
i PIC
VIEC PANEL 0200: ; :
__________ : 28GS2020 | . @
l Oil import from OFD2 : I . i PVIA202004 I F.A. MP Compression (32)
I Ol import from OFD3 -_—— ! - | MP Compression
:_ Oil import from OFD5 | -l ! [T T — @ | Train B
_________ l ] .
i H PV/B 202004 |
From OFD1/OFD2/OFD4 | !
via OFP1 bridge (20) I : ™ ‘!!!!D |
» i .
> ! 0200 1 MP Compression
= l ! T | E Train A
Multiphase fluid l 1 . I v
from OFD5 (20) i /LDT : LDT2/ PT2/ |
> |+ \202007 i \eo200y \20200 X EEE% LP Compression
1 H d
[ . -
Multiphase fluid A J : | F.A. LP Compression (31)
1
1

irom OFD3 (20)

X = 3/4/5/6

PDT 28VS2020 LT2/ Lic

g \20200 02002/ \20200

AT
20200

Level control valve D/S
Interstage heater
Lad

Acetic acid injection pumps

Demulsifier injection pumps

Antifoam injection pumps ||

Scale inhibitor injection
pumps

Slug control system
»

»

Femm————————

HP compressor succion
scrubber trains A&B
TEG contactor inlet scrubber
TEG contactor inlet filter

Crude preheaters A/B

L%

SDV 202005 SDV 202008

coalescer
Gas export scrubber (future)
HP fuel gas scrubber E MP/LP Separator Water transfer pumps
LP fuel gas scrubber >
SDV 202001
legend: — — — Future Water transfer pumps speed contr(i
Lad

VIEC : Internal electro-coalescer
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DP=pxgxH

DP : delta pressure
p: density

g : gravity

H : high

e Gas pressure control : PIC 202004 and PIC 3121204
Pressure controllers PIC 3121204 controls the pressure of the MP separator by adjusting the speed

of MP/HP compressors and via pressure control valves PV/A&B to HP flare.

ICSS reference Typicals Comments
PT2/ 202004 RAI Redundant with PT1/ 202004
— PIC3121204 PID Direct action
Used by MP compressors A/B for speed control.

—— PIC 202004 PID_SPR | Direct action

— PV/A 202004 PID_SPR|FO

— PV/B 202004 PID_SPR|FO
L PIC/S 202004 PID Refer to slug control description §3.2.2

Note 1 : PIC 202004 split range

4 PV/A 202004 PV/B 202004

Output

0% P2% P1%

100%

Note 2 : PIC 202004 setpoint management.
| PIC 202004 set point is equal to PIC 3121204 set point + Gap (=0,5b).

PIC 202004

| An alarm will be raised when PIC 3121204 or PIC 202004 is not in AUTO mode and at least one
HP/MP compressor is starting up or running
HP/MP train A(B) is considered starting-up or running if one of the step 1 to 15 of its start-up

sequence is activated.
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3.2.4. Water transfer pumps 28PE2022AtoE and 28PE2023A/B
3.2.4.1. Detailed function sketch

$20 — MP/LP Separator water transfer pumps

Crude pre-heaters Produced water pre-separator
28ES2023AB @ 28VS2701(27)
a
(=)
e »@@J—[?: _
MP Separator 28PE2022A
T szozzoa
Corrosion inhibitor pump
><.J NoSauawtl BENN RCEN B
Eiocide injection pumps NC H i 28PE2022B NO
EBPD7508A NG H2202205 MP sep. allocation LP sep. allocation
szozzoe NG 28PE2022A | 1 28PE2022C | 1
o @ -1 V8D |- > — | 28rE202286 | 2 2
|-|2202207 28PE2022C 28PE2022D 3 3
MP Separator interface level ~ ——______ i 28PE2023A 4 4
szozzoa NC
LDIC 202002 output Jr— o) VSD J-- — ] 5 5
SP:IZ‘C‘:;“ 28PE2022D NO
LP Separator interface level H2202209
LDIC 204002 output HZ202210 NC
_|><,J oo ~-{VSDH —
\ 28PE2022E NO
Hz202213
2051.50 ; NC
Hz202214 H H
LP Separator P VSO - — @ Crude preheater
B i 28ES2023A/B
o HZ202215 i 28PE2023A | @ .
Corrosion inhibitor pump
28PD7506D i ‘ Heat recovering modes
» - | S
o NO NO 1: OIL Recycling
E‘°°‘de injection pumps 28PE2023B Water transfer 2: Water Recycling
28PD7508E NO  NO MP Suction & <2 LP Su Crude Preheater & < Wate
Manifold Manifold Manifold Manifold

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the Company. This document has been generated by an Electronic Document
Management System. When printed it is considered as a For Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest valid version..






Document Identification Number
Oil separation LP&MP (20) NG-018-P2-YOK-220002
Revision : 00 ‘ Status: AFD
Document Type : SPE | System/Subsystem: XX | Discipline : INS | Rev Date : 20/10/2008 open
Contractor document number : NG-018-P2-YOK-220002 Page 25 of 48

Pump allocation availability status

Each water transfer pump can take 3 availability statuses :
- Available for MP separator / Available for LP separator / Not available.

Example for 28PE2022A
e status “Available for MP separator” if

Pumping unit P2022A is in cascade mode
and  Not yet allocated to LP separator
| and  Manual valve ZSHZH202202 open status
and Manual valve ZSHZL.202201 closed status
and  Safety bar SD-3-10-1-1 TRANSF. PUMP A not triggered

e status “Available for LP separator” if

Pumping unit P2022A is in cascade mode
and  Not yet allocated to MP separator
| and  Manual valve ZSHZH202201 open status
and Manual valve ZSHZL.202202 closed status
and  Safety bar SD-3-10-1-1 TRANSF. PUMP A not triggered

e status “Not available” if

Not “Available for MP” status
and  Not “Available for LP” status

Alarms

An alarm is raised after a time delay T1 if :

- A pump is allocated to MP separator and the availability status is different from “Available for MP”.
- A pump is allocated to LP separator and the availability status is different from “Available for LP”.

In that cases the pump is not automatically removed from the allocation tables.

An alarm is raised after a time delay T2 if :
| - ZSHZH202201 & ZSHZH202202 open status are set

Pumps 28PE2022B/C/D/E and 28PE2023A/B allocation availability status and alarms.
It follows the same principle as for pump 28PE2022A example.
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3.2.5. Crude Oil pre-heaters / heaters
3.2.5.1. Detailed function sketch

S20 - Preheaters / Heaters

28VS2020 level control
[ -
»

Do LIC 202002

NC Bypass i
MP Separator . Heating medium %
> i distribution = oT2) LVIA 200002
> 202407 -
SDV 722415 i
/ ' % LP Separator

! Bypass + 1 LV/B 202002

NG
PDT
T 20240 28ES2024A )
20240 +

Y
_____ —i|  28ES2023A >)

) 5 !
Qil booster pumps sp

&

(25) ~ ga_ _E Heating mediurn return
’ Do A v
@ TV 202403 | SDV 722412
CRUDE OIL PRE-HEATERS CRUDE OIL HEATERS
Heat recovering modes
1: OIL Recycling @
2 : Water Recycling

Slee|| | aeee

LP Separator Water . SP
transfer pumps IH1 PDI
I Dok 25234
@ | :” ECTTS
PDT
. —| 28ES 2023B ) 200422 |1 28ES 2024B >

11>y Export cooler 28ES2526 @ E
LILILIL >

g TV 202423  SDV 722422

spL

= @ Produced water pre-separator
T >

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the Company. This document has been generated by an Electronic Document
Management System. When printed it is considered as a For Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest valid version..






Document Identification Number
Oil separation LP&MP (20) NG-018-P2-YOK-220002
Revision : 00 ‘ Status: AFD
Document Type : SPE | System/Subsystem: XX | Discipline : INS | Rev Date : 20/10/2008 open
Contractor document number : NG-018-P2-YOK-220002 Page 30 of 48

e Crude oil heater 28ES2024B

TIC 202423 controls the oil temperature at the outlet of crude heater 28ES2024B acting on control
valve TV 202423

ICSS reference Typicals Comments
T|T2/ 202423 RAI Redundant with TT1/ 202423
L TIC 202423 PID Reverse Action

When SDV 722422 or SDV 722425 are in
closed status, TIC 202423 shall be set in
process shutdown at 0 % (valve closed).

Process shutdown is removed when SDV
722422 and SDV 722425 are in open status

—— TV 202423 PID FC

e Delta Pressure pre-heater A : PDI 2023252326

ICSS reference Typicals Comments
PT 2023252321 Al
PT 2023252329 | Al
PDI 2023252326 NUM PT 2023252321 — PT 2023252329

e Delta Pressure pre-heater B : PDI 2023252346

ICSS reference Typicals Comments
PT 2023252341 Al
PT 2023252349 | Al
PDI 2023252346 NUM PT 2023252341 — PT 2023252349
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3.3. Alarm masking
HOLD 1 : (refer §1.4.)
ALARM MASKING
Alarm Tag Masking event Start Timer on T value
AAL 202007 SDV202005 Closed status SDV202005 not closed status 15s
FAL 202002 SDV202001 Closed status SDV202001 not closed status 15s
FAL 204002 SDV204002 Closed status SDV204002 not closed status 15s
3.4. Specific alarms / operator guide messages
Specific alarms / operator guide messages Access level
3.5. Tuning parameters
HOLD 2 : ( refer §1.4.)
N° Parameters Access level
X% | Gap between PIC 202004 set point and PIC 312204 set point Engineer
T1 Time delay before rising alarms on discordance between pump separator | Engineer
allocation and availability.
T2 | Time delay before rising alarms when both manual valves (HZZS) are Engineer
open at water transfer pumps succion.
P1% | Value of PIC/B 202004 output corresponding to PV/A 202004 fully open | Engineer
P2% | Value of PIC/B 202004 output corresponding to PV/B 202004 starting to | Engineer
open
P3% | Value of LIC 202002 output corresponding to LV/A 202002 fully open Engineer
P4% | Value of LIC 202002 output corresponding to LV/B 202002 starting to Engineer
open
P5% | Value of LIC/S 202002 output corresponding to L202002_S signal to slug | Engineer
control starting to decrease
P6% | Value of PIC/S 202004 output corresponding to P202004_S signal to slug | Engineer
control starting to decrease
P7% | Value of PIC 204004 output corresponding to PV/A 204004 fully open Engineer
P8% Vlalue of PIC 204004 output corresponding to PV/B 204004 starting to Engineer
close
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Ref. From To

Typ. Description Typ. Description
28PE2022A |MOT | Water transfer pump running status | SBAR |PSLL 202211 start-up inhibit
28PE2022B |MOT | Water transfer pump running status | SBAR | PSLL 202221 start-up inhibit
28PE2022C |MOT | Water transfer pump running status | SBAR | PSLL 202231 start-up inhibit
28PE2022D |MOT | Water transfer pump running status | SBAR | PSLL 202241 start-up inhibit
28PE2022E |MOT | Water transfer pump running status | SBAR | PSLL 202251 start-up inhibit
28PE2023A |MOT | Water transfer pump running status | SBAR | PSLL 202311 start-up inhibit
28PE2023B |MOT | Water transfer pump running status | SBAR | PSLL 202321 start-up inhibit
ZSHZ HV Manual valve Z5HZ202201 open N/A 28PE2022A allocation
202201 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202202 open N/A 28PE2022A allocation
202202 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202203 open N/A 28PE2022B allocation
202203 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202204 open N/A 28PE2022B allocation
202204 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202205 open N/A 28PE2022C allocation
202205 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202206 open N/A 28PE2022C allocation
202206 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202207 open N/A 28PE2022D allocation
202207 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202208 open N/A 28PE2022D allocation
202208 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202209 open N/A 28PE2022E allocation
202209 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202210 open N/A 28PE2022E allocation
202210 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202213 open N/A 28PE2023A allocation
202213 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202214 open N/A 28PE2023A allocation
202214 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202215 open N/A 28PE2023B allocation
202215 status and closed status availability status logic
ZSHZ HV Manual valve Z5HZ202216 open N/A 28PE2023B allocation
202216 status and closed status availability status logic

Interactions from PSSxx — PCSxx
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APPENDIX 2 - CHARACTERISTIC OF INTERFACE UCP AND ICSS

APPENDIX 3 - SOFTWARE INTERFACE SIGNALS BETWEEN UCP AND ICSS

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a For

Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest
valid version.






Document Identification Number
Interface Turbo generators (60) NG-018-P2-YOK-220032
Revision : 0B ‘ Status: IFR
Document Type : SPE | System/Subsystem: P2 | Discipline : INS | Rev Date : 13/10/2008
Contractor document number : NG-018-P2-A0G-220032 Page 4 of 23
1. INTRODUCTION
1.1. Document content

This document describes the interface between Vendor UCP and ICSS. This interface is sketched to
show the control system architecture and to identify the type of data exchange (hardwired or serial
link). This document gives also a brief explanation of control and safety operation.

1.2 Definitions
COMPANY: EPNL
ICSS: Integrated Control & Safety System (PCS+PSS+FGS+ESD+MMI)

ICSS SUPPLIER:  The party that carries out the detailed design, engineering, procurement,
construction, installation and commissioning of the project.

CONTRACTORS:

EPCC1: OFP2 Topsides Contractor.

EPCC2: OFD3-4-5 + Jackets installation Contractor.
EPCI3: Sea lines & Installation OFD Contractor.
EPCC4: OFQ Platform Contractor.

EPCI5: Tie-ins & integration works.
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1.3. Glossary
1.3.1. Abbreviations for ICSS
Abbreviation Description

ARS Archiving Retrieval System

CAP Critical Action Panel

CR Control Room

CCR Central Control Room

CPU Central Process Unit

DMCMS Data Management and Condition Monitoring System

DSM Dynamic Scanning Module

DCS Distributed Control System

ESD Emergency Shut-Down

EWS Engineer WorkStation

FSO Floating Storage Offloading

GCP Generator Control Panel

IFTs Integrated Factory Tests

ITR Instrument Technical Room

FCW Full Control of Wells

FGS Fire & Gas System

HMI Human Machine Interface (Package)

MMI Man Machine Interface (ICSS)

OTS Operator Training Simulator

ows Operator Workstation

PCS Process Control System

PDCS Power Distribution Control System

PDS Process Data Server

PLC Programmable Logic Controller

PMS Power Management System

PSS Process Safety System
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Abbreviation Description

SIL Safety Integrity Level

SOE Sequence of Events

SSS Safety Shutdown System

VTMS Vibration Temperature Monitoring System

WHRU Waste Heat Recovery Units
1.3.2. Abbreviations for OFON installation

Abbreviation Description

AMP2 AMEMAM Gas Production Platform.

ODP1 ODUDU (OML100) Production Platform

OFDA1 OFON Well Head Platform - Phase 1

OFD2 OFON Well Head Platform - Phase 1

OFD3 OFON Well Head Platform - Phase 2

OFD4 OFON Well Head Platform - Phase 2

OFD5 OFON Well Head Platform - Phase 2

OFF1 OFON Flare Tripod, bridge linked to OFP1 - Phase 1

OFP1 OFON Central Production Platform - Phase 1

OFP2 OFON Production Platform - Phase 2

OFQ OFON Living Quarters Platform - Phase 2
1.3.3. Terminology

List of specific terms used in the present document, in alphabetical order, with complete meaning and
description.

Simple loops: N/A
Complex loops:-Anrti
N/A
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1.4. Reference Documents

This following table lists all reference documents used to work out the functional analysis.

Title/Description N° document/P&ID Rev Remarks

P&ID — Turbo generator 28G_6000A NG-018-P2-HHI-109602 00B

P&ID — Turbo generator 28G_6000B NG-018-P2-HHI-109603 00B

P&ID — Turbo generator 28G_6000C NG-018-P2-HHI-109604 00B

P&ID — Turbo generator — Supplier Interface NG-018-P2-HHI-109xxx XX HOLD

P&ID — Turbo generator — Lube oil system NG-018-P2-RRP- ¥x00 |HOLD
000034 xx

P&ID — Turbo generator — Fuel gas distribution | NG-018-P2-RRP-0000xx XX HOLD

P&ID — Turbo generator — 24G instrumentation | NG-018-P2-RRP-00022 00

E&ID - Turbp generator — Turbine NG-018-P2-RRP-00025 00

instrumentation

Turbo generator — Control system Architecture | NG-018-P2-RRP-0000xx XX HOLD

Turbo generator — Logic Diagrams NG-018-P2-RRP- ¥x00 |HOLD
000093xx

Turbo generator — Causes and Effects Charts NG-018-P2-RRP-0000xx XX HOLD

Turbo generator — Interconnecting diagram NG-018-P2-RRP-0000xx XX HOLD

Turbo generator — /O List NG-018-P2-RRP-0000xx XX HOLD

Turbo generator — Modbus Exchange Table NG-018-P2-RRP-0000xx XX HOLD

Load shedding & Load sharing specification NG-018-P2-HHI-605021 00

1.5. HOLD List
Reference Description
HOLD 1 Supplier functional description is missing
HOLD 2 Turbo generators supplier P&ID-and are missing
HOLD 3 Turbo generators exchange table are missing
HOLD 4 Updated PLC 1/O list
HOLD 5 Confirmation of method for clock synchronisation between PCS and UCP
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2. GENERAL PACKAGE UNIT DESCRIPTION

2.1, Package Unit description

The main power generation is ensured by 3 turbo generators _installed on OFP2 and 2 existing turbo
generators installed in OFP1.

The gas turbine can be ignited either with gas fuel or with Liquid fuel (Diesel oil).

The control of the turbo generator is performed on the UCP.

The UCP allows a complete automatic_sequence on gaseous fuel is only possible after fuel gas is
brought to specification. (it is the temperature wich is send to PCS) starting and stopping sequence in
Local or in Remote mode_from PDCS.

Each turbo generator can run in Isochronous or in Droop mode. Isochronous mode is possible only if
one generator is running alone. As soon as a second generator is connected to the grid, the first and
the second generator are set to Droop mode.

Each turbo generator is associated to a WHRU.
The AC motor for each hydraulic starting system is equipped with a variable frequency drive.

For the interface functional analysis of the turbo generators B and C, the suffix A shall be replaced
respectively by B and C.
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2.2. Package Unit general sketch

This sketch gives an overview of the package unit process functions. It indicates the main functions as well as tie-ins with upstream and
downstream process systems and equipment or packages.

— > Air

3 |Combustion
’ &

—> Filter
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3.

Each turbo generator has its own UCP which is interfaced to the ICSS. The information are exchanged
with the PCS through a single serial link (Modbus protocol) for process information and monitoring of the
Package parameters. Information related to vibrations, key phasing and axial displacement are sent to
the DMCMS through a single serial link. The critical information for safety (PSS/SSS), start-up/stop

PACKAGE - ICSS INTERFACE SKETCH

sequences and external control are exchanged by hardwired links from/to ICSS.

Serial link exchanges or

Ethernet link

CONTROL ROOM PDS MMI Hardwired signal
INSTRUMENT ( Redundant Control Network 0
Redundant S:afety Network () ( PDCS Network 0 E
[}
E
Shutdown '
Push Button - ( DMCMS Network ()
®— ros ssS
Normal Start/Stop :
Status, Fault, UcP ! .-
Safety Stop Y [ 4 A Y E
I Turbo generator A PLC ! DMCMS
MCC |, y From
Auxiliairies | TGA E,----E[‘ZTI@E
Hh HH From TGC
A : i
Local E %-----.ﬁ
Emergency ' Global
Stop PB @) vims T™OF [ @Feeeecioeeoe- "~ Ethernet  Global
Bently Nevada Ethernet Switch Switch printer
\ \ J
FIELD — Shutdown
Exhaust Push Button
Air Gear Box ® 28 G_6000A
Comb. | Gas Generator _D_ Generator
Inlet ]
Exhaust
HV MCC
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4. LOCAL AND REMOTE OPERATING MODES

Texts and tags in italic bold are information exchanged from UCP PLC’s to ICSS. Underlined texts and
tags are ICSS commands to UCP. All signals are exchanged through the serial links between package
PLC and PCS except otherwise stated.

4.1. Local / Remote transition

@ H H H 1]

There is no remote operation from the PCS system. The remote operation is only available from PDCS
system.

4.2. Local operation from Package Unit HMI

Local operation can be performed from HMI in Local mode from the generator control room.

e

The operating mode selection is done from HMI :

OFF (confirmed by 28 XL xxxxxxA),
CRANK (confirmed by 28 XL xxxxxxA),
IDLE (confirmed by 28 XL xxxxxxA),
AUTO (confirmed by 28 XL xxxxxxA),
MANUAL (confirmed by 28 XL xxxxxxA),

It is not allowed to select the OFF mode while the turbo generator is in starting sequence, running or
cool down condition. The OFF mode may be selected when the cool down is completed and no other
sequence is activated.

In local mode, the turbo generator start up can be done manually via "START” push button. The
following steps can be initiated manually from the HMI :

The CRANK (off-line water wash - hydraulic starting sequence) and IDLE (gas generator ignition)
sequences are used for first starts up and are accessible only from UCP. Prior to ignite the gas
turbine, the type of fuel gas or liquid shall be selected.

When IDLE speed is reached, the operator can either select the Auto mode or Manual mode to ramp
up automatically the gas generator to full speed no load FSNL (synchronization speed).
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Then according to the Auto/Manu position of the hardwired selector in front of GCPR, the
synchronization is done either automatically or manually from GCPR.

At that time, the load is automatically increased in order to avoid the reverse power and consequently
to open the circuit breaker. In Manual mode, the turbo generator once synchronized remains at
minimum load, the operator can operate the load gradually with Raise/Lower command up to full
load. In Auto mode, the PMS raise/lower commands set the turbo generator to the required load.

The load sharing system is activated when at least one turbo generation is in operation (FSNL) for
sharing the load and controlling the frequency of the grid. Refer to the load sharing specification NG-
018-P2-HHI-605021

Normal stop sequence can be initiated by dedicated push button from HMI.

The auxiliaries Start/Stop (mineral/synthetic lube oil heater and aux. lube oil pump, Oil cooler,
fans,...) can be manually performed from the UCP in local mode either individually or in sequence
according to the Auto/Manu selection. A duty/stand-by push button allows the selection of the Mineral
lube oil aux. Pump, Hydraulic starting oil cooler.

The PCS is informed if process inhibitions (override) are performed from PLC configuration. A#
regroupment of-ineividual-_Inhibition signals by subsystem are read by the PCS.

The PCS read status from the package PLC in order to follow the package states on the MMI as
shown in APPENDIX 3.

The PCS shall be informed of maintenance operation performed locally on the UCP. For this purpose
a Maintenance mode signal is read by PCS and alarm the CCR operator via 28 XA xxxxxxA. The
CCR operator is also alarmed if the maintenance operator force/disable point(s) via a cumulative
alarm 28 XA xxxxxxA.

4.3. Remote operation from ICSS MMI

All commands from the MMI are available for the operator only in remote mode.

All commands are calibrated pulse signals (duration will be fixed later) write to the PLC by the ICSS.
All sequences are treated by the PLC and are interfaced with the ICSS. Only the start/stop and trip
operation of compressor and its auxiliaries will be available and performed on ICSS MMI

Start-up of the turbo generator is allowed from MMI.
Only the AUTO operating mode can be selected :

OFF (confirmed by 28 XL xxxxxxA),
MANU (confirmed by 28 XL xxxxxxA),
AUTO (confirmed by 28 XL xxxxxxA).

However, it is not allowed to select the OFF mode while the turbo generator is in starting sequence,
running or cool down condition. The OFF mode may be selected when the cool down is completed
and no other sequence is activated.
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In Manu or Auto mode, the operator can start up the turbo generator, normal stop, select the type of

gas/liquid fuel-the-lsochonous/Broop-mede.

Also the GCPPR Synchronization Auto/Manu hardwired selector is monitored to inform the CCR operator
that, if the Synchronization auto mode is selected the start up of the turbo generator includes the
autosynchronization of the generator to the grid.

4.4. VTMS Interface

The VTMS TDI module, Transiante Data Interface from Bently Nevada (3500/22/M), is connected to
DMCMS server via a Ethernet TCP/IP protocol.

This data transfer allows the vibration/temperature collection for monitoring, providing diagnostic
indicator and maintenance assistance (refer to DMCMS specification NG-018-YOK-000002X%~).
However, the VTMS is also interfaced with the PLC via hardwired signals and modbus serial link.

4.5. Load sharing module

All Turbo generators on OFP2 & OFP1 operate in both frequency droop and voltage droop and UCPs
are in remote position (ready to accept external orders). Other than the ENMCS{LSH-medules}PDCS
there is no control system that will provide secondary regulation for frequency & voltage.

Voltage control on OFP1 will normally be provided by the voltage regulator (out of ENMCS-PDCS scope
of supply) on the 10MVA transformer.

In an island mode on OFP1 frequency & voltage control shall be provided by the ENMCS{LSH
module)PDCS.

The synchronizing system on the bus of turbo generators on OFP2 & OFP1 are out of ENMCS scope of
supply.

Refer to the load sharing specification NG-018-P2-HHI-605021

4.6. Waste Heat Recovery Unit

The WHRU shall be designed to have an overall pressure drop of less than 200 mmH20 on the gas side
for any condition of service. They shall be of the horizontal type with the heat recovery section at-the-top
and the by pass section-at-the-bettem, both equipped with modulating dampers.

To ensure 100% sealing of the coil region, its inlet port shall be fitted with a double louver system.
A clean air ventilation system with two 100% fans shall be provided to inject air between the louvers.
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ICSS Turbo generator package
Turbo Damper control
generator A System

Temperature 5[ U
Setpoint ~ \8000xx E
A 4
Temperature T\l UCP
Indicator \ 8000xx >

4.7. Turbo generator package safety bars

The PCS read status from the package PLC in order to follow the package states on the MMI.
Fer-each-safety-bar-input;The trip status and the first fault status are available in PCS-erthe-animation

cthoeniob e boe

The PCS is informed if process inhibits (override) are performed from PLC configuration.
AlHirdividualA grouped Inhibit signals are read by the PCS.

4.8. Maintenance and programming

The maintenance and programming facilities shall be available on a dedicated Laptop EWS for PLC and
VTMS.

Different HMI access level with relevant login/password shall be available:
Visitor / Operator / Engineer / Maintenance

The modification of alarm, trip and set point are not possible from HMI. The modification is only possible
by using the laptop supplied by Vendor with programming software for PLC and VTMS (Bently Nevada
3500).
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5. COMMANDS AND PARAMETERS ACCESSIBLE FROM ICSS MMI

No commands are available, only reading signals to PCS.
Al-the-eommands-enOn the MMI are available for the CCR operator only in remote mode:

Corbeconoriorcorioncuonon 00 o seconenl (horchlncl

o Off mode 28 PB2 xxxxxxA,

o Manu mode 28 PB2 xxxxxXA,

o Auto mode 28 PB2 xxxxxxA,

o Hydraulic A system 28 PB2 xxxxxxA,

o Hydraulic B system 28 PB2 xxxxxxA,

o Isochronous mode 28 PB2 xxxxxxA,

o Droop mode 28 PB2 xxxxxxA,

J Fuel gas selection 28 PB2 xxxxxxA (target inhibited if alarm/trouble is activated),

J Liquid fuel selection 28 PB2 xxxxxxA (target inhibited if alarm/trouble is activated),

o Normal stop 28 PB2 xxxxxxA (hardwired),

o Fuel gas to HP header ESDV Open command_ON 28 ESDV 700061 (62 and 63 for the turbo
generators B and C),

o ICSS Acknowledgement 28 PB2 xxxxxxA,

o Turbo generator A Safety bar reset 28 PB xxxxxxAR,
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6. ALARMS AND SHUTDOWN

Description of alarm and shutdown management as follows:

Alarm philosophy:

Grouped alarms are read by PCS through the serial link.
Alarms/Trips are memorized into PLC configuration even if they disappear.
They are activated when they are set to 1.

The turbo generators shutdown signals between the PLC and the PSS are hardwired as shown in
Appendix 1.

Acknowledgment philosophy:

Alarms/Trips clearance can be performed through HMI e-MMl-acknowledgement push button-via

acne o) QDR A 1nlo moae nad QPP A 1IN-remote mode

On ICSS, Alarms/ Trips clearance of grouped ICSS alarms is only performed thfouqh the MMI
On PDCS, Alarms/ Trips clearance of grouped ICSS alarms is only information through the MMI

After VTMS trip, the VTMS system shall be reset either from UCP HMI-via-28PBixoooodA-orfrom1GCSS
MM via 28PB2 xxxxxxA.

The general package alarms displayed on the ICSS shall be acknowledged on the ICSS independently
of the acknowledgement performed on the local/remote HMI.

This document is the property of Company It must not be stored, reproduced or disclosed to others without written authorisation from the
Company. This document has been generated by an Electronic Document Management System. When printed it is considered as a For
Information Only copy. The controlled copy is the screen version and it is the holder’s responsibility to ensure that he/she holds the latest valid
version.





Document Identification Number
Interface Turbo generators (60) NG-018-P2-YOK-220032
Revision : 0B ‘ Status: IFR
Document Type : SPE | System/Subsystem: P2 | Discipline : INS | Rev Date : 13/10/2008

Contractor document number : NG-018-P2-A0G-220032 Page 17 of 23

7. SERIAL LINK FAILURE STRATEGY

| The communication losst is detected by the package PLC and the PCS. For this purpose a watchdog is
done by counters:

° one inside the PLC,
° one inside the PCS.

Each system increments its counter every 2s and transmit it to the other system. If after 28s the counter

received has the same value than the one previously received, the communication will be considered
lost:

8. TIME SYNCHRONISATION TYPE

| PLC clock is synchronized with ICSS via NTP protocol through ETHERNET links.
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APPENDIX 1 - HARDWIRED INTERFACE SIGNALS BETWEEN UCP AND
ICSS

HARDWIRED LINKS
TAG DESCRIPTION Package |PCS |PSS |ESD |FGS |PDCS é\lorm_ally ICSS 10 Typél
nergised
28 PB2 xxxxxxA |Normal stop < ® X DO
28PB2 xxxxxxA |Start Turbo generator A < ® X DO
28 XSO xxxxxxA|Turbo generator A— PSS Trip | < ® X DO
28 XSO xxxxxxA|Turbo generator A— SSS Trip | < ® X DO
28XSI xxxxxxA _|Turbo generator A— UCP Trip| @ > X DI
28XLxooxxA  |Package-in-stop-sequence X Dl
28XL xxxxxxA |Fuel Gas-fuel ready <« DO
28XS xxxxxxA  |Automatic change over — FG/[] <+—® Do
28XSx0ooxA  IManual-change-over—Diesel/F Do
G
28XL 6000xxA |WHRU Shutdown < @ DO
28XL 6000xxA |Setpoint HIC for WHRU R - AO
28XL 6000xxA |Temperature indication to WHRU <+« AQO
28XL 6000xxA |Common Fire & Gas system fault ® > DI
28XL 6000xxA |Gas Detection 2 > DI
28XL 6000xxA |Fire Detection ®- > DI
28XL 6000xxA _|Extinguising Released o > DI
28XL 6000xxA __|Permission to start gas mode o— > DI
28XL 6000xxA |Fuel Gas ready <o DO
28XL 6000xxA __|Change over Fuel / Gas +—0 DO
Hold Clock Synchronisation . bo

Note 1 : Analog signals between ICCS and UCP are powered by the source system
Note 2 : Digital signals between ICCS and UCP are Volt free contact
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APPENDIX 2 - CHARACTERISTIC OF INTERFACE UCP AND ICSS

- HOLD -
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APPENDIX 3 - SOFTWARE INTERFACE SIGNALS BETWEEN UCP AND ICSS

WORDS WRITE BY PCS

A # TAG ICSS TAG DESCRIPTION Min Max | Eng.Unit | ICSSMMI PDS

0 Hold Hold PCS WATCHDOG TO UCP 0 285535 N/A N/A N/A
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BITS WRITE BY PCS

MODBUS ALARM
ADDRESS # TAG ICSS TAG DESCRIPTION OFF ON PRIORITY ICSS MMI PDS

4

almlalsiZalo|e|NR|o|s|w v = o
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WORDS READ BY PCS

AODBS | # TAG ICSS TAG DESCRIPTION MIN MAX | Eng.Unit | ICSSMMI PDS

28

10
12
14
128
18
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BITS READ BY PCS

MODBUS ALARM
ADDRESS # TAG ICSS TAG DESCRIPTION OFF ON PRIORITY ICSS MMI PDS

1280

- End of Document -
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