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IMPORTANT NOTICE

The information provided further to UK CCS Commercialisation Programme (the Competition) set out
herein (the Information) has been prepared by Capture Power Limited and its sub-contractors (the
Consortium) solely for the Department of Energy and Climate Change in connection with the Competition.
The Information does not amount to advice on CCS technology or any CCS engineering, commercial,
financial, regulatory, legal or other solutions on which any reliance should be placed. Accordingly, no
member of the Consortium makes (and the UK Government does not make) any representation, warranty
or undertaking, express or implied, as to the accuracy, adequacy or completeness of any of the Information
and no reliance may be placed on the Information. In so far as permitted by law, no member of the
Consortium or any company in the same group as any member of the Consortium or their respective
officers, employees or agents accepts (and the UK Government does not accept) any responsibility or
liability of any kind, whether for negligence or any other reason, for any damage or loss arising from any
use of or any reliance placed on the Information or any subsequent communication of the Information.
Each person to whom the Information is made available must make their own independent assessment of
the Information after making such investigation and taking professional technical, engineering, commercial,
regulatory, financial, legal or other advice, as they deem necessary.
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Key Words

Key Work Meaning or Explanation
Carbon An element, but used as shorthand for its gaseous oxide, CO..
Capture Collection of CO, from power station combustion process or other facilities and its

process ready for transportation.

Dense Phase Fluid state that has a viscosity close to a gas while having a density closer to a
liquid. Achieved by maintaining the temperature of a gas within a particular range
and compressing it above a critical pressure.

Key knowledge Information that may be useful if not vital to understanding how some enterprise
may be successfully undertaken

Storage Containment in suitable pervious rock formations located under impervious rock
formations usually under the sea bed.

Transport Moving processed CO; by pipeline from the capture and process unit to storage.

Offshore platform An offshore structure that is permanently fixed to the seabed

Topsides The upper half of the platform, located on the Jacket structure above the sea level,

outside the splash zone, on which equipment is installed.

Jacket The steel frame, located on the seabed, supporting the deck and the topsides in a
fixed offshore platform.
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Executive Summary

This report is one of a series of reports; these “key knowledge” reports are issued here as public
information. These reports were generated as part of the Front End Engineering Design Contract agreed
with the Department for the Environment and Climate Change (DECC) as part of the White Rose Project.

White Rose seeks to deliver a clean coal-fired power station using oxy-fuel technology fitted with Carbon
Capture Storage (CCS), which would generate up to 448MWe (gross) while capturing at least 90% of the
carbon dioxide (CO,) emissions. CCS technology allows the carbon dioxide produced during combustion
to be captured, processed and compressed before being transported to storage in dense phase. The
dense phase carbon dioxide would be kept under pressure while it is pumped through an underground
pipeline to the seashore and then through an offshore pipeline to be stored in a specially chosen rock
formation under the seabed of the southern North Sea.

Delivery of the full-chain project is being provided by National Grid Carbon Limited (NGCL), which is
responsible for the T&S network, and Capture Power Limited (CPL), which is responsible for the Oxy

Power Plant (OPP) and the Gas Processing Unit (GPU).

This “key knowledge deliverable” (KKD) provides the offshore plot plan in such detail as would meet the
regulatory requirements should such a requirement arise.
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1 Introduction

National Grid Carbon Limited (NGCL) is a wholly owned subsidiary of the National Grid group of
companies. Capture Power Limited (CPL) is a special purpose vehicle company, which has been formed
by a consortium consisting of General Electric (GE), Drax and BOC, to pursue the White Rose CCS
Project (the WR Project).

CPL have entered into an agreement (the FEED Contract) with the UK Government’s Department of
Energy and Climate Change (DECC) pursuant to which it will carry out, among other things, the
engineering, cost estimation and risk assessment required to specify the budget required to develop and
operate the WR Assets. The WR Assets comprise an end-to-end electricity generation and carbon capture
and storage system comprising, broadly: a coal fired power station utilising oxy-fuel technology, carbon
dioxide capture, processing, compression and metering facilities; transportation pipeline and pressure
boosting facilities; offshore carbon dioxide reception and processing facilities, and injection wells into an
offshore storage reservoir.

CPL and NGCL have entered into an agreement (the KSC) pursuant to which NGCL will perform a project
(the WR T&S FEED Project) which will meet that part of CPL’s obligations under the FEED Contract which
are associated with the T&S Assets. The T&S Assets include, broadly: the transportation pipeline and
pressure boosting facilities; offshore carbon dioxide reception and processing facilities, and injection wells
into an offshore storage reservaoir.

A key component of the WR T&S FEED Project is the Key Knowledge Transfer process. A major portion

of this is the compilation and distribution of a set of documents termed Key Knowledge Deliverables, of
which this document is one.
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2 Purpose

The purpose of this document is to provide the offshore plot plan in such detail as would meet the
regulatory requirements of the Offshore Installations (Safety Case) Regulations 2005, should such a
requirement arise.
Included in this plot plan are:

main items of equipment;

Topside Plan, including the vent stacks;

separate jacket plans at different levels down to seabed; and

Jacket elevations.
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3 Overview

In December 2013 UK Government Department of Energy and Climate Change (DECC) awarded a Front-
End Engineering Design (FEED) contract to the White Rose project as part of their CCS Commercialisation
Programme.

The project comprises a state-of-the-art coal-fired power plant that is equipped with full CCS technology.
The plant would also have the potential to co-fire biomass. The project is intended to prove CCS
technology at a commercial scale and demonstrate it as a competitive form of low-carbon power
generation and as an important technology in tackling climate change. It would also play an important role
in establishing a CO, transportation and storage network in the Yorkshire and Humber area. Figure 3.1
below gives a geographical overview of the proposed CO, transportation system.

Figure 3.1: Geographical Overview of the Transportation Facility
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The standalone power plant would be located at the existing Drax Power Station site near Selby, North
Yorkshire, generating electricity for export to the Electricity Transmission Network (the “Grid”) as well as
capturing approximately 2 million tonnes of CO, per year, some 90% of all CO, emissions produced by the
Oxy Power Plant (OPP). The by-product CO, from the OPP would be compressed and transported via an
export pipeline for injection into an offshore saline formation (the reservoir) for permanent storage.

The power plant technology, which is known as Oxyfuel combustion, burns fuel in a modified combustion
environment with the resulting combustion gases being high in CO, concentration. This allows the CO,
produced to be captured without the need for additional chemical separation, before being compressed
into dense phase and transported for storage.

The overall integrated control of the End-to-End CCS chain would have similarities to that of the National
Grid natural gas pipeline network. Operation of the Transport and Storage System would be undertaken
by NGCL. However, transportation of carbon dioxide presents differing concerns to those of natural gas;
suitable specific operating procedures would be developed to cover all operational aspects including start-
up, hormal and abnormal operation, controlled and emergency shutdowns. These procedures would

CAPTURE _ .
_ ) nationalgrid

3



K36: Offshore Installation Plot Plan o WWJHITE

CARBON CAPTURE
& STORAGE PROJECT

include a hierarchy of operation, responsibility, communication procedures and protocols. Figure 3.2
below provides a schematic diagram of the overall end-to-end chain for the White Rose CCS Project.

Figure 3.2: End To End Chain Overall Schematic Diagram
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The proposed location of the platform is as follows:

Table 3.1: Platform Location

Coordinate/depth

Northing 6012 790.00 m
Easting 366 882.00 m
Water Depth 59.3 m LAT

The co-ordinate system is UTM Grid Zone 31N, CM 3°E — ED 50.
The drill rig approach is from the South with the conductor field located at Row 1 of the substructure. This

face of the substructure is vertical while the other faces are inclined. Platform North points toward
geographical North East. A platform schematic is shown below.
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Figure 3-1 Platform Schematic
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4 Offshore Platform description

The selected concept is a fixed four leg jacket offshore wellhead platform, sitting in 59.3m of water which
will be a Normally Unmanned Installation (NUI) designed to last 40 years. The installation would initially
have three platform wells for CO; injection (3 x 5.5-inch tubing). A total of six conductor slots would be
installed to allow future expansion of the number of platform wells and, in future, to install further wells to
tie-back to the main platform. The conductor size is confirmed as 30-inch.

The jacket would be lift installed, typical for Southern North Sea operations. The jacket foundation consists
of six 72-inch diameter piles with an embedment length of 56m. Early site surveys anticipate hard ground
and if driven piles are not feasible then drilled and grouted piles are likely to be more appropriate.
The jacket would house the following appurtenances:

1 x 24-inch CO, Import riser;

1 x 24-inch CO, Export riser (spare);

2 x 16-inch CO, Injection riser (spare);

2 x 16-inch Produced Water risers (spare);

5 x 12-inch J-tubes for control and 2 x 12-inch J-tubes for power supply;

1 x 1500mm Caisson for produced water disposal; and

2 x 500mm Seawater lift caisson.

The riser and J-tube routing is designed to suit the positions in the topsides and subsea layouts. The
positions of the caissons match the topsides layout. Pump and produced water caissons are vertical.

The Module Support Frame (MSF) will be installed after the jacket installation and made ready to support
the main topsides and future module.

The topside structure initially comprises a single lifted unit complete with helideck and platform crane. The
structure has four levels and stabs into the MSF on a 20m by 26m footprint. The topsides would have the
following facilities:

Wellheads and manifold;

Temporary safe refuge and Local equipment rooms;
Temporary water wash package;

MEG injection system;

Helideck with firefighting facilities;

Platform crane;

Power generation;

Fuel and fresh water bunkering;

Chemical injection;

Seawater lift pumps;

PIG trap;

CAPTURE _ .
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Control system;

CO, and fire detection;

Life-rafts and a TEMPSC; and

Wireline equipment (temporary equipment).
In addition, future facilities such as CO, booster pumps and future PIG traps would be contained in a future
module which would impose additional loads on the MSF structure, jacket and piles. The structure of the

offshore platform would be configured to fit with the equipment plot plans and meet all the functional
requirements of the structural recommended practice.

Within this report, the jacket gross weight (exclusive of the MSF) is assessed as 2930t with 1400t of piles
and the MSF installation weight is assessed as 326t. The main topsides module installation weight is
assessed as 2990t while the future module installation weight is assessed as 1595t. The not-to-exceed
(NTE) topsides weight was set as 5250t for the jacket analyses.
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5 Platform Configuration

5.1 Structural Description

The White Rose Platform would comprise a Normally Unattended Installation (NUI) consisting of a 6 slot
Jacket, MSF, main topside and future module supporting a minimum amount of permanent equipment and
systems.

The platform would only be manned during wirelining operations and maintenance. Normal access for
routine operations is proposed to be by helicopter.

The topsides is a conventional deck supporting the equipment, bulks and a Local Equipment Room (LER)
with Emergency Overnight Accommodation (EOA). The platform is orientated with the platform North
direction towards the North-East.

The deck is on four levels, which are supported by braced trusses in two orthogonal directions. The
weather deck is plated and the mezzanine and cellar decks are generally grated.

The drilling conductors are arranged in a grid on the south side. The platform crane is located over the east
side of the main topside. The risers are adjacent to the South-West jacket leg.

The substructure is required to provide support to the risers, J-tubes, caisson and topsides as well as
lateral restraint to the conductors. The configuration is a conventional four-leg Jacket with battered faces
on the North, East and West sides and vertical face on the South side. Piles would be driven through the
sleeves attached to the Jacket legs. The deck would be supported directly on the legs.

The MSF is required to support the main topsides and future module and would be installed after the jacket
installation.

Since the area designated to receive the future module would stand empty for a significant duration, further
consideration during detail design may be given to temporarily decking this area out for a limited period for

use as additional storage/laydown space.

Corrosion protection would be in the form of sacrificial anodes together with an increased wall thickness
and protective paint system for members in the splash zone.

The water depth at the platform location has been set at 59.3m LAT.

The primary elements of the Deck, MSF and Jacket structure are shown in Figure 5.1.
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Figure 5.1: White Rose Platform

Future Module

Main Topsides

Y .
]
‘
-
L .
TR /
ol
’

-
[2

Sl T7AaNw) ¥, ’/ .
- Ir/).'lru./'/: Er L lll.

»~
| ——, W

I-]I.l'-ljl'fr t-.\\. ./)"
nllllll'l'"’.,./ e ]

)

—
Q
X
Q
©
-

9

nationalgrid



K36: Offshore Installation Plot Plan UWHITE

CARBON CAPTURE
& STORAGE PROJECT

5.2 White Rose Topsides Configuration
5.2.1 General

The topsides comprise main topsides and a future module. It would be a four-level structure comprising
weather deck, upper and lower mezzanine decks and cellar deck. A Helideck would be located above the
weather deck. The majority of equipment would be situated on the Cellar Deck with major units of piping
on the Mezzanine Decks. There would be sufficient space on the Weather Deck for wirelining equipment
and associated mast.

Both main topsides and future module would be lift-installed with padeyes on each of the four corner legs.
5.2.2 Primary Framing

The topsides layout would be suitable for a Jack-up rig to approach the platform from the south and access
the 6 well slots through hatches in the Weather Deck.

Trusses span along all gridlines which comprise tubular and open sections, utilising the depth across all
decks for steelwork efficiency. Orientation of internal truss members has been selected to suit access
walkways and equipment requirements.

5.2.3 Equipment

The Weather Deck would be plated and designed to provide dropped object protection to the equipment
below. Hatches in the deck structure allow vertical access to the wells, risers, and J-tubes below. Space
has been allocated for the Wirelining spread.

The helideck would be cantilevered out over the North-West corner and supported by framework from the
north side of the Weather Deck. It is envisaged that the helideck would be a separately fabricated or
procured entity which would be mounted over a set of supports on the Weather Deck steelwork.

5.2.4 Substructure Interface

The interface with the substructure would be by means of four stab-in legs on the main topsides and future
module. These are welded out to the top of the MSF at (+)23.5m above LAT.

5.3 White Rose Substructure Configuration

5.3.1 Primary Framing

The jacket substructure consists of a four legged structure with skirt piles. The MSF to jacket stab-in
cones are located at the top four corners of the jacket at EI. +15.5m. The jacket would be inclined on the
north, west and east faces and vertical on the south face to allow for jack-up drilling. The top of jacket

dimension is set at 20m (E-W) x 26m (N-S) and at the sea bed, the jacket dimension is 44.5m (E-W) x
43.8m (N-S).

CAPTURE , :
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The jacket legs are generally cross braced in plan with the exception of El. -56.0m where a diamond brace
arrangement is provided. In elevation, “X” bracing is provided at the upper two bays and a “V” bracing
arrangement is provided at the lower bay of the jacket to simplify the pile cluster. Additional vertical
members are provided for boat impact protection and to reduce the spans of some members. “X” bracing
provides superior redundancy to either pure “K” or “V” bracing.

Conductor support framing would be provided at all levels except El. -56.0m and additional framing would
be provided to support the appurtenances.

Lift points are provided at El +13.0m and EI. -56.0m.

The primary framing of the jacket was generally developed to cater for interfaces with the topsides,
appurtenances, risers, caisson and J-tube layout and for transportation and installation restrictions.

5.3.2 Foundations

The jacket foundation consists of six 72-inch diameter piles with an embedment length of 56m.

The jacket would be connected to the foundation via shear plates and pile sleeves with a grouted
connection at each pile. The pile sleeves are located to ensure that there would be adequate clearance
between the pile hammer and the jacket during installation.

5.3.3 MSF

The MSF would be located between the jacket and the topsides and extends to the west to support the
future module. The MSF consists of four main legs with a similar size to the jacket legs and would be
cross braced in plan and K-braced in elevation. The deck stab-in would be located at the top of the MSF
legs at El. +23.5m.

5.34 Appurtenances and Miscellaneous Steel

The dead weight supports of the appurtenances such as risers and caissons are generally provided at ELI.

+13.0m on the jacket with the exception of the produced water caisson where an additional support would
be at El. +22.5m on the MSF. All other supports below this level would be guided.
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6 Plot Plans, GAs and other Drawings

Copies of the drawings listed below are provided at the Appendix to this report.

Table 6.1:

Document Number

Offshore Facilities Plot Plans and General Arrangement Drawings

Document Title

Topsides — Plot Plans and Isometrics

C001-05-35-99-GD200-0001
C001-05-35-99-GD200-0002
C001-05-35-99-GD200-0003
C001-05-35-99-GD200-0004
C001-10-26-99-GD200-0001
C001-05-35-99-GD200-0005
C001-05-35-99-GD200-0006
C001-05-35-99-GD200-0007
C001-05-35-99-GD200-0008
C001-05-35-99-GD200-0009
C001-05-35-99-GD200-0010
C001-05-35-99-GD200-0011
C001-05-35-99-GD200-0012
C001-05-35-99-GD200-0013

C001-05-35-99-GD200-0014

Offshore Storage Plot Plan Cellar Deck (TOS EL. 25000)
Offshore Storage Plot Plan Lower Mezz (TOS EL. 30000)
Offshore Storage Plot Plan Upper Mezz Deck (TOS EL.35000)
Offshore Storage Plot Plan Weather Deck (TOS EL.40000)
Offshore Control and Equipment Room Layout

Plot Plan Isometric View (from NE)

Plot Plan Isometric View (from SE)

Plot Plan Isometric View (from SW)

Plot Plan Isometric View (from NW)

Plot Plan Elevation Looking North

Plot Plan Elevation Looking South

Plot Plan Elevation Looking East

Plot Plan Elevation Looking West

Offshore Storage Proposed Wirelining Equipment Plot Plan Weather Deck (TOS
EL.40000)

Offshore Storage Proposed Umbilical Winch Plot Plan Weather Deck (TOS EL.40000)

Topsides - Piping General Arrangements

C001-05-25-99-GD200-0001
C001-05-25-99-GD200-0002
C001-05-25-99-GD200-0003
C001-05-25-99-GD200-0004
C001-05-25-99-GD200-0005
C001-05-25-99-GD200-0006
C001-05-25-99-GD200-0007
C001-05-25-99-GD200-0008
C001-05-25-99-GD200-0009

C001-05-25-99-GD200-0010
C001-05-25-99-GD200-0011
C001-05-25-99-GD200-0012

C001-05-25-99-GD200-0013
C001-05-25-99-GD200-0014
C001-05-25-99-GD200-0015
C001-05-25-99-GD200-0016

Offshore Storage Piping GA North Cellar Deck (TOS EL.25000)

Offshore Storage Piping GA South Cellar Deck (TOS EL.25000)

Offshore Storage Piping GA Future Booster Pump Module Cellar Deck (TOS EL.25000)
Offshore Storage Piping GA North Lower Mezz (TOS EL.30000)

Offshore Storage Piping GA South Lower Mezz (TOS EL.30000)

Offshore Storage Piping GA Future Booster Pump Module Lower Mezz (TOS EL.30000)
Offshore Storage Piping GA North Upper Mezz Deck (TOS EL.35000)

Offshore Storage Piping GA South Upper Mezz Deck (TOS EL.35000)

Offshore Storage Piping GA Future Booster Pump Module Upper Mezz Deck (TOS
EL.35000)

Offshore Storage Piping GA North Weather Deck (TOS EL.40000)
Offshore Storage Piping GA South Weather Deck (TOS EL.40000)

Offshore Storage Piping GA Future Booster Pump Module Weather Deck (TOS
EL.40000)

Piping GA Elevation Looking North
Piping GA Elevation Looking South
Piping GA Elevation Looking East

Piping GA Elevation Looking West

Topsides - ATEX classification and HSE Layouts

C001-14-25-99-GD200-0001

C001-14-25-99-GD200-0001

CHPTUF_\’E)

Hazardous Area Classification (Sheet 1 of 4) Offshore Storage Weather Deck (TOS
EL.40000)

Hazardous Area Classification (Sheet 2 of 4) Offshore Storage Upper Mezz Deck (TOS
EL.35000)
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Document Number
C001-14-25-99-GD200-0001

C001-14-25-99-GD200-0001

C001-14-26-99-GD200-0001

C001-14-26-99-GD200-0001

C001-14-26-99-GD200-0001

C001-14-26-99-GD200-0001

C001-14-26-99-GD200-0002

C001-14-26-99-GD200-0002

C001-14-26-99-GD200-0002

C001-14-26-99-GD200-0002

C001-99-26-TR-GD200-0001
C001-99-26-TR-GD200-0002
C001-99-26-TR-GD200-0003
C001-99-26-TR-GD200-0004
C001-99-26-TR-GD200-0005
C001-99-26-TR-GD200-0006
C001-99-26-TR-GD200-0007
C001-99-26-TR-GD200-0008

Document Title

Hazardous Area Classification (Sheet 3 of 4) Offshore Storage Lower Mezz Deck (TOS
EL.30000)

Hazardous Area Classification (Sheet 4 of 4) Offshore Storage Cellar Deck (TOS
EL.25000)

Escape Routes and Safety Equipment Layouts (Sheet 1 of 4) Offshore Storage Weather
Deck (TOS EL.40000)

Escape Routes and Safety Equipment Layouts (Sheet 2 of 4) Offshore Storage Upper
Mezz Deck (TOS EL.35000)

Escape Routes and Safety Equipment Layouts (Sheet 3 of 4) Offshore Storage Lower
Mezz Deck (TOS EL.30000)

Escape Routes and Safety Equipment Layouts (Sheet 4 of 4) Offshore Storage Cellar
Deck (TOS EL.25000)

CO2 & Fire Detector Layouts (Sheet 1 of 4) Offshore Storage Weather Deck (TOS
EL.40000)

CO2 & Fire Detector Layouts (Sheet 2 of 4) Offshore Storage Upper Mezz Deck (TOS
EL.35000)

CO2 & Fire Detector Layouts (Sheet 3 of 4) Offshore Storage Lower Mezz Deck (TOS
EL.30000)

CO2 & Fire Detector Layouts (Sheet 4 of 4) Offshore Storage Cellar Deck (TOS
EL.25000)

Offshore EOA / TR Roof Plan

Offshore TR & Emergency Overnight Accommodation Plan
Offshore EOA/ TR LER Plan

Offshore EOA / TR HVAC & Battery Plan

Offshore TR & Emergency Overnight Accommodation Sections
Offshore TR & Emergency Overnight North and East Elevation
Offshore TR & Emergency Overnight South and West Elevation
Offshore EOA/TR Heating and Ventilation Layout

Jacket — Structural General Arrangement Drawings

C001-12-25-99-GD000-0001
C001-12-25-99-GD200-0001
C001-12-25-99-GD200-0002
C001-12-25-99-GD200-0003
C001-12-25-99-GD200-0004
C001-12-25-99-GD200-0005
C001-12-25-99-GD200-0006
C001-12-25-99-GD200-0049
C001-12-25-99-GD200-0007
C001-12-25-99-GD200-0008
C001-12-25-99-GD200-0009
C001-12-25-99-GD200-0010
C001-12-25-99-GD200-0011
C001-12-25-99-GD200-0050
C001-12-25-99-GD200-0012
C001-12-25-99-GD200-0013

CHPTUF_\’E)

General Notes

Topsides & Future Module Primary Joint - Standard Details
Secondary Standard Details - Topsides & Future Module

Primary Steel GA - Topside Longitude Elevations Grids C,D & E
Primary Steel GA - Topside Transverse Elevations Grids 1, 2 & 3
Primary Steel GA - Topside Cellar Deck Plan

Primary Steel GA - Topside Lower Mezzanine Deck Plan

Primary Steel GA - Topside Upper Mezzanine Deck Plan

Primary Steel GA - Topside Weather Deck Plan

Primary Steel GA - Future Module Longitudinal Elevations Grids A&B
Primary Steel GA - Future Module Transverse Elevations Grids 1&3
Primary Steel GA - Future Module Cellar Deck Plan

Primary Steel GA - Future Module Lower Mezzanine Deck Plan
Primary Steel GA - Future Module Upper Mezzanine Deck Plan
Primary Steel GA - Future Module Weather Deck Plan

Secondary Steel GA - Topside Weather Deck Plan
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Document Number
C001-12-25-99-GD200-0014
C001-12-25-99-GD200-0015
C001-12-25-99-GD200-0051
C001-12-25-99-GD200-0016
C001-12-25-99-GD200-0017
C001-12-25-99-GD200-0053
C001-12-25-99-GD200-0018
C001-12-25-99-GD200-0019
C001-12-25-99-GD200-0020
C001-12-25-99-GD200-0052
C001-12-25-99-GD200-0021
C001-12-25-99-GD200-0022
C001-12-25-99-GD200-0023
C001-12-25-99-GD200-0054
C001-12-25-99-GD200-0024
Jacket — Structural Details
C001-12-25-99-GD210-0001
C001-12-25-99-GD210-0002
C001-12-25-99-GD210-0003
C001-12-25-99-GD210-0004
C001-12-25-99-GD210-0005
C001-12-26-99-GD210-0001
C001-12-25-99-GD210-0007
C001-12-25-99-GD210-0008
C001-12-25-99-GD210-0009
C001-12-25-99-GD210-0010
C001-12-25-99-GD210-0011
C001-12-25-99-GD210-0012
C001-12-25-99-GD210-0013
C001-12-25-99-GD200-0045
C001-12-25-99-GD200-0046
C001-12-25-99-GD200-0047

Document Title
Secondary Steel GA - Topside Cellar Deck
Secondary Steel GA - Topside Lower Mezzanine Deck Plan
Secondary Steel GA - Topside - Upper Mezzanine Deck Plan
Secondary Steel GA - Topside Cellar Deck Plating & Grating
Secondary Steel GA - Topside Lower Mezzanine Deck Plating & Grating
Secondary Steel GA - Topside Upper Mezzanine Deck Plating & Grating
Secondary Steel GA - Topside Weather Deck Plating & Grating
Secondary Steel GA - Future Module Cellar Deck Plan
Secondary Steel GA - Future Module Lower Mezzanine Deck Plan
Secondary Steel GA - Future Module - Upper Mezzanine Deck Plan
Secondary Steel GA - Future Module Weather Deck Plan
Secondary Steel GA - Future Module Cellar Deck Plating & Grating
Secondary Steel GA - Future Module Lower Mezzanine Deck Plating & Grating
Secondary Steel GA - Future Module Upper Mezzanine Deck Plating & Grating
Secondary Steel GA - Future Module Weather Deck Plating & Grating

Standard Details - Jacket

Jacket - Primary Steel G.A. - Elevations C & D

Jacket - Primary Steel G.A. - Elevations Grid Line 1 & 3
Jacket - Primary Steel G.A. - Plans

Jacket - Primary Steel G.A. - Plans

Jacket - Anodes Layout & Details

Primary Steel GA. - Jacket Pile Sleeve Cluster

Secondary Steel - Jacket Mudmat Plan

Jacket - Pile General Arrangement & Details

Secondary Steel - Jacket Conductor Guides

Secondary Steel - Jacket Supports for J-tubes Caissons and Risers
Jacket - Secondary Steel G.A. Elevation Caissons & Risers
Jacket - Secondary Steel G.A. Elevation J-tubes

Module Support Frame Elevations

Module Support Frame Plan

Module Support Frame Details

Offshore Facilities Construction

C001-12-25-99-GD200-0026
C001-12-25-99-GD200-0027
C001-12-25-99-GD200-0028
C001-12-25-99-GD200-0029
C001-12-25-99-GD200-0032
C001-12-25-99-GD200-0033
C001-12-25-99-GD200-0034
C001-12-25-99-GD200-0035
C001-12-25-99-GD200-0055

CHPTUF_\’E)

Construction Sequence Drawing - Topside Cellar Deck
Construction Sequence Drawing - Topside Lower Mezz Deck
Construction Sequence Drawing - Topside Upper Mezz Deck
Construction Sequence Drawing - Topside Weather Deck
Construction Sequence Drawing - Future Module Cellar Deck
Construction Sequence Drawing - Future Module Lower Mezz Deck
Construction Sequence Drawing - Future Module Upper Mezz Deck
Construction Sequence Drawing - Future Module Weather Deck
Construction Sequence Drawing - MSF
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Document Number
C001-12-25-99-GD210-0014
C001-12-25-99-GD210-0015
C001-12-25-99-GD210-0016

CARBON CAPTURE
& STORAGE PROJECT

Document Title
Construction Sequence Drawing - Sheet 1 - Jacket
Construction Sequence Drawing - Sheet 2 - Jacket
Construction Sequence Drawing - Sheet 3 - Jacket

Offshore Facilities Transport and Installation

C001-12-25-99-GD200-0039
C001-12-25-99-GD200-0040
C001-12-25-99-GD210-0020
C001-12-25-99-GD200-0041
C001-12-25-99-GD200-0042
C001-12-25-99-GD200-0043
C001-12-25-99-GD210-0021
C001-12-25-99-GD210-0022

CHPTUF_\’E)

General Arrangement - Barge Layout Grillage and Seafastening - Topsides
General Arrangement - Barge Layout, Grillage and Seafastening - Future Module
General Arrangement - Barge Layout Grillage and Seafastening - Jacket and Pile
Schematic of Installation Sequence - Topsides

Schematic of Installation Sequence - Future Module

Schematic of Installation Sequence - Module Support Frame

Schematic of Installation Sequence - Jacket and Piles -Sheet 1

Schematic of Installation Sequence - Jacket and Piles -Sheet 2
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K36: Offshore Installation Plot Plan

WHITE

CARBON CAPTURE
& STORAGE PROJECT

7 Glossary

Capitalised Term
CCs

CO;

CPL

DECC

FEED

FEED Contract

GA
GPU
KKD
KSC
LAT
LER
MEG
MSF
MWe
NE
NW
NGC KSC

NGC KSC Deliverables
NGC EPC Sub-contractors

NGC FEED Sub-
contractors

NGCL

NGC WR Team
NUI

OPP

PIG

SE

SW

T&S

TEMPSC

TR

UK

WR

WR Assets
WR Development Project

WR FEED Project

WR Project

CHPTUF_\’E)

Meaning

Carbon Capture and Storage

carbon dioxide

Capture Power Limited

The UK Government’s Department of Energy and Climate Change
Front End Engineering Design

Contract made between DECC and CPL pursuant to which WR Project FEED (as defined)
will be performed

General Arrangement drawing
Gas Processing Unit

Key Knowledge Deliverable
Key Services Contract
Lowest Astronomical Tide
Local equipment room
monoethylene glycol
module support frame
Mega-Watts (electric)

North East

North West

Contract made between CPL and NGC pursuant to which that part of the WR Project
FEED (as defined) which appertains to the WR T&S assets will be performed.

A number of documents and services, the delivery of which is a contractual obligation
under the KSC

Contractors providing an offer to develop a part of the WR T&S Assets in pursuance of the
WR Development Project

Contractors entering into a contract with NGC to carry out a part of the obligations under
the KSC

National Grid Carbon Limited

The NGC team established to meet the obligations in the KSC
Normally Unmanned Installation

Oxy Power Plant

Pipeline Inspection Gauge

South East

South West

Transport and Storage

Totally enclosed motor propelled survival craft

Temporary Refuge

United Kingdom

White Rose

All those assets that would be developed pursuant to the WR Project

A project to develop, operate and decommission the WR Assets which may transpire
following the completion of the WR FEED Project

Project to carry out a FEED (as defined in the FEED Contract) with regard to the WR
Assets

White Rose CCS Project

nationalgrid 1
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CARBON CAPTURE
& STORAGE FROJECT

Capitalised Term Meaning

WR T&S Assets That part of the WR Assets which would carry out the carbon dioxide transportation and
storage functions of the WR Project and to which the KSC Contract relates

WR T&S FEED Project The project to be pursued by NGC in order to meet its obligations under the NGC KSC
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DRY OPER.
4 3 2 1 EQUIPMENT LIST WEGHT | WEGHT | G
PR Q . A - O 13000 O 13000 03-CAI43001-D200 PRODUCED WATER CAISSON 52.3| 52.3| HOLD
R 03-CAI45001-A-D200 SEAWATER-LIFT-PUMP-CAISSON 17 | 17 [HOLD
TRUE NORTH
VENT BOOM (HOLD 4) LAYOON) AREA 1 PPN 03-CA145001-B-D200 SEAWATER-LIFT-PUMP-CAISSON 17 | 17 [HOLD
RS0 8 Tw) FOGHORN-2 03-EX33002-D200 CO2 BOOSTER PUMPS RECYCLE COOLER (FUTURE) | 14.7| 15.4] 3820
\ \ ) | ' RED-LAMP-2 03-FIL32003-A-D200 €02 FINE FILTER 11.8] 13 [HOLD
PLATFORM . 03-TA51001-D200 03-FIL32003-8-D200 CO2 FINE FILTER 11.8] 13 |HOLD
NoRT 03-FIL32003-C-D200 CO2 FINE FILTER 11.8] 13 [ HOLD
Ax . ) TOTE-TANK-1 ! 04-PUS1001-A-D200 ! 03-FIL32004-D200 CO2 FINE FILTER (FUTURE) 11.8] 13 |HOLD
! / — T 03-FIL45001-A-D200 SEAWATER LIFT PUMP FILTER 0.1 | 0.15 [HOLD
1 Bl 04-PUS51001-B-D200. 2 03-FIL45001-8-D200 SEAWATER LIFT PUMP FILTER 0.1 | 0.15 [HOLD
4 o 03-TA51001-D200 CRANE PEDESTAL DIESEL STORAGE TANK 11_| 66.9 [HOLD
A f — - 04-PU33003-C-D200-A-VSD| CO2 BOOSTER PUMP VSD CABINET (FUTURE) 14.6 | 14.6 [HOLD
3 - = O] - - 0 - (- o - = ' %— - - - @ 04-PU33003-C-D200-B-VSD| CO2 BOOSTER PUMP VSD CABINET (FUTURE) 14.6 | 14.6 [HOLD
o 04-PU33003-C-D200-C-VSD| CO2 BOOSTER PUMP VSD CABINET (FUTURE) 14.6 | 14.6 [HOLD
/(/ ] 04-PU45001-A-D200 SEAWATER LIFT PUMP 0.2 [0.25] 20
WHITE-LAMP-1 % PN % 04-PU45001-B-D200 SEAWATER LIFT PUMP 0.2 [0.25] 20
% : ' ! % ° 04-PU51001-A-D200 DIESEL TRANSFER PUMP 0.3 [0.73[0.06
] o 3 0 A e g 04-PU51001-B-D200 DIESEL TRANSFER PUMP 0.3 [0.73[0.06
] 10-AAG2003-0200 ) b i 7 04-PU64001A-D200 MEG INJECTION PUMP 1.1 1.3 [ 11
o 3 Lo o Q- <o % 04-PU64001B-D200 MEG INJECTION PUMP 1113 N1
% ! ' - T, TR 7 T 5 A 10-AA34002-A-D200 HIPPS PACKAGE (FUTURE) 9.6 10.6] HOLD
A\ , . > - | l ] 10-AA34002-B-D200 HIPPS PACKAGE (FUTURE) 9.6 10.6] HOLD
o ] | ) - - - D3 - - O - - - - - @ 26-AA10001-D200 WELLHEAD XMAS TREE HOLD| HOLD| HOLD
04-PU64001A-D200 | [ ] ' ® b P é (‘J@ ] 26-AA10002-D200 WELLHEAD XMAS TREE HOLD| HOLD| HOLD
// ‘ J : ? ? T LA 26-AA10003-D200 WELLHEAD XMAS TREE HOLD| HOLD| HOLD
04-PU64001B-D200 _ |~ ) ) - o P % 26-AA10004-D200 WELLHEAD XMAS TREE (FUTURE) HOLD| HOLD| HOLD
? N e gt §‘ S 5 26-AA10005-D200 WELLHEAD XMAS TREE (FUTURE) HOLD| HOLD| HOLD
(03-FIL45001-B-D200 (-4 | ® @ . a o @ S a8 o 26-AA10006-D200 WELLHEAD XMAS TREE (FUTURE) HOLD[ HOLD| HOLD
oz ' »—,‘ = .~ ST} e SWITCHGEAR-1 6.6kV SWITCHGEAR 1200A (FUTURE) 7000 7000 [HOLD
- ) i gl g - TOTE-TANK-1 DRAINS TOTE TANK (5m3) HOLD| HOLD| HOLD
[} o o /
/ " 5 3 / FOGHORN-1 NAVIGATION AID HOLD| HOLD| HOLD
03-FIL45001-A-0200 |}~ ) @ @ ) ; <) I3 % FOGHORN-2 NAVIGATION AID HOLD| HOLD| HOLD
' ' = & & ' 10-AA62003-D200 HPU (FUTURE) 59| 60| 5
% S % J-TUBE-01 12" J TUBE HOLD| HOLD| HOLD
] s's glg g |_ N _26-AA10006-D200 J-TUBE-02 12" JTUBE HOLD| HOLD| HOLD
] 848 88 T L~ J-TUBE-03 12" J TUBE HOLD| HOLD| HOLD
ik ! ¥4 @|d " ! % J-TUBE-04 12" J TUBE HOLD| HOLD| HOLD
% sz sle . o J-TUBE-05 12" J TUBE HOLD| HOLD| HOLD
] p 35 33 / < 26-AA10005-D200 8 J-TUBE-06 12" J TUBE HOLD| HOLD| HOLD
O ) 2 2.3 k4 = & e P Zl - g J-TUBE-07 12" J TUBE HOLD| HOLD| HOLD
% M M 3|2 32 £F3 8 S S o 14-AA79001-A-D200 LIFE RAFT 0.07 | 0.07| HOLD
% ald 3|3 g g E & % 14-AA79001-B-D200 LIFE RAFT 0.07 0.07| HOLD
8 . A WHITE-LAMP-1 NAVIGATION AID HOLD| HOLD| HOLD
% b 3 ) g g—z‘”’“‘w—" 01-0200 . - | 26-AA10004-0200 WHITE-LAMP-2 NAVIGATION AID HOLD| HOLD| HOLD
] v ; & 8 8 ] D ] RED-LAMP-1 NAVIGATION AID HOLD| HOLD| HOLD
i ba 2 % - 24* IMPORT RISER RED-LAMP-2 NAVIGATION AID HOLD| HOLD| HOLD
14-AA79001-B-D200 2 0O-LA0-D20 & Y d| [ d| Dod—s3stvom O =42 i RED-LAMP-FUTURE NAVIGATION AID (FUTURE) HOLD| HOLD| HOLD
2 ol c| ° = 24" FUT. EXPORT RISER WHITE-LAMP-FUTURE NAVIGATION AID (FUTURE) HOLD| HOLD| HOLD
. . ' - - ) T FOGHORN-FUTURE NAVIGATION AID (FUTURE HOLD| HOLD| HOLD
16" FUT. WATER PROD. RISER 34-ESDV-005 | 10-34-HV-010-200 ¢ )
) . — || 102 NOTES
. . l—j“ EANEEOR) 1SET 1— . j 1. ALL DIMENSIONS IN MILLIMETRES.
v T WHITE-LAMP-2 2. $ DENOTES EQU|PMENT C.0.G.
= % % ] / / 7 ; / // /;% (NOTE 4) 3. HATCHED ESCAPE ROUTES & LAYDOWN AREAS ARE PLATED .
e < o 4. TO BE REMOVED WHEN FUTURE MODULE IS INSTALLED.
€ — D g - - - - O - - XS - - @ 4. ALL INSTRUMENT VALVES SHOWN ARE PREFIXED 10 &
\ = > 16" FUT. WATER PROD. RISER ’ ! 34—HV—/012\\ =9 1600 SUFFIXED D200.
| - - - < O (& - 7 W —-m-—-‘ HOLDS
FOGHORN-1  "LANDING POSITION FOR s DZZ<] , % 1. DELETED
RED-LAMP-1  wa| K TO WORK I Al . 2. DELETED
(NOTE 4) ) ; - 16" FUT. CO2 INJ. RISER -
% 10-AA34002-A-D200 " 10-AA34002-B-D200 i 3. DELETED
] i i _ = 16" FUT. CO2 INJ. RISER 4. VENT BOOM LENGTH / DESIGN
: % LA 5. DELETED
- FUTURE CO2 BOOSTER % 6. DELETED
% PUMP MODULE ] 7. EQUIPMENT WEIGHTS AND C.0.G FOR VENDOR
A l | , % o INFO /DRAWINGS
i Z
% o 2 0 1m 2m 4m ém 8m  1om  12m
| % SWITCHGEAR-1 ‘04-PU33°°3'C'92°°'B'V5D| L | 03-EX33002-D200 % LR M s R T
% L. Z SCALE 1:100
% ‘ 04-PU33003-C-D200-C-VSD I [ 04-PU33003-C-D200-A-VSD | Z P — - _
FOGHORN-FUTURE 11 A — — O IV Ve O _ _ | _ _ A No part of this work may be reproduced or used in any form (including
RED-LAMP-FUTURE_ |\ A Starage by sleotecaia smems) WiCout S writiun paraiedion. of Ratloml
i 7// //// // /// // W WHITE-LAMP-FUTURE Grid Carbon Limited.
1 Warning: any horised act in relation to the work may resuilt in both
o a civil claim for d and criminal pr -]
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PREVALING EQUIPMENT LIST o | % [ S
WIND 7000 13000 13000 03-TA51001-D200 CRANE PEDESTAL DIESEL STORAGE TANK 11_| 66.9 |HOLD
TRUE NORTH r T T - 03-TA64001-D200 MEG STORAGE TANK 5.5 | 54.2 |[HOLD
; , , \ . 10-AA62001-D200 WELLHEAD CONTROL PANEL & HPU 5.9 |6.00] 5
03-VE35006-D200 OFFSHORE STORAGE FACILITY PIG RECEIVER 15.6| 19 |HOLD
O LME LASPURNGS AEER / 26-AA10001-D200 WELLHEAD XMAS TREE HOLD [HOLD |HOLD
— (CELLAR DECK) (7m x 5m)
i 26-AA10002-D200 WELLHEAD XMAS TREE HOLD [HOLD |HOLD
| . . h i 26-AA10003-D200 WELLHEAD XMAS TREE HOLD |HOLD |HOLD
03-TAS1001-0200 i 26-AA10004-D200 WELLHEAD XMAS TREE (FUTURE) HOLD [HOLD [HOLD
Iké 26-AA10005-D200 WELLHEAD XMAS TREE (FUTURE) HOLD [HOLD |[HOLD
| 26-AA10006-D200 WELLHEAD XMAS TREE (FUTURE) HOLD [HOLD |[HOLD
\ 12 10-JB88001-A-D200 TOPSIDE TERMINATION JUNCTION BOX (FUTURE) 0.3 | 0.3 [HOLD
% 10-JB88001-B-D200 TOPSIDE TERMINATION JUNCTION BOX (FUTURE) 0.3 | 0.3 [HOLD
10-ECU88002-A-D200 TOPSIDE UMBILICAL TERMINATION UNIT (FUTURE) | 0.3 | 0.3 |HOLD
(S - O % - - - @ 10-ECU88002-B-D200 TOPSIDE UMBILICAL TERMINATION UNIT (FUTURE) | 0.3 | 0.3 |HOLD
oz //'// 10-ECU88002-C-D200 TOPSIDE UMBILICAL TERMINATION UNIT (FUTURE) | 0.3 | 0.3 |HOLD
] % 10-ECU88002-D-D200 TOPSIDE UMBILICAL TERMINATION UNIT (FUTURE) | 0.3 | 0.3 |HOLD
% G HANDLING % 10-ECU88002-E-D200 TOPSIDE UMBILICAL TERMINATION UNIT (FUTURE) | 0.3 | 0.3 |HOLD
A 3 14-AA79003-C-D200 SAFETY SHOWER HOLD [HOLD [HOLD
% | H-AA72003-C-D200 AREA . % 3 23-HV77001-D200 AR HANDLING UNIT 0.7 | 0.7 [12.1
% 35-HV-00735-HV-008 Y A PLATFORM TOS EL.31100 ) BATTERY-RACK-1 BATTERY RACK HOLD |HOLD |HOLD
PLATFORM TOS EL.31100 . ' 03-VE35006-0200 - BATTERY-RACK-2 BATTERY RACK HOLD [HOLD [HOLD
—-e - i 49 -—e - - SR - BATTERY-RACK-3 BATTERY RACK HOLD [HOLD [HOLD
% J J— - BATTERY-RACK—4 BATTERY RACK HOLD [HOLD [HOLD
] - Nenll— T I —*(:) BATTERY-RACK-5 BATTERY RACK HOLD [HOLD [HOLD
] T ] [[ —% BATTERY-RACK-6 BATTERY RACK HOLD [HOLD [HOLD
- 1 ] BATTERY-RACK-7 BATTERY RACK HOLD [HOLD [HOLD
. . - o A 10-AA90001-D200 NAVIGATION AID BATTERY 0.5 | 0.5 [HOLD
/ (=1 $=4 =] o
/ - & S =1 °. I S' S /
& N q o IS &
] O > 8 8 8 : 8 8 ]
/ o\ < & b A u ) /
) i 0 T < al.: /
- ¥ o[ o 8 5 & g g 'g &8 .l il A
% R x| % ! g 8 IVe &VI 8 Y3 g 8 10-A62001-D200 | |~
ol EIELE: 8 B xR8 BR% |8 Rx3 B 8 %
g AE ! d 8 873 g8 |3 48 < 2 ]
AUzl (& & Ui * y7oa Y i 7S e d U
/ 1 5 w — | g o é , 'O_ - - = /
BATTERY ROOM ] E ElE X SEAWATER LIFT PUMP 26-AA10003-D200 } ) _ 26-AA10006-D200
ity Rl e Z
ZN s & Z
U w | !
% CF (o ] E 0] 26-AA10002-D200 ﬁ ﬁ ® L 26-an10005-0200 8
n el ~ o
/ ) | | o~
A s S8 10-AA90001-D200 %
% |13 § E : ' 26-AA10001-D200 | “ 26-AA10004-D200
% & GE L EMERGENCY ek e i J Z - -
El |E|E EXIT o o o =
ZhHBEE , '3 g g 8\ Z
/ 2 g" >'| >|| /
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ITEM DESCRIPTION SIZE_(WxDxH) | TEM DESCRIPTION SIZE_(WxDxH)
1 | RITTAL CABINET OR SIMILAR MODEL No. TS8808.500 800xB00x2000 | 15 | UPS SYSTEM B 800x800x1700 NOTES
VERY SMALL APERTURE TERMINAL (VSAT) MODEM - 16_| NAVIGATION AIDS CONTROL PANEL 1600x700x2100
PUBLIC_SWITCH TELEPHONE _NETWORK (PSTN) MODEM - 17 | DESK_AND CHAIRS 1800x600x725 Ll ;}.}hgémgysémsgs SHOWN IN MILLIMETRES, UNLESS
MULTIPLEXER - 18_| ADMIN_PC =
ROUTER ETHERNET SWITCH - 19 | TELEPHONE =
2 | TELECOMS CABINET 800xB00x2000 | 20 | PRINTER 553x433x310 2. B CARNETS T BEToe EXTHY
PA/GA_MODULE = 21 | UHF_BASE STATION =
3 | PCS CABINET 1600x800x2000 | 22 | VHF_MARINE BAND BASE STATION = % Qﬁ%ggﬂvg AAE FU FUTURE BXTRMGIONS 70 THE
4 | PCS CABINET 800x800x2000 | 23 | VHF AERONAUTICAL BASE STATION =
5 | ESD CABINET 1600x800x2000 | 24 | ICS HMI =
4. BUILDING EQUIPMENT ACCESS DOORS TO BE DOUBLE DOOR
6 | ESD CABINET 800x800x2000 | 25 | LASER COLOUR PRINTER 553x433x310 ARRANGEMENT. INSTALLATION AND SIZES OF PANELS TO BE
7 | FGS CABINET 800x800x2000 | 26 | ESD MATRIX PANEL = CONSIDERED WHEN SIZING EQUIPMENT ACCESS DOORS.
8 | DOWNHOLE GAUGING 800xB00x2000 | 27 | PA/GA MICROPHONE =
9| BIOFOULING CONTROL PANEL 800x800x1800 | 28 | LDA PANEL —
10 | 400V _SWITCHGEAR 7400x1000x2400 | 29 | INSTRUMENT EARTH BAR 400x10x50 5. PERSONNEL DOOR TO BE SINGLE DOOR ARRANGEMENT.
THIS DOOR IS TO BE USED FOR NORMAL OPERATIONS
11_| 1254, 4-WAY EOA/ TR LIGHTING/ POWER DISTRIBUTION BOARD | _ 400x100x600 | 30 | ELECTRICAL EARTH BAR 400x10x50 ACCESS.
12 | 125A, 6-WAY LER LIGHTING/ POWER DISTRIBUTION BOARD 400x100x700 31 | NAV_AIDS BATTERY 1400x1100x1000
13 | UPS SYSTEM A 800x800x1700 | 32 | 400V/ 110V _TRANSFORMER DISTRIBUTION CUBICLE | _ 500x350x800
14 | UPS STATIC SWITCH/ DISTRIBUTION B800xB00x1700
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8 ' g PA/GA - PUBLIC ADDRESS & GENERAL ALARM SYSTEM
S, ] PCS - PROCESS CONTROL SYSTEM
S @ = PSTN - PUBLIC SWITCH TELEPHONE NETWORK
. X TR - TEMPORARY REFUGE
2o DO ® |®] 6 |O|0|®f=:; b R
E , E UHF - ULTRA HIGH FREQUENCY
@ VHF - VERY HIGH FREQUENCY
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