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1. SCOPE OVERVIEW

1.1 Scope of Document

This document has been produced to outline the
preliminaryspecification and interface methodology for the Control
Systemsoperation of the pipeline and offshore facilities of the
Kingsnorth CarbonCapture & Storage Project. This will also
include any onshore pipeline

and Carbon Capture Plant interface requirements.

1.2 Pipeline & Offshore Facility

The Project consists of a circa 270 km dry CO2 pipeline from
KingsnorthPower Station on the Isle of Grain to a new Offshore
NormallyUnattended Installation to utilise the depleted Hewett gas
reservoir.

Note: This document boundary starts at the exit of the
compressor andincludes the onshore metering and pig launcher.

Figure 1-1: Outline System Schematic
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The onshore carbon capture plant shall be the responsibilities
of others.The Project shall study two cases as follows:

The base case of a single platform, which is rated to handle the
CO2that is flowing in the pipeline when in the gaseous phase of the
CO2phase envelope and then shall be upgraded for dense
phaseoperation. This base case option has a well capacity for 4
wells (onespare) and has a CO2 handling capacity of 6600 tonnes/day
equivalentto what is produced when generating 400 MW (gross).

An alternative case with enough capacity to handle 12 wells and
is ableto cope with an additional dense phase processing module
that issuitable to handle the CO2 produced from a 1600 MW (gross)
onshorepower plant (26,400 tonnes/day).

1.3 Definitions

1.4 Offshore Platform Description

The topsides structure will be an integrated deck supported on
four legsand stabbed into the jacket legs. It is envisaged this
will support thefollowing:

12 well slots, equipment and access platforms

Pedestal crane

Electrical Process Heaters

Utilities

Laydown areas

ESDV platformHelideck

Lifeboat

Temporary Safe Refuge - facilities for up to 20 persons
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1.5 Abbreviations

DCS Distributed Control SystemESD Emergency Shut DownFAT Factory
Acceptance TestF&G Fire and GasHMI Human Machine InterfaceHVAC
Heating Ventilation Air ConditioningI/O Input/Output

LER Local Equipment RoomMW Mega WattsNUI Normally Unattended
InstallationOPC Object Linking and Embedding for Process ControlPID
Proportional Integral DerivativeTCP/IP Transfer Control
Protocol/Internet Protocol
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2. SCOPE OF SUPPLY/ASSUMPTIONS

The onshore pipeline and offshore components of the Distributed
ControlSystem (DCS) architecture should be integrated with the
onshore PowerStation Carbon Capture Plant. For the purposes of this
document it isassumed that the DCS and SCADA terminology are
interchangeable, withemphasis on a scaleable control system with
flexible connectivity.

The NUI shall be designed with a minimum of instrumentation to
allow

unmanned operation with minimal maintenance. The NUI shall
beprovided with fully automatic local control and safeguarding
systems toallow it to operate autonomously and safely. DCS remote
control andmonitoring will be required i.e. controller adjustments,
diagnostics, stopand start equipment or indicate the need for
maintenance intervention.

The DCS scope of supply for transport and storage systems will
consist ofthe following:

2.1 Onshore Metering Station

There will be facilities from the DCS to interface to the
onshore custodytransfer standard metering station. Fluid properties
will be determinedeither by on-line analysis or inferred from
compositional data obtainedfrom spot sampling. It is assumed that
due to the constant compositionof the CO2 spot sampling would be
sufficient at mutually agreedintervals.

The DCS will interface with the metering Supervisory flow
computer andany on-line analysers. This will control actuated meter
stream valves,

monitoring and storage of meter stream data as required.

2.2 Landfall Shutdown Valve

There will be facilities from the DCS to monitor open/close
operations of36 hydraulic landfall valve and its bypass. The DCS
will be able toopen/close the bypass valve. The bypass valve will
be normally closed.The bypass ensures the pressure differential
across the Landfallshutdown valve is minimised before it is
reopened.
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2.3 Landfall Shutdown Valve Electro-Hydraulic Package

It is assumed the valve will be hydraulic operated from an
electro-hydraulic package. There will be facilities from the DCS
for remotecontrol and monitoring of the hydraulic motors, filters
and protectiveinstruments.

2.4 Onshore Electrical Power and Emergency Equipment

There will be facilities to monitor any electrical supplies
needed for themetering station located within the boundaries of the
Carbon CapturePlant, the ESD system to trip the Landfall Shutdown
valve and itselectro-hydraulic package. Typically power will be
required for onshoremetering station including the meters, flow
computers and meter streamvalves. It is assumed the electrical
supplies will be backed up by anUninterruptible Power Supply
located at the Power Station to keep theessential equipment, listed
below, operational:

Emergency Communications;

DCS;

Metering;

Leak Detection System;

ESD System.

Power supplies shall be derived from the 400V auxiliarys
distributionsystem for the Carbon capture Plant as designed by
others.

2.5 Leak Detection System (Pipeline Integrity)

It is assumed the Leak Detection System consists of third
partycomputer equipment, which will need to interface with the DCS.
Thisshould be pursued with the Leak Detection system vendor as
integrationinto the DCS reduces further equipment in the field.

The Leak Detection System will otherwise be provided with its
ownindustrial computer and Remote Terminal Units for inlet and
outletpipeline monitoring of flow, pressure and temperature
conditions withreal time communications with the DCS. This will
provide pipeline leakdetection based on mass imbalance as a
minimum.
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Acoustic leak detection of CO2 for personnel protection may
beemployed onshore and offshore. This would be monitored by the
DCSvia the Fire and Gas system. Moisture content / dew point
monitoring ofthe pipeline for corrosion will be included and
monitored by the DCS.

2.6 Pigging Operations

It is assumed the pigging operations will be carried out
manually withminimum interface requirements to the DCS.

2.7 Offshore Riser Shutdown Valve

There will be facilities from the DCS to monitor open/close
operations of36 hydraulic emergency shutdown riser valve. The riser
valvehydraulics will be fed from the offshore Hydraulic Power
Unit.

2.8 Wellhead Control Panel

There will be facilities from the DCS to remotely control and
monitor theWellhead Control panel as follows:

The 12 slot Wellhead Control Panel and a separate hydraulic
power unitshall be provided, with 4 active slots for the gas. Each
slot shall permitoperation and monitoring of the xmas tree valves
for one well. Each wellcan be started individually either from the
local wellhead control panel orremotely from the DCS control
system, providing the ESD solenoid isenergised. Shutdown of the
valves is initiated by the ESD system forTotal Platform Shutdown or
Surface Process Shutdown or by specificflowline or well
protection.

2.9 Offshore Hydraulic Power unit

A hydraulic power unit will provide two low pressure supplies as
follows:

low pressure supply to the xmas tree valves;

low pressure supply for the topside riser and flowline injection
actuatedvalves.

The hydraulic power unit shall monitor the hydraulic filters,
pressuresand supply/return reservoir levels and control the
hydraulic pumps via
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the DCS and ESD system. The pumps shall operate in
duty/standbymode and be auto-start/stopped under pressure control.
Note: Electricactuation of the Landfall Shutdown valve was not
considered as a failclosed action cannot be achieved.

2.10 Offshore Metering

There will be facilities from the DCS to interface to the
offshore leakdetection metering station and the individual flowline
meters used forreservoir management. The DCS will interface with
the metering

Supervisory flow computer. This will monitor and store meter
streamdata as required.

2.11 Offshore Electrical Power and Emergency Equipment

It assumed normal power from shore is provided. A diesel engine
drivenemergency back-up generator will provide power to support
essentialloads on loss of main power supply and back up the UPS
batterycharger power requirements.

2.12 Offshore Electrical Process Heaters

The Electrical process heaters will be controlled by DCS
PIDtemperature controllers with outputs driving the heater
thyristor panel.The heaters will be used for start-up only in the
gas phase. However inthe dense phase continuous heating is required
estimated at 6 MW perwell.

2.13 Offshore Motor Operated Choke Valves

There will be facilities from the DCS to control and monitor the
operationof the injection choke valves. The choke valves will be
actuated byelectric motors.

2.14 Offshore Hydrate Inhibition

There will be facilities from the DCS to control and monitor the
hydrateinhibition package consisting of pumps and storage tank.
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2.15 Offshore HVAC System

There will be facilities from the DCS to ensure the Temporary
SafeRefuge / LER shall be a pressurised, ventilated and
temperaturecontrolled environment. The DCS should control the HVAC
equipmentas required.

2.16 Downhole Well Monitoring System

It is assumed the well monitoring data is to be transmitted
onshore viathe DCS system. Preliminary well monitoring design
indicates thefollowing requirements:-

Downhole temperature

Downhole pressure

Distributed fibre-optic temperature sensors.

2.17 Emergency Shutdown System

The Emergency Shutdown system should be completely
independentfrom the DCS. The DCS interfaces for integrating the
shutdown systeminto the DCS facilities such as the HMI should not
compromise theintegrity of the shutdown system.

2.18 Fire & Gas System

The Fire and Gas system shall be completely independent from the
DCS

and may be used to detect CO2 for personnel protection. The
interfacesfor the Fire and Gas system to the DCS should not
compromise theintegrity of the Fire and Gas system.

2.19 Data communications

The onshore and offshore transfer of data communication or
Operationalcommunication methods for control, monitoring and
Safeguardingsignals see document [ref 5].
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2.20 Remote NUI Operation

The NUI will require remote operation from Kingsnorth Power
Station.On loss of communications or pipeline leak detection there
should befacilities from the DCS for a controlled shutdown and a
trip after a periodof time.

The DCS may be used to remotely operate other safety systems
such ashelideck lights and non-directional beacons on NUI. Systems
used for

remote control are required to be fail-safe.

To avoid multiple concurrent operations by both local and
remoteaccess, a local switch shall be incorporated to provide for
local or remotecontrol only. Remote control includes capability for
the remote initiationof shutdown via telemetry in an emergency.
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3. GENERAL REQUIREMENTS

3.1 Environmental Data Internal Offshore

Under normal/upset conditions the environmental conditions
within theTemporary Safe Refuge / LER will be typically:

Maximum normal/upset temperature: 30 / 35 CMinimum normal/upset
temperature: 15 / -6 C

Relative normal/upset humidity: 30 to 70% / 100%Atmosphere:
Non-saliferous

All equipment shall be capable of operating continuously under
theseenvironmental conditions.

3.2 Power Supplies On/Offshore

A 240V AC 50 Hz single phase power supply should be utilised to
feedall non-essential panel supplies, e.g. panel lighting and the
power

distribution for the connection of test equipment.

A 240V AC 50 Hz dual onshore and 24V DC offshore dual secure
powersupplies from a UPS should be utilised in a redundant
configuration tofeed the essential equipment installed in the DCS
panel, to support thehardware where the programmable logic resides,
and the engineeringworkstations. For offshore the vendor shall
supply power inverters toallow for any supplied equipment that
requires secure voltages otherthan 24VDC.
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4. TECHNICAL REQUIREMENTS

4.1 DCS Requirements

DCS component redundancy shall be provided throughout. Any
failedcomponent should be able to be replaced online without
affecting theprocess. If the vendor is unable to comply with this
or feels it isunnecessary then component failure rate data should
be supplied for

consideration.

Note: Input/Output (I/O) shall generally be provided as
non-redundant.However, for example the HVAC I/O shall be dual
redundant if increasedavailability is required.

The DCS will be capable of expansion of any new plant through
the lifeof the facility. The DCS should have initially 20%
installed I/O cardsspare capacity and 20% or better spare loading
on installed controllers.

The Alarms and Sequence of Events data will be provided by the
DCS.Alarms shall be categorised in accordance with severity
ofconsequences and Operator response time. Priority category such
asUrgent, High, Low and Journal shall be developed that match the
targetalarm processor. In practice Urgent alarms are reserved for
Fire andGas alarms.

Communication redundancy shall be provided in the form of
duplicatedNetwork connectivity. Each Network connected component of
thesystem will utilise dual Network cards which, in the event of
failure tocommunicate via one Network port, shall automatically
switch to the

second Network port.

The DCS should provide the facility for short term data
archiving andintegration with a Data Historian system.

4.2 DCS Interfaces

The equipment packages that warrant their own Control System
shouldhave communications to the DCS. The preferred method of
industrialprotocol should be agreed between the DCS and package
vendor.
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The Process Control Network, which is the highest level backbone
priorto the Office Domain and links systems and equipment
packages,should be built on standard Ethernet TCP/IP. It should use
OPCstandard protocol. However, if physical or commercial
constraints, do notallow high bandwidth network then DCS vendors
usually have more thanone solution according to the required
functionality e.g. extending theDCS control bus.

The metering supervisory computer for onshore and offshore
meteringshould have communications to the DCS.

The Leak Detection system computer for pipeline integrity should
havecommunications to the DCS.

The Downhole Well Monitoring system should have communications
tothe DCS.

The field instruments should be supplied with HART
compatibleelectronics. The DCS will require to have HART enabled
I/O to allowaccess to all HART parameters of the field device.

DCS interfaces will be split into four types and not mixed
within the

system cabling:

Digital Intrinsically Safe (IS)

Analogue IS

Digital Non IS

Analogue Non IS

4.3 Human Machine Interface

The Human Machine Interface (HMI) element of each Operator
stationshall be the direct interface between the user and the DCS
for themonitoring, operation and control from both the NUI and
Power Stationcontrol rooms. The Workstations shall each consist of
an arrangement ofmulti-headed colour 21" LCD monitors, keyboard and
mouse interfaces.

The graphic conventions used for the displays will conform to
bestengineering practices. The screen space and layout of
informationshould be consistent with good practices from the
Abnormal SituationManagement Consortium [www.asmconsortium.net].
The graphics shalluse a standard package which can be exported to a
web server for view

only access. The following graphics as a minimum should be
required:
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Pipeline OverviewPipeline Leak Detection System

Platform Process Overview

Process Wellhead Schematic No. 1 to 12

Process Flowline Schematic No. 1 to 12

Process Hydrate Inhibition

Electrical Single Line Diagram

Emergency Generation

DCS Communications/diagnostics

4.4 I/O Count

The I/O estimate schedule will be across all systems DCS, ESD,
F&Gand include third party systems. This will be referenced in
the I/OSystems Estimate Schedule reference document number
KCP-GNS-INC-SDL-0001.
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5. DOCUMENTATION

The Supplier shall produce and issue documentation that shall
include alist of all necessary documentation, to interface,
install, commission,operate and maintain the equipment.

A complete set of Purchaser approved As-Built documents shall
besupplied by the Supplier in accordance with applicable
engineeringstandards and returned to the Purchaser. As-built
drawings shall include

all Supplier Design and Construction/Installation drawings.

6. INSPECTION & TESTING

6.1 Inspection

The DCS vendor shall invite Purchaser to a pre-inspection
meeting todiscuss and agree all witness, hold, and review points
detailed on the

Suppliers Quality Control Plan(s). Tests or inspections
identified as holdpoints on the Quality Control Plan must be
carried out before any furtherwork can proceed, unless otherwise
agreed in writing by Purchaser.

6.2 Testing

The Vendor shall carry out comprehensive testing procedures to
ensurefull functionality of the DCS prior to offering the equipment
for witnessedFAT. The overall testing procedure should include
vendor tests andwitnessed FAT.

The DCS vendor shall then carry out a Site Acceptance Test
procedureto demonstrate to the Purchaser, prior to commencement
ofcommissioning, that each element of the system is fully
operational andthat no equipment failures have occurred.
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7. MANDATORY REFERENCES

7.1 UK Statutory Instruments / Codes & Standards

SI 2005/3117 Offshore Installations (Safety Case)Regulations

SI 1995/743 The Prevention of Fire and Explosion andEmergency
Response Regulations

(PFEER)SI 1996/913 Offshore Installations and Wells (Design

and Construction, etc) Regulations (DCR)SI 1996/192 The
equipment and protective systems

intended for use in potentially explosiveatmosphere regulations
SI 1996 No 192 asamended by SI 2001 No 3766 (ATEX EUDirective
94/9/EC) and SI 2005 No. 830

SI 1998/2306 The Provision and Use of Work EquipmentRegulations
(PUWER)

7.2 Codes & Standards

API RP 554 Process Instrumentation and ControlIEC 61131-3
Programmable controllers - Part 3:

Programming languagesBS EN ISO 10012 Measurement &
Calibration SystemsBS EN 61508 Functional Safety of Electrical /
Electronic /

Programmable Electronic Safety-RelatedSystems

BS EN 61511 Functional Safety Safety Instrumented

Systems for the Process Industry SectorAPI RP-14C Safety Systems
for Offshore ProductionPlatforms

BS EN 60529 Degrees of Protection Provided byEnclosures (IP
Code)

ASM Guideline Abnormal Situation ManagementConsortium-Effective
Operator DisplayDesign Practices, dated 14 Jan. 2009

EEMUA 191 Design of Alarm SystemsUKOOA Guidelines for Safety
Related

Telecommunication Systems on Fixed

Offshore Installations Issue 1 August 2005
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advisers, and the Department of Energy and Climate Change (DECC)
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8. PROJECT REFERENCES

8.1 Project References

1. Genesis Report No.KCP-GNS-PCD-STU-0001 Rev 03
KingsnorthCarbon Capture & Storage Project Basis Of Design For
Studies Phase 1A

2. Genesis Report No.KCP-GNS-SHE-DPR-0001 Rev 01
KingsnorthCarbon Capture & Storage Project ESD System
Philosophy

3. Genesis Drawing No. KCP-GNS-PCD-PFD-0003 Rev 01 -
KingsnorthCarbon Capture & Storage Project PFD Offshore &
TransportSystem CO2 Process System Demo Phase (Base Case)

4. Genesis Drawing No. KCP-GNS-PCD-PFD-0004 Rev A1 -
KingsnorthCarbon Capture & Storage Project PFD Offshore &
TransportSystem CO2 Process System Full Flow Scenario

5. Genesis Report No.KCP-GNS-TCS-DPR-0001 Rev 01
KingsnorthCarbon Capture & Storage Project Offshore
TelecommunicationsSystems Design Philosophy
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