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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.

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 Removing processed CO, by pipeline from the capture and process unit to storage.

P&IDs This initialisation is a very common term, perhaps jargon, used in the construction

engineering and construction industries. It refers to drawings which show the
piping and instrumentation layouts in a diagrammatical format.

White Rose The White Rose Carbon Capture and Storage project.
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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 (FEED) Contract
agreed with the Department for the Energy 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 will generate up to 448WMe (gross) while capturing at least 90% of the
carbon dioxide emissions. CCS technology allows the carbon dioxide produced during combustion to be
captured, processed and compressed before being transported to permanent 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 be 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 document provides the Piping and Instrumentation Diagrams (P&IDs) for the Transport and Storage
system.
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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 Carbon
Capture Storage (CCS) Project (the WR Project).

CPL have entered into an agreement (the Front End Engineering Design (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 NGC have entered into an agreement (the Key Sub-Contract (KSC)) pursuant to which NGC will
perform a project (the WR Transport and Storage (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 reservoir.

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
(KKDs). This document is one of these KKDs and its specific purpose is summarised in Chapter 2, below.
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2 Purpose

The purpose of this document is to provide the T&S Piping and Instrumentation Diagrams (P&IDs).

The P&IDs include:
Process, Mechanical and Electrical Equipment with associated Tag numbers;
Process Piping including Isolation Valves, Relief Valves and Special Piping Items with associated

Tag Numbers;
Process Control and Instrumentation, including but not limited to Control Valves, Emergency

Shutdown (ESD) Valves, Transmitters and Indicators with associated Tag Numbers; and
Vents and Drains.
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3 Overview

The White Rose CCS Project is to provide an example of a clean coal-fired power station of up to 448 MW
gross output, built and operated as a commercial enterprise.

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
plant. The by-product CO, from the Oxy Power Plant (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 T&S would be undertaken by NGC. 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, normal and
abnormal operation, controlled and emergency shutdowns. These procedures would include a hierarchy of
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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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NGC have taken the strategic investment decision to design the T&S system for future expansion beyond
the initial First Load CO, supply. The intention would be to create an onshore and offshore hub to reduce
incremental costs for future entrants into the pipeline system. This is why the proposed onshore pipeline
from the Camblesforth Multi-Junction and the offshore pipeline from Bramston to the Normally Unmanned
Installation (NUI) are 600mm with an approximate capacity of 17 Million Tonnes per Annum (MTPA), which
would be well in excess of First Load supply of 2.68 MTPA and the 10 MTPA expected maximum injection
capacity into the proposed subsea storage reservoir.
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4  Description

4.1 General

The P&IDs include:
Process, Mechanical and Electrical Equipment with associated Tag numbers;
Process Piping including Isolation Valves, Relief Valves and Special Piping Items with
associated Tag Numbers;
Process Control and Instrumentation, including but not limited to Control Valves, ESD Valves,
Transmitters and Indicators with associated Tag Numbers;
Vents and Drains; and
Slopes (where relevant to process hydraulics).

The P&IDs were developed to a design level sufficient to undertake FEED level Hazard and Operability
studies (HAZOPs). The P&IDs included in this report reflect HAZOPs recommendations.

A number of these P&IDs specifically cover Future scope, which would include CO, feed loads from other
emitters, besides the OPP load of 2.68 MTPA. These Future scope P&IDs are provided for completeness
and information only and Future scope is distinguish by dashed lines and symbols.

4.2 Onshore Transport Piping and Instrumentation Diagrams

The onshore transport system would follow the route detailed in report K35 (Onshore Pipeline Route Plans
Report) and included the processes detailed in report K29 (Process Description - Transport). This
document provides, in Figures 1 to 25 in the Appendix, the drawings listed in Table 4.1 below, the P&IDs
for the Onshore pipeline including the following facilities:

Drax AGI & PIG Launching facility;

Camblesforth Multi-junction and associated PIG receiving and launching facilities;

the three block valve facilities located at the three AGls, Tollingham, Dalton, and Skerne;
the Barmston PIG receiving and launching facilities; and

Barmston Pumping station, including its filtration, metering and analysis package and the
instrument air package.

Ahead of the drawings listed in Table 4.1 are six sheets, which provide the Legends, which describe
symbols and the identification system used in the drawings.

Table 4.1: Onshore Transport P&IDs

Figure Drawing Number Title - White Rose CCS Project FEED Piping & Instrumentation
Diagram

Figure 5.1 C001/15/28/99/GD000/0001 Symbols and Identification System Legend Sheets 1
Figure 5.2 C001/15/28/99/GD000/0002 Symbols and Identification System Legend Sheets 2
Figure 5.3 C001/15/28/99/GD000/0003 Symbols and Identification System Legend Sheets 3
Figure 5.4 C001/15/28/99/GD000/0004 Symbols and Identification System Legend Sheets 4
Figure 5.5 C001/15/28/99/GD000/0005 Symbols and Identification System Legend Sheets 5
Figure 5.6 C001/15/28/99/GD000/0006 Symbols and Identification System Legend Sheets 6
Figure 5.7 C001/15/28/99/GD100/0001 Drax Installation PIG Launcher

Figure 5.8 C001/15/28/99/GD110/0001 Camblesforth Multijunction PIG Receiver

Figure 5.9 C001/15/28/99/GD110/0002 Camblesforth Multijunction PIG Launcher
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Figure Drawing Number Title - White Rose CCS Project FEED Piping & Instrumentation
Diagram

Figure 5.10 C001/15/28/99/GD120/0001 Tollingham Block Valve Station
Figure 5.11 C001/15/28/99/GD130/0001 Dalton Block Valve Station
Figure 5.12 C001/15/28/99/GD140/0001 Skerne Block Valve Station
Figure 5.13 C001/15/28/99/GD150/0001 Barmston Pumping Station PIG Receiver
Figure 5.14 C001/15/28/99/GD150/0002 Barmston Pumping Station CO; Fine Filters (Year 1)
Figure 5.15 C001/15/28/99/GD150/0003 Barmston Pumping Station Future CO; Fine Filters (Year 5 and 10)
Figure 5.16 C001/15/28/99/GD150/0004 Barmston Pumping Station CO, Booster Pumps (Year 1)
Figure 5.17 C001/15/28/99/GD150/0005 Barmston Pumping Station Future CO, Booster Pumps (Year 5)
Figure 5.18 C001/15/28/99/GD150/0006 Barmston Pumping Facility CO, Booster Pumps Recycling Cooler
Figure 5.19 C001/15/28/99/GD150/0007 Barmston Pumping Station Metering and PIG Launcher
Figure 5.20 C001/15/28/99/GD150/0008 Barmston Pumping Station CO, Vent System
Figure 5.21 C001/15/28/99/GD150/0009 Barmston Pumping Station Potable Water
Figure 5.22 C001/15/28/99/GD150/0010 Barmston Pumping Station Instrument and Plant Air System
Figure 5.23 C001/15/28/99/GD150/0012 Barmston Pumping Station Future CO;, Booster Pumps (Year 10)
Figure 5.24 C001/15/28/99/GD150/0013 Barmston Pumping Station Future CO, Booster Pumps (Year 1/5)
Figure 5.25 C001/15/28/99/GD150/0014 Barmston Pumping Station CO; Vent System

4.3 Offshore Transport and Storage Piping and Instrumentation Diagrams

The offshore T&S facility P&IDs covers Offshore Transport and Offshore Surface facility (Platform) and
Storage System including Subsea Pipeline, Risers, Jacket Topside, and the wellheads with associated
Process and Utility system and equipment. The documents are listed in Table 4.2 below and are provided
in Figures 26 to 54 in the Appendix.

Table 4.2:

Figure

Figure 5.26
Figure 5.27
Figure 5.28
Figure 5.29
Figure 5.30
Figure 5.31
Figure 5.32
Figure 5.33
Figure 5.34
Figure 5.35
Figure 5.36
Figure 5.37
Figure 5.38
Figure 5.39
Figure 5.40

Offshore Storage P&IDs

Drawing Number

C001/15/28/99/GD200/0001
C001/15/28/99/GD200/0002
C001/15/28/99/GD200/0003
C001/15/28/99/GD200/0004
C001/15/28/99/GD200/0005
C001/15/28/99/GD200/0006
C001/15/28/99/GD200/0007
C001/15/28/99/GD200/0008
C001/15/28/99/GD200/0009
C001/15/28/99/GD200/0010
C001/15/28/99/GD200/0011
C001/15/28/99/GD200/0012
C001/15/28/99/GD200/0013
C001/15/28/99/GD200/0014
C001/15/28/99/GD200/0015

CHPTUF_\’E)

Title - White Rose CCS Project FEED Piping & Instrumentation
Diagram

Offshore Storage Facility Symbols & Identification System Sheet 1
Offshore Storage Facility Symbols & Identification System Sheet 2
Offshore Storage Facility Symbols & Identification System Sheet 3
Offshore Storage Facility Symbols & Identification System Sheet 4
Offshore Storage Facility Symbols & Identification System Sheet 5
Offshore Storage Facility Symbols & Identification System Sheet 6
Offshore Storage Facility Pipeline Risers

Offshore Storage Facility PIG Receiver

Offshore Storage Facility CO, Fine Filters

Offshore Storage Facility Future CO; Fine Filters

Offshore Storage Facility Future CO, Booster Pumps Sheet 1
Offshore Storage Facility Future PIG Launcher

Offshore Storage Facility CO- Injection Manifold

Offshore Storage Facility CO, Injection Wellhead #1 (TYP)
Offshore Storage Facility CO; Injection Well Numbering

nationalgrid
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Figure

Figure 5.41
Figure 5.42
Figure 5.43
Figure 5.44
Figure 5.45
Figure 5.46
Figure 5.47
Figure 5.48
Figure 5.49
Figure 5.50
Figure 5.51
Figure 5.52
Figure 5.53
Figure 5.54

Drawing Number

C001/15/28/99/GD200/0016
C001/15/28/99/GD200/0017
C001/15/28/99/GD200/0018
C001/15/28/99/GD200/0019
C001/15/28/99/GD200/0020
C001/15/28/99/GD200/0021
C001/15/28/99/GD200/0022
C001/15/28/99/GD200/0024
C001/15/28/99/GD200/0025
C001/15/28/99/GD200/0026
C001/15/28/99/GD200/0027
C001/15/28/99/GD200/0028
C001/15/28/99/GD200/0029
C001/15/28/99/GD200/0030
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Title - White Rose CCS Project FEED Piping & Instrumentation
Diagram

Offshore Storage Facility Wellhead Hydraulic Power Unit
Offshore Storage Facility Chemical Injection System
Offshore Storage Facility Nitrogen System

Offshore Storage Facility CO, Vent System Sheet 1

Offshore Storage Facility Fresh Water System

Offshore Storage Facility Seawater System

Offshore Storage Facility Temporary Water Wash Skid
Offshore Storage Facility Power Generation

Offshore Storage Facility MEG Storage/Injection

Offshore Storage Facility Diesel System

Offshore Storage Facility Drains System

Offshore Storage Facility Future CO, Booster Pumps Sheet 2
Offshore Storage Facility Future CO, Booster Pumps Recycle Cooler
Offshore Storage Facility CO, Vent System Sheet 2

nationalgrid
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5 Glossary

Abbreviations
AGI

BFD

CCs

CO,

CPL

DECC

Dense Phase

EBD

ESD

ESDV

FEED

FEED Contract

GPU
HAZOP
HIPPS
HMI
ICSS
KKD
KSC
LCR
LER
LOP
LPA
MAOP
MCM
MIP
MTPA
MTU
MW
N2
NACE
ND
NGC

NGC EPC Sub-
contractors

NGC FEED Sub-
contractors
NGC KSC

NGC KSC Deliverables

CHPTUF_\’E)

Meaning or Explanation
Above Ground Installations
Block Flow Diagram

Carbon Capture and Storage
Carbon Dioxide

Capture Power Limited

The UK Government’s Department of Energy and Climate Change

WHITE

CARBON CAPTURE
& STORAGE PROJECT

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.

National Grid’s European Business Development group.

Emergency Shutdown
Emergency Shutdown Valve
Front End Engineering Design

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

will be performed.

Gas Processing Unit — processes the flue gases to provide the dense phase carbon dioxide

Hazard and Operability study

High Integrity Pressure Protection System
Human Machine Interface

Integrated Control and Shutdown System
Key Knowledge Deliverable

Key Sub-Contract

Local control room

Local equipment room

Local Operating Procedure

Local Planning Authority

Maximum Allowable Operating Pressure
Machine Conditioning Monitoring
Maximum Incidental Pressure

Million Tonnes Per Annum

Master Terminal Unit

Mega Watt

Nitrogen

NACE International (formerly National Association of Corrosion Engineers)

Nominal Diameter

National Association of Corrosion Engineers

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.

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.

nationalgrid

8



K31: Transport and Storage Piping and Instrumentation Diagrams

Abbreviations

NGC Technical
Assurance Team

NGC WR Team
Northern Powergrid

NUI
OPP
O
P&ID
PC
PCS
PFD
PIG

PIG Trap
RTU

RS
SCADA
SDV

SIL

SOL

TP

T&S

UFD

UK

UPS

VSD

WR

WR Assets
WR Development Project

WR FEED Project
WR Project
WR T&S Assets

WR T&S FEED Project

CHPTUF_\’E)
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Meaning or Explanation

EBD team responsible for providing independent technical auditing and peer review services
to the WR T&S FEED Project.

The NGC team established to meet the obligations in the KSC.

Northern Powergrid Holdings Company is an electrical distribution company based in
Newcastle Upon Tyne

Normally Unmanned Installation. A term usually applied to an offshore installation.
Oxy Power Plant

Oxygen

Piping and instrumentation diagram

“Personal’/Desktop Computer

Process Control System

Process Flow Diagram

Pipeline Inspection Gauge: a unit, which is inserted into the pipeline, to clean and/or monitor
the inner bore surface of the pipe.

A facility to allow PIGs to be inserted into and removed from the pipeline.
Remote Terminal Unit

Removable spool

Supervisory Control and Data Acquisition

Shutdown valve

Safety Integrity Level, the relative level of risk-reduction provided by a safety function
Safe Operating Limit

Terminal Point

Transportation and Storage

Utility Flow Diagram

United Kingdom

uninterruptible power supply

Variable speed drive

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

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.

The project to be pursued by NGC in order to meet its obligations under the NGC KSC.

nationalgrid
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Appendix A Piping and Instrumentation
Diagrams

Two sets of P&ID sheets for Onshore and Offshore are included in this Appendix:

Set 1: Figures 5.1 to 5.26 - Onshore Transport P&ID sheets as listed in Table 4.1;

Set 2: Figures 5.27 to 5.54 - Offshore Transport P&ID sheets as listed in Table 4.2.
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Figure 5.1: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 1 - C001/15/28/99/GD000/0001
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LINE IDENTIFICATION

AC AR — COMPRESSED

Al AR — INSTRUMENT

AP AR — PLANT

AU AR — UTILITY

BB BULK — BARITES (BaS04)

BC BULK — CEMENT

BM BULK — OIL BASED MUD

CA/CL CHEMICAL INJECTION (AS APPLICABLE)

CG CHEMICAL INJECTION — MEG

CM CHEMICAL INJECTION — METHANOL

cP PROCESS CONDENSATE

DA DRAIN — CHEMICAL ACIDS, ALKALI ETC

DB DRAIN — BLOWDOWN LIQUID

DC DRAIN — CLOSED

DM DRAIN — MUD

Do DRAIN — OPEN (HAZARDOUS AND
NON—HAZARDOUS

DS DRAIN — SEWAGE

DT DRAIN — TOXIC

FA AVIATION FUEL

FD DIESEL FUEL

FH HIGH PRESSURE FLARE

FK KILL FLUID

FL LOW PRESSURE FLARE

M HEATING MEDIUM

FP DRY POWER FIRE SYSTEM

GF FUEL GAS

Gl INERT GAS

GL GLYCOL

HA HALON GAS

HC HYDROCARBON LIQUID

HG HYDROCARBON GAS

OH HYDRAULIC OIL (HP & LP)

oL LUBRICATION OIL

0s SEAL OIL

PD PROCESS FLUID — CO, DENSE PHASE

PG PROCESS FLUID — CO, GAS PHASE

PH HIGH PRESSURE WELLHEAD PRODUCTION

PL LOW PRESSURE WELLHEAD PRODUCTION

PP PROCESS FLUID

PT TEST WELLHEAD PRODUCTION & WELL FLUIDS

RF FREON REFRIGERANT

RP PROPANE REFRIGERANT

ST STEAM (HP & LFP)

VA ATMOSPHERIC VENT/FLARE

/o] COLD VENT/FLARE

VH HIGH PRESSURE VENT

VL LOW PRESSURE VENT

vT VESSEL TRIM

we COOLING MEDIUM

wD FRESH WATER

WF FIRE WATER

WH HOT WATER

wi INJECTION WATER

WO PRODUCED WATER

wp POTABLE WATER

WS SEA WATER

ww WASTE WATER
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ABOVEGROUND

AR SUPPLY
ATMOSPHERE AT SAFE LOCATION
ANTI-SURGE PARAMETER
ATMOSPHERE

BATTERY LIMIT
CORROSION COUPON
DRAIN

ELEVATION

EMERGENCY SHUTDOWN
FULL BORE

FAIL CLOSED

FAIL LAST

FAIL OPEN

GEAR OPERATED

HOSE CONNECTION
HANDHOLE

HIGH PRESSURE
HYDRAULIC RETURN
HYDRAULIC SUPPLY
HYDROGEN SULPHIDE
INTERGATED CONTROL & SHUTDOWNM SYSTEM
INLET GUIDE VANES
INTERLOCK CLOSED
INTERLOCK OPEN

INSIDE BATTERY LIMITS
LOCKED CLOSE

LEAKAGE CLASS V
LOCKED OPEN

LOW PRESSURE
MAXIMUM

MINIMUM

MANWAY

NOMINAL BORE
NORMALLY CLOSED

NON INSULATED
NORMALLY NO FLOW
NORMALLY OPEN

OXY FUEL POWER PLANT
OUTSIDE BATTERY LIMITS
PROCESS CONTROL SYSTEM
PERMANENT PRODUCTION FACILITY
RESTRICITION ORIFICE
REMOVABLE SPOOL
SAMPLE CONNECTION
SUPERVISORY CONTROL AND DATA
AQUISTION SYSTEM
SPECIAL PIPING ITEM
TANGENT LINE
TEMPORARY STRAINER
TIGHT SHUTOFF
TANGENT TO TANGENT
THERMOWELL

TYPICAL

UTILITY CONNECTION
UNDERGROUND

UTILITY STATION

GENERAL
DRILLING SYSTEMS

DRILLING PROCESS

DRILLING EQUIPMENT
DRILLING POWER

WELLHEAD

FLOWLINES

MUD BURNERS

WELL RISERS

WELLHEAD CONTROL

GAS INJECTION

WATER INJECTION

THIRD PARTY ARRIVAL
RECEPTION FACILITY GAS LIFT
SEPARATION

GAS DEHYDRATION

GAS METERING

GAS EXPORT

FLASH GAS COMPRESSION
PRODUCTION TEST

GENERAL

OIL/CRUDE EXPORT

CRUDE STABILISATION

CRUDE PUMPING

CO, ANALYSIS

€O, METERING

CO, FILTRATION

€O, PUMPING

€O, TRANSPORT

PIGGING

CHEMICAL INJECTION

FLARE SYSTEM (HP & LP)
VENT SYSTEM

PRODUCED WATER TREATMENT
FUEL GAS

SEAWATER

FRESHWATER

POTABLE WATER

DRAINS (OPEN & CLOSED)
LIQUID FUEL SYSTEM
AVIATION FUEL

DIESEL FUEL

COMPRESSED AIR
INSTRUMENT AIR

UTILITY AR

COOLING MEDIUM

HEATING MEDIUM

STEAM (HP, LP & MP)
BULKING LOAD PURGE
SEWAGE /RUBBISH
REFRIGERATION TREATMENT
INERT GAS

HYDRAULIC POWER

LUBE OIL

GLYCOL

FIRE WATER

AFFF (FOAM)

HALON,/C02

ACCOMMODATION BUILDINGS
MATERIALS HANDLING/LIFTING EQUIPMENT
WORKSHOPS AND STORES
PRODUCT STORAGE

HEATING & VENTILATION (HVAC)
DIVING

MISC. SAFEY INC. EYEBATHS & FIRE
EXTINGUISHERS ETC

POWER GENERATION

MAIN POWER DISTRIBUTION
SMALL POWER DISTRIBUTION < 120V
TRACE HEATING
EMERGENCY/ESSENTIAL POWER INC.
BATTERIES & UPS

LIGHTING & SMALL POWER
EARTHING
TELECOMMUNICATIONS
INSTRUMENTATION & CONTROL

ZN—=HTITO>

ACOUSTIC PROTECTION
FROST PROTECTION

FIRE PROTECTION

HEAT CONSERVATION
PERSONNEL PROTECTION
ELECTRICAL HEAT TRACING
COLD CONSERVATION

NO INSULATION

EQUIPMENT IDENTIFICATION

DS—A(AAINNXXX—Y—SSSS =—SITE NUMBER
I t—'—SUFFI)( FOR MULTIPLE UNITS
SEQUENCE NUMBER (NOTE 1)

SYSTEM CODE

EQUIPMENT TAG IDENTIFIER
DISCIPLINE IDENTIFIER

MM—=TT—NN—-XXX—PQR—I-SSSS

[ Y smE NumBER
INSULATION CLASS

CORROSION ALLOWANCE

PIPING MATERIAL CLASSIFICATION (MATERIAL)
PIPING MATERIAL CLASSIFICATION (PRESSURE RATING)
SEQUENCE NUMBER (NOTE 1)

SYSTEM CODE
PRODUCT SERVICE

PIPE SIZE (mm)

DISCIPLINE IDENTIFIER

EQUIPMENT BLOCKS FOR P&lD

e.

|15—PU33001—A/B—D150| co, PUMPS

(=]

BBB Cccc DDD

BBB DESCRIPTION OF PHYSICAL PROPERTY
CCC PHYSICAL DATA
DDD UNITS

EQUIPMENT TYPE

LETTERS
EQUIPMENT
IDENTIFICATION
CAPACITY
SIZE D X L(H) 4
DESIGN PRESSURE
DIFFERENTIAL HEAD
MATERAL _3)
DUTY
ADSORBED POWER

EQUIPMENT TRIM

KB | COMPRESSOR

=

1|x
]

x

|
x| x

GT_|GAS TURBINE

EX |EXCHANGER

1
&
|
=)

| |82 [>|DESIGN TEMPERATURE

GE | GENERATOR

FH |FIRED HEATER

o)
|

bf>)1 x|t
1

PU |PUMP

I[x]1

AA_ |PACKAGE UNIT

FIL | STRAINERS/FILTERS

<=1 {=x]1]x]|x

TA | TANK/STORAGE

VE | VESSEL/SEPARATOR/PIG TRAP

1 [<]=|x<|1

[N B Bl B B B B e B R B

ME |METERING EQUIPMENT

x| x|x|>|x| 1 |=|[& |
x| x|x| | |x
1 {1
x| x|x|>|>x| 1 |>x|&
[}

VS |VENT STACK =X

1) TABULATION OF THE PHYSICAL PROPERTIES TO SHOW
BY EQUIPMENT TYPE.

2) SHOW PHYSICAL PROPERTIES OF SHELL AND TUBE SIDE
IF APPLICABLE.

3) INDICATE TRAY, IMPELLER MATERIAL ALSO (USE/FOR
DIVISION).

4) INDICATE DIMENSIONS OF SUMP AND/OR DOME ALSO.

5) TUBE SIDE.

6) BAR.

PIPING SPECIFICATION

PIPING MATERIAL CLASSIFICATION (PRESSURE RATING)

1 150# ASME

3 300# ASME

6 600# ASME

9 9004 ASME

15 1500# ASME

25 25004 ASME

50 50004 ASME

100 10000# ASME

Pl MATER FICATI ATERIAI
A CARBON STEEL

B LOW TEMPERATURE CARBON STEEL
[o] STAINLESS STEEL

D DUPLEX STEEL

E SUPER DUPLEX STEEL

F ALLOY 825

P GRP

APPEND MATERIAL LETTER WITH ‘Z' FOR PDB010 CODE.

DISCIPLINE IDENTIFIER
GENERAL PROJECT MANAGEMENT o1
COMMERCIAL PROJECT MANAGEMENT & PROCUREMENT 02
MECHANICAL — STATIC 03
MECHANICAL — ROTATING 04
PIPEWORK /PIPING 05
PIPELINES 06
HV_ELECTRICAL 07
IV ELECTRICAL 08
CATHODIC PROTECTION (CP) 09
CONTROL & INSTRUMENTATION 10
CVIL 7
STRUGTUAL 12
SOFTWARE (ONSHORE ONLY—OFFSHORE INCLUDED N C&I) 13
HEALTH & SAFETY, INCLUDING PROCESS SAFETY 14
PROCESS 15
MATERIALS 16
ARCHITECTURAL (ONSHORE ONLY) 17
OFFSHORE SURVEY (OFFSHORE ONLY) 18
ONSHORE _SURVEY (ONSHORE ONLY) 19
REMOTE_CONTROL CENTRE 20
BUILDING SERVICES (ONSHORE ONLY) 21
ENVIRONMENTAL 22
HVAC 23
TESTING, DRYING & COMMISSIONING 24
SUBSEA FACILITIES (OFFSHORE ONLY) 25
WELLS DESIGN,/DRILLING (OFFSHORE ONLY) 26
SUBSURFACE (OFFSHORE ONLY) 27
WMISCELLANEOUS a9
SITE NUMBER
SITE NAME SITE NUMBER

MULTIPLE /NON—SPECIFIC D000

DRAX AGI D100

CAMBLESFORTH MJ D110

TOLLINGHAM BV D120

DALTON BV D130

SKERNE BV D140

BARMSTON PUMPING STATION D150

LANDFALL D160

OFFSHORE PLATFORM — TOPSIDE D200

OFFSHORE PLATFORM — JACKET D210

OFFSHORE MANIFOLDS D220

OFFSHORE WELLS D240

ONSHORE PIPELINE DRAX AGI HUo1

TO CAMBLESFORTH MJ

ONSHORE PIPELINE CAMBLESFORTH U2

MJ TO BARMSTON PUMPING STATION

OFFSHORE PIPELINE BARMSTON

PUMPING STATION TO COAST (LANDFALL) HU03

OFFSHORE PIPELINE COAST TO PLATFORM HU21

nationalgrid
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.2: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 2 - C001/15/28/99/GD000/0002

TYPICAL INSTRUMENT TAG NUMBER FORMAT SPECIAL_IDENTIFICATIONS
BDV — SAFETY BLOWDOWN VALVE PPE — PREFERRED PRESSURE END
ESDV ~ — EMERGENCY SHUTDOWN VALVE PSE — RUPTURE DISC
H — HIGH PRV — PRESSURE RELIEF VALVE
SITE NUMBER (NOTE 2) HH = HIGH-HIGH PVSV — PRESSURE/VACUUM SAFETY/RELIEF VALVE
WN SYSTEM CODE L - Low PW — VACUUM SAFETY VALVE
/NN\-—l LL — LOow-LOw SOV — SAFETY SHUTDOWN VALVE
AAA IDENTIFICATION LETTER NDE — NORMALLY DE-ENERGIZED sov — SOLENOID OPERATED VALVE
NKXHX | PB — PUSH BUTTON

I b surmx
LOOP NUMBER (NOTE 1)

IDENTIFICATION LETTERS

PROJECT NUMBERING—GUIDE TO OPERATION—INSTRUMENTS TAG/FUNCTIONAL CODES

FIRST LETTER SUCCEEDING LETTERS (3)

MEASURED OR INITIATING EADOUT OR PASSIVE

LETTER VARIABLE MODIFIER FUNCTION QUTPUT FUNCTIONS MODIFIER
A | ANALYSER ALARM
B |BURNER FLAME USER'S CHOICE (5) USER'S CHOICE (5) USER'S CHOICE (5)
C |CONDUCTMTY (ELECTRICAL) CONTROL
D gg:\sn:_g OR SPECIFIC DIFFERENTIAL
E |VOLTAGE (EMF) PRIMARY ELEMENT
F |FLOW RATE RATIO (FRACTION)
G |GAS GAUGE
H |HAND (MANUALLY INITIATED) HIGH
| |CURRENT (ELECTRICAL) INDICATE
J |POWER SCAN
K |TME OR TIME SCHDULE CONTROL STATION
L |LEVEL LIGHT INDICATION Low

M |MOISTURE OR HUMIDITY

N USER'S CHOICE (5) USER'S CHOICE (5) USER’S CHDICE (5) USER'S CHOICE (5)

O |USER'S CHOICE (5) OFFICE (RESTRICTION)

POINT
CONNECTION)

P |PRESSURE OR VACUUM

QUANTITY OR EVENT

INTEGRATE OR TOTALISE

RADIDACTMITY RECORD OR PRINT

SPEED OR FREQUENCY SAFETY SWITCH

TEMPERATURE TRANSMIT
U MULTIVARIABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION
v m‘l;?shl OR MECHANICAL VALVE, DAMPER
W | WEIGHT OR FORCE WELL

UNCLASSIFIED

UNCLASSIFIED (4)

UNCLASSIFIED (4)

UNCLASSIFIED (4)

UNCLASSIFIED (4)

USER'S CHOICE (5)

RELAY OR COMPUTER

POSITION

DRIVE, ALUATE OR
UNLCASSIFIED FINAL
CONTROL ELEMENT

1% ALL LETTERS SHALL BE UPPERCASE.

2) THE NUMBER OF FUNCTIONAL GROUPS SHALL BE KEPFT TO A MINIMUM AND NEVER EXCEED FOUR FOR ONE INSTRUMENT.

3) EACH LETTER DESIGMATES AN INSTRUMENT FUNCTION E.G. T FOR LEVEL TRANSMITTER (LT), V FOR LEVEL CONTROL VALVE
(Lv). SUCCEEDING LETTERS DESIGNATED ONE OR MORE READOUT OR PASSIVE FUNCTIONS OR OUTPUT FUNCTIONS.

4) X—UNCLASSIFIED IS INTENDED TO COVER UNLISTED MEANINGS THAT WILL BE USED ONLY ONCE OR TO A LIMITED EXTENT.

5) A USER'S CHOICE IS INTENDED TO COVER UNLISTED MEANINGS THAT WILL BE USED REPETITIVELY.

CHPTURE)

nationalgrid 1,



K31: Transport and Storage Piping and Instrumentation Diagrams WHITE

CARBON CAPTURE
& STORAGE PROJECT

Figure 5.3: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 3 - C001/15/28/99/GD000/0003

CHPTURE)

PIPING SYMBOLS FIRE PROTECTION
MAIN STREAM (LINE
THICKNESS 0.6mm) RAM TYPE VALVE (SPECIALITY [TEM) PIPING TIE=IN POINT
HOSE
SECONDARY / UTILITY STREAM REEL
(UINE THICKNESS 0.3mm) TEMPORARY IN—LINE
STRAINER ® FIRE HYDRANT
——++-+— (AR) FINNED PIPE/TUBE MECHANICAL INTERLOCKED VALVES
TRACED LINE — XX = TYPE OF TRACING INTERLOCK (MECHANICAL LINK) HOSE CONNECTION FIRE HYDRANT WITH MONITOR
=== (NOTE 2) (ON TOP OF HYDRANT)
s========= JACKETED LINE
INTAL FEED / PRODUCT FLEXIBLE HOSE FIXED MANUAL/OSCILLATING
—-————-—  PACKAGE UNIT BOUNDARY MONITOR
EXPANSION JOINT
—— —— ——  BATTERY LIMIT DELUGE VALVE
|:> CONTINUITY ARROW HOUSE
—|———{ PIPING SPECIFICATION BREAK INLINE MIXER
—_— FLANGE CONNECTION FOAM SYSTEM
XXX VXXX [
g% — BLIND FLANGE
-— EXHAUST HEAD
——DSG——  BALL CAVITY VENTING DIRECTION . PIPE CAP (THREADED)
AUTO DRAIN VALVE
—D PIPE CAP (WELDED)
——{><}—— GATE VALVE / THROUGH CONDUIT VALVE
_ REDUCER — GENERAL
- rep—— OPEN SPRAY NOZZLE
GLOBE VALVE (OPEN) STRAINER (COMPRESSOR A
- —— RBIN INJECTION QUILL
/ TURBINE)
A CLOSED SPRAY NOZZLE
——»O¢——  GLOBE VALVE (CLOSED)
— I T-TYPE STRAINER (FLANGED) TRAP — BASIC SYMBOL
—DRG——  BALL VALVE (OPEN)
— — Y-TYPE STRAINER (FLANGED) SPECIAL PIPING ITEM
4
— p¢—— BALL VALVE (CLOSED)
—T T-TYPE STRAINER (WELDED) SEQUENCE NUMBER
I UNIT/AREA NUMBER (NOT SHOWN
— | o—— BUTTERFLY VALVE ON P&ID OR UTILITY P&ID)
Y-TYPE STRAINER (WELDED)
;/ SAMPLE CONNECTION
——\\——  CHECK VALVE RS
——— REMOVABLE SPOOL
N STOP CHECK VALVE (BOILER CORROSION COUPON
NON—RETURN VALVE) T SPACER
_Q__ DIAPHRAGM VALVE T CORROSION PROBE
—fl— SPADE
— ki pLuc vave ? SAND MONITOR
—_— SPECTACLE BLIND — OPEN
—pY——  NEEDLE VALVE T FLAME ARRESTOR
— SPECTACLE BLIND — CLOSED
— th SPRING LOADED QUICK CLOSING VALVE
—_— MINIMUM DISTANCE GRADE
MIN
————  supe vanve
SLOPE INDICATION (NOTE 1)
Y OPEN SERVICE DRAIN
DBE) INTEGRAL DOUBLE BLOCK AND BLEED VALVE XX XX = SERVICE
SYMBOL VORTEX BREAKER
CLOSED SERVICE DRAIN
—Ddl VALVE WITH BLIND OR PLUG — GENERAL X XX = SERVICE INSULATION ON EQUIPMENT
SYMBOL (NOTE 2)
THREE WAY VALVE (SELECT "I" OR "L" PORT)
GOOSENECK VENT PIPE BARRED TEE
ANGLE VALVE — FLOW TO OPEN N ISOLATING JOINT
SILENCER
—t— ANCHOR FLANGE
ANGLE VALVE — FLOW TO CLOSE BIRD SCREEN
SUPPLIER ; CONTRACTOR
JER ) COM
SCOPE BREAK BUND
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K31: Transport and Storage Piping and Instrumentation Diagrams WHITE

CARBON CAPTURE
& STORAGE PROJECT

Figure 5.4: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 4 - C001/15/28/99/GD000/0004

_INSTRUMENT SYMBOLS [DENTIFICATION AND REPRESENTATION
O ADDITIONAL INFORMATION SPECIALTIES MISCELLANEOUS

FIELD MOUNTED INSTRUMENT @ DIAPHRAGM SEALS
PIPE CONNECTED

_ﬂ]— FLUSH MOUNTED

PRESSURE REGULATOR WITH ° e DUPLEX THERMOCOUPLE

EXTERNAL PRESSURE TAP IN ONE WELL

i

DIAPHRAGM OPERATED CONTROL VALVE
POWER FAILURE PCSITION — FAIL OPEN

3

@ INSTRUMENT and/or FUNCTION MOUNTED TEMPERATURE REGULATOR

ON PACKAGE CONTROL SYSTEM
DIAPHRAGM CPERATED CONTROL VALVE
POWER FAILURE POSITION — FAIL CLOSED

/\ SCADA

DIAPHRAGM OPERATED CONTROL VALVE
POWER FAILURE POSITION FAIL LAST

P%D@

P

-
P

INTERLOCK/ EMERGENCY SHUTDOWN
SYSTEM (ESD) P&ID SYMBOL
DIAPHRAGM OPERATED CONTROL VALVE
POWER FAILURE POSITION FAIL LAST

@ PCS SEQUENCE/LOGIC FLO TENDENCY TO OPEN

DIAPHRAGM OPERATED CONTROL VALVE
POWER FAILURE POSITION FAIL LAST
FLC TENDENCY TO CLOSE

PRESSURE REDUCING REGULATOR
SELF—CONTAINED

(&)
%

SKIN TYPE TEMPERATURE ELEMENT

j

SUB — FUNCTIONS

* SYMBOL FOR SUB—FUNCTIONS:

D — DEVIATION
Y
HH = HIGH—HIGH

BACK PRESSURE REGULATOR
SELF—CONTAINED

XD

SOLENOID OPERATED THREEWAY PILOT VALVE

. *
SIZE : SOLENOID VALVE
DIAPHRAGM OPERATED CONTROL VALVE SET AT: barg ( )

WITH MECHANICAL LIMIT STOP (SOLENOID VALVES ARE ENERGISED UNDER

/~  NORMAL CONDITIONS)

F

. S R MOTOR OPERATED VALVE @ e
@ W = Low-Li PRESSURE RELIEF VALVE ARROW SHOWS THE DE—ENERGISED POSITION
. L -~ Low PISTON OPERATED VALVE A
% 0 — OPEN (PNEUMATIC, HYDRAULIC, ETC) PULSATION DAMPER
SIZE :
* — CLOSED :
¢ IN—LINE FLOW INSTRUMENTS SET AT:  mibarg
MATHEMATICAL FUNCTIONS
VACUUM RELIEF VALVE —® MANUAL RESET
%  SYMBOL FOR MATH FUNCTION: |{ | w— | .
|
P P
[%] SUM
Y ' - A — INSTRUMENT AIR SUPPLY
DIFFERENCE :
N [2] P&ID SYMBOL EXPANDED FORM SET AT:  mbarg F
MULTIPLY FLOW INSTRUMENT — GENERAL (ORIFICE PLATE) —tt
#150 PRESSURE & VACUUM SAFETY RELIEF VALVE
DIVIDE X3 (CONSERVATION VENT) H/S HYDRAULIC SUPPLY
A ¢~ (HYDRAULIC RETURN TO COLLECTING SYSTEM)
HIGH SELECT
VARIABLE AREA METER
LOW SELECT Dﬁ EJECTOR
BIAS —{=—1—— VENTURI FLOW TUBE INDICATE_NUMBER OF TAPFINGS
PILOT OPERATED SAFETY RELIEF VALVE
AVERAGE —=—— FLow NozzLE (PRESSURE TAP CONNECTED TO VALVE BODY
OR PIPELINE / VESSEL AS REQUIRED)
HIGH LIMIT —|"—— TARGET TYPE SENSOR SiZE :
SET AT: barg
LOW LIMIT —{3—— AVERAGING PITOT TUBE
X PROPORTIONAL TURBINE / PROPELLER METER @ ZaN PRESSURE RELIEF RUPTURE DISC
—pd—— POSITIVE DISPLACEMENT
TYPICAL UTILITY HOSE STATION FLOW TOTALIZING INDICATOR
—[>—— VORTEX SENSOR
W AV VACUUM RELIEF RUPTURE DISC
A AP NI
ULTRASONIC FLOW METER
" " » —Jc}—— corioLIS FLOW METER
! 1 L e CONTROL VALVE TYPE
—[M}—— MAGNETIC FLOW METER
== FLOW STRAIGHTENING VALVE
VANES

INSTRUMENT LINE DESIGNATIONS

INSTRUMENT SUPPLY OR CONNECTION
et
TO PROCESS (LINE THICKNESS 0.05mm) HYDRAULIC LINE

ANGLE VALVE

MANUAL OPERATOR

SIGNAL LINE (BASIC LINE TYPE) (USE ——0—0o—0——COMMUNICATIONS LINK
~———-+———- ARROW TO INDICATE DIRECTION OF
INFORMATION FLOW) ~  —————————-— HARD WIRED ELECTRICAL LINK

HC HC HC ' ORIFICE PLATE —%— THREE WAY VALVE
1 1" r ——EI —— Prmot TuBE

CONTROL VALVE WITH HANDWHEEL
—%—¥—%—% CAPILLARY TUBE

—#—#—#— PNEUMATIC LINE

CAPTURE _ )
2D nationalgrid 14




K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.5: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 5 - C001/15/28/99/GD000/0005

EQUIPMENT SYMBOLS

0

CENTRIFUGAL PUMP

1@

CENTRIFUGAL PUMP (PFD)

-

SCREW COMPRESSOR

SCREW COMPRESSOR (PFD)

)

IH al

o

CANNED PUMP

.

T

H

POSITIVE DISPLACEMENT PUMP

@u’

CENTRIFUGAL COMPRESSOR

I
FLARE STACK & FLARE TIP

CHPTUF_\’E)

H I

HYDROCYCLONE

N

PACKED BED

IH HI

TOP ENTRY FILTER

?

1+

=

SHELL & TUBE EXCHANGER

= =
)

AR COOLED EXCHANGER

AIR COOLED EXCHANGER (PFD)

0 < )

ELECTRIC HEATER

A

ELECTRIC HEATER (PFD)

PLATE & FRAME EXCHANGER

HEAT EXCHANGER WITH CONTROL VALVE (PFD)

HEAT EXCHANGER (PFD)

STORAGE TANK (FIXED ROOF — CONICAL)

STORAGE TANK (FIXED ROOF — CONICAL)

MESH PAD
TYPE DEMISTER

WIINIIIN VANE PACK
—\ INLET DEFLECTOR

HALF PIPE INLET
N DEVICE

PACKING

INSULATION ]| MANWAYS

VORTEX
BREAKER

VERTICAL SEPARATOR

ml
ul

COMBINED FILTER SEPARATOR UNIT

DEMISTER OUTLET
T INTERNAL

lcze)

———————mm e — INTERNAL

<< HEATING
e e ELEMENT

HORIZONTAL SEPARATOR

PIG LAUNCHER/RECEIVER

DRIVERS

©) DIESEL ENGINE (@) GAS TURBINE

ELECTRIC MOTOR ® PNEUMATIC DRIVER

®

@ VARIABLE SPEED
DRIVE

WHITE

CARBON CAPTURE
& STORAGE PROJECT
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.6: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Legend Sheet 6 - C001/15/28/99/GD000/0006

TYPICAL: 1

EXTENDED FORM

[xx
EZLC
XXX

XX
EZIO L
XXX

TYPICAL: 2

EXTENDED FORM

C 7% C
G?t) HZLO
XXX XXX/

TYPICAL: 3

EXTENDED FORM

X SA/S

P
FO/FC/FL

WHITE

CARBON CAPTURE
& STORAGE PROJECT

TYPICAL: 4

EXTENDED FORM

MOTOR LOAD
(IF REQUIRED)
ﬂﬁx /§x AVAILABLE
—O0——0——0—
XXXX XXXX FAULT
@RUNNING ﬁé START
@w OO
STOPPED STOP

START
I
ESD STOP

(IF REQUIRED)

TYPICAL: 1

SHORT FORM

TYPICAL: 2

SHORT FORM

IYPICAL: 3

SHORT FORM

FO/FC/FL

TYPICAL: 4
SHORT FORM
START
XX STOP
TYP. 4

SCADA AND ESD INITIATED AIR OPERATED SHUTDOWN VALVE

WITH STATUS: SINGLE ACTING/SPRING RETURN

AND LOCAL AND REMOTE PARTIAL STROKE TEST FACILITY

SCADA AND ESD INITIATED ELECTRO—HYDRAULICALLY OPERATED
ISOLATION VALVE WITH LOCAL SHUTDOWN LOGIC

SCADA INITIATED AIR OPERATED HAND CONTROLLED ON/OFF VALVE
WITH STATUS: SINGLE ACTING/SPRING RETURN

MOTOR CONTROL (GENERAL)

TYPICAL: 5
EXTENDED FORM

NOTE: LOCAL HS AND POSITION
SWITCHES ARE INTERNAL
TO MOTOR ACTUATOR

XX X%
N

LXxx CLOSED %XX

—= T
| [
| |
@ % OPEN
CLOSED

TYPICAL: 6
EXTENDED FORM

TYPICAL: 7

EXTENDED FORM

CLOSED

CLOSED

TYPICAL: 8
EXTENDED FORM

XX\ H
&

START Iy
N <100
MOTOR LOAD
(IF REQUIRED)
&
R

RUNNING

&
KRRXE

STOPPED

(o) Xx\\ HH
s = VA
XXXX, XXXX

(IF REQUIRED)

START
STOP

TYPICAL: 9

EXTENDED FORM

FROM TIC—XXXX
(IF REQUIRED)

AVAILABLE

FAULT

TYPICAL: 5
SHORT FORM

TYPICAL: 6 7 TYPICAL: 7
S

SHORT FORM HH SHORT FORM

=

N
FO/FC/FL

TYPICAL: 8

SHORT FORM

FROM TIC—XXXX
(IF REQUIRED)

FO/FC/FL

TYPICAL: 9

SHORT FORM

[T START
HS

XXXX

STOP

FO/FC/FL

SCADA & ESD INITIATED AIR OPERATED ON/OFF VALVE

SCADA INITIATED MOTOR OPERATED VALVE WITH STATUS

CHPTUF_\’E)

SCADA SEQUENCE INITIATED AIR OPERATED ON/OFF VALVE
WITH STATUS ; SINGLE ACTING/SPRING RETURN

WITH STATUS: SINGLE ACTING/SPRING RETURN

MOTOR CONTROL FOR AIR EXCHANGER FANS

LOCALLY CONTROLLED MOTOR OPERATED
VALVE WITH LOCAL POSITION INDICATION

nationalgrid
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.7: White Rose CCS Project FEED Piping and Instrumentation Diagram Drax Installation PIG Launcher - C001/15/28/99/GD100/0001

300-PD—-34—-001—9AZ0—N-D100

03-VE35001-D100

DRAX PIG LAUNCHER

SIZE 1D x L (MAJOR/MINOR BARREL)

0.4%4.3m/0.3x1.5m

DESIGN PRESSURE 148.5barg

DESIGN TEMPERATURE —48/50°C

MATERIAL LTCS

EQUIPMENT TRIM VT—35—042—9BZ0—-N-D100

300—-PD—34—004—98B0—-N—-D100

cPL
OXY FUEL NGCL 9AZ0 980
POWER ONSHORE PDBO10—1, B31.3
PLANT | PIPELINE G Ue
LMBO | 8AZ0 Aol
FEED CO, FROM
DRAX OXY FUEL 72 % AG
POWER PLANT UG
250x300 -
7 o ]
DN250—CL-LMBO rosoio-1} 1%
B31.3 -
[=] 980
=
(=] o
; 1
o
N
o 150—-PD—34-002
4 —9B0—N—D100
g THERMAL
< SIZE: 20x25DN
!'I'l SET AT: 148.5barg UG
o o AG
i bS8l 5 25x150
o 058 %150 150-pG—42-074-15C0-N-D150
n Il Ly
e 2
v 9820 D
RLo THERMAL
SIZE: 20x25DN

&

CHPTURE)

| Do

25-PG-42-003-15C0—-N-D100

SET AT: 148.5barg

35
PRV
I

A

1
1560
B31.3 Zl;
9870
PDBO10—1

= 50-PD-35-002-9B0—-N-D100

=0

HEReL_yue
i > AG

100—PD—35—-001-8B0—-N-D100

1
X
q
-

B31.3

PD8010—

9B0
QAZ!; t

(=]
(=]
o
|
=
|
o
gu
@
o
7
-y
7
[=]
T
[=]
(=]
L)
980
B31.3
PDAO10-1
9A70

DECt

&) ~N-D100
1@50

50—-PD—-34-008—-9BC

= pag

150—FD—34—-007—9AZ0—N-D100

ray
G,

e
PDBO10-1"B31.3
9AZ0 9BO

CO; TO CAMBLESFORTH
MULTIJUNCTION

% 50x20
U
-—
W bEg|ID
pA 20
NC
50-PG—42-002—-1C0-N—-D100
1c0 olw
(=]
980 =4 |
X 38 -
z 8 50-PD-35-007-89B0-N-D100 Pl
[=} I DDL'JJJ
(=] o /
b= N E: BALANCE LINE I N
| I ' &
T © .
2 S I
o @
| I &
[=] 8 Q04
735N Hh i
505 3 5
e 8=
& &R 7EY
o [ & B
7 0 ? NOOZA, AG
pooR(” % _ 1 bos| | | 50-PD-35-003- €
PN A ko 1l - - ' 980-N-D100 ——__|
831.3 [|85 |0 €] [¥so 1ESE||Fso 980 @
PDE010-1 50 I| L L—L I T I T T B _le3ts 50}
8820 NZ N5 NB N11 Ng N4 N3~ Ll T Fppaoto-1| AG UG ﬁ
N10 9BZ0 FB 8
03—-VE35001-D100 , 1 = e
N1H¢ = 2
N7
T

9820

PD8010—1 X
B31.3
980

15C0 | 9BO

e

80x25
80-PD—35—-005—15C0—N-D100
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Figure 5.8: White Rose CCS Project FEED Piping and Instrumentation Diagram Camblesforth Multijunction PIG Receiver - C001/15/28/99/GD110/0001

25-PG—42—006—15C0—N-D110
03—-VE35002—D110 |cAMBLESFORTH PIG RECEVER 9BZ0D 15C0
PDBO10—1, B31.3
SIZE ID x L (MAJOR/MINOR BARREL) |0.4x4.3m/0.3x4.3m TRl !
DESIGN PRESSURE 148.5barg SIZE: 20x25DN | PRY 0
ET AT: 148.5b
DESIGN TEMPERATURE —46/50°C s ard %
MATERIAL LTCS T i
EQUIPMENT TRIM VT—35-043-9BZ0—N—D110 S0x20 L) =
— —ibeg] |
3 20
003 ?
g i BALANGCE LINE el o ‘ﬁ
POI - -
sl =
Rk e 2l Il % 50-PG—-42-005—1C0-N-D110
| = =
N2 ! 7 & ! 1C0
; ) &) 1| BlE 8
o
34 l \GEV a cla 5 D!l
PT Tl =|9 5
o7 - 2|2 %
50—PD—35-036—9B0—N-D110 7N 5 .,n', o8
X1 LT I -
50—PD—34—011-9B0—N—HUD1 s 003 8 $ ?
| 2 o
35 A ol o
=R .. gel ® 980
I, Bl ‘ B31.3
b KI % %50 PDB010—1
$BZ0

[ |%s0 |Xso
50 T T T
FROM DRAX 300—PD-34—010-9AZ0—N-HUO1
INSTALLATION

|
. 9B0 T
1 . PD8016-11 50/ ( UG, AG @ BI1.3 J@ N3 N4 RITN8 N5 Ng N2
\ 8Azo T - T PDBD;gE& NTD MW1 NOTE 6
[ coot/15/28/98/c0100/ 001 7 I 0 JHN1 D3—-VE35002—-D110
% v Rt :
A\ i

o [:7]
2 NcT sol4-= P T 11 PDEO010—1
d 7 o |¥ | Poaoto-— - H B31.3
0], =| 9az0 9Bz0 B31.3 % o0
| o 980
34 E ﬁ i
S i ESQN { : : DOOR
rmm 35
e S (%2 opeN A Lo
| 50-PD-34—014 4 o e
L —9BO—N-D110 " sol 8oxso
, 0|50 it s I 80—PD—35-037-9B80-N-D110
9B0 9AZO 980 & /| o
B31.3 , FDB010-1 831.3 g 80—PD—35-009—15C0—-N—D110 N°T2°
PDE010—1 ey b e
AG QA0 15C01980 o
uG J_
— —

150-PD—-34-013-9AZ0-N-D110

3a)H
Bi1

50—PD—35-013-15C0-N-D110  —=
D

ch 50 ig

° o

9AZ0

1] PDBO10-1
B31.3
980

i bed—y

150—PD—34-015-980-N-D110 RS
{——Deg

— I
L3 D&
m us
McT sol-= :g S_
D

100—PD-35-014-9B0-N-D110 Yy

TO CAMBLESFORTH
PIG LAUNCHER

300-PD-34-016-9B0-N-D110
£001,/15/28/99/6D110/0002 >

CAPTURE : :
: ) nationalgrid




K31: Transport and Storage Piping and Instrumentation Diagrams WHITE

CARBON CAPTURE
& STORAGE PROJECT

Figure 5.9: White Rose CCS Project FEED Piping and Instrumentation Diagram Camblesforth Multijunction PIG Launcher - C001/15/28/99/GD110/0002
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Figure 5.10: White Rose CCS Project FEED Piping and Instrumentation Diagram Tollingham Block Valve Station - C001/15/28/99/GD120/0001
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Figure 5.11: White Rose CCS Project FEED Piping and Instrumentation Diagram Dalton Block Valve Station - C001/15/28/99/GD130/0001
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Figure 5.12: White Rose CCS Project FEED Piping and Instrumentation Diagram Skerne Block Valve Station - C001/15/28/99/GD140/0001
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Figure 5.13: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station PIG Receiver - C001/15/28/99/GD150/0001
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Figure 5.14: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO; Fine Filters (Year 1) - C001/15/28/99/GD150/0002
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Figure 5.15: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO; Fine Filters (Year 5 and 10) - C001/15/28/99/GD150/0003
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Figure 5.16: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Booster Pumps (Year 1) - C001/15/28/99/GD150/0004
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Figure 5.17: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Booster Pumps (Year 5) - C001/15/28/99/GD150/0005
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.18: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Booster Pumps Recycle Cooler - C001/15/28/99/GD150/0006
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.19: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station Metering and PIG Launcher - C001/15/28/99/GD150/0007
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.20: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Vent System - C001/15/28/99/GD150/0008
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.21: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station Potable Water - C001/15/28/99/GD150/0009
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.22: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station Instrument and Plant Air System - C001/15/28/99/GD150/0010
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K31: Transport and Storage Piping and Instrumentation Diagrams WHITE
2

Figure 5.23: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station Future CO; Booster Pumps (Year 10) - C001/15/28/99/GD150/0012
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K31: Transport and Storage Piping and Instrumentation Diagrams WHITE
2

Figure 5.24: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Booster Pumps (Year 1/5) - C001/15/28/99/GD150/0013
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.25: White Rose CCS Project FEED Piping and Instrumentation Diagram Barmston Pumping Station CO, Vent System - C001/15/28/99/GD150/0014
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.26: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 1 - C001/15/28/99/GD200/0001
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PRODUCT SERVICE IDENTIFICATION

MISCELLANEOUS ABBREVIATIONS (CONT’D)

SYSTEM CODES (CONT'D)

PIPING SPECIFICATION (CONT'D)

AC AR — COMPRESSED
Al AR — INSTRUMENT
AP AR — PLANT
AU AR — UTIUTY

BB  BULK — BARITES (BaS04)

BC  BULK — CEMENT

BM  BULK — OIL BASED MUD

CA/CL CHEMICAL INJECTION (AS APPLICABLE)

CB  CHEMICAL INJECTION — BIOCIDE

CO  CHEMICAL INJECTION — OXYGEN SCAVENGER

CE  CHEMICAL INJECTION — SCALE INHIBITOR

CG  CHEMICAL INJECTION — MEG

CH  CHEMICAL INJECTION — HYPOCHLCRITE

cl CHEMICAL INJECTION — CORROSION INHIBITOR

CM  CHEMICAL INJECTION — METHANOL

CP  PROCESS CONDENSATE

DA DRAIN — CHEMICAL ACIDS, ALKALI ETC

DB DRAIN — BLOWDOWN LIQUID

DC  DRAIN — CLOSED

DM  DRAIN — MUD

DO  DRAIN — OPEN (HAZARDOUS AND
NON—HAZARDOUS)

DS  DRAIN — SEWAGE

DT  DRAN — TOXIC

FA AVIATION FUEL

FB  BLOWDOWN GAS

FD  DIESEL FUEL

FH  HIGH PRESSURE FLARE

FK  KILL FLUID

FL LOW PRESSURE FLARE

FM  HEATING MEDIUM

FP  DRY POWER FIRE SYSTEM

GF  FUEL GAS

Gl INERT GAS

GL  GLYcoL

HA  HALON GAS

HC  HYDROCARBON LIQUID

HG  HYDROCARBON GAS

OH  HYDRAULIC OIL (HP & LP)

OL  LUBRICATION OIL

0S  SEAL OIL

PD  PROCESS FLUID — CO, DENSE PHASE

PG  PROCESS FLUID — CO, GAS PHASE

PH  HIGH PRESSURE WELLHEAD PRODUCTION

PL  LOW PRESSURE WELLHEAD PRODUCTION

PP PROCESS FLUID

PT TEST WELLHEAD PRODUCTION & WELL FLUIDS

RF  FREON REFRIGERANT

RP  PROPANE REFRIGERANT

ST STEAM (HP & LP)

VA ATMOSPHERIC VENT/FLARE

VC  COLD VENT/FLARE

VH  HIGH PRESSURE FLARE

VL LOW PRESSURE FLARE

VT VESSEL TRIM

WC  COOLING MEDIUM

WD  FRESH WATER

WF  FIRE WATER

WH  HOT WATER

wi INJECTION WATER

WO  PRODUCED WATER

WP POTABLE WATER

WS SEA WATER

WW  WASTE WATER

ILO INTERLOCK OPEN

ISBL  INSIDE BATTERY LIMITS

IRCD  INJECTION RATE CONTROL DEVICE
LAT LOWEST ASTRONOMICAL TIDE

LC LOCKED CLOSE

Lcv LEAKAGE CLASS V

Lo LOCKED OPEN

LP LOW PRESSURE

MAX  MAXIMUM
MIN MINIMUM
MW MANWAY

NB NOMINAL BORE
NC NORMALLY CLOSED
NI NON INSULATED
NNF NORMALLY NO FLOW
NO NORMALLY OPEN
OPP  OXY FUEL POWER PLANT
OSBL OUTSIDE BATTERY LIMITS
PCS  PROCESS CONTROL SYSTEM
PPF PERMANENT PRODUCTION FACILITY
PST PARTIAL STROKE TEST
RO RESTRICITION ORIFICE
RS REMOVABLE SPOOL
SC SAMPLE CONNECTION
SCADA SUPERVISORY CONTROL AND DATA AQUISTION SYSTEM
SPI SPECIAL PIPING ITEM
L TANGENT LINE
TS TEMPORARY STRAINER
TSO  TIGHT SHUTOFF
T/T TANGENT TO TANGENT
™ THERMOWELL
TYP TYPICAL
uc UTILITY CONNECTION
UG UNDERGROUND
us UTILITY STATION
VENT

74 MATERIALS HANDLING/IJFTING EQUIPMENT
75 WORKSHOPS AND STORES

76 PRODUCT STORAGE

77 HEATING & VENTILATION (HVAC)

78 DIVING

79 MISC. SAFEY INC. EYEBATHS & FIRE EXTINGUISHERS ETC
80 POWER GENERATION

81 MAIN POWER DISTRIBUTION

82 SMALL POWER DISTRIBUTION < 120V

83 TRACE HEATING

84 EMERGENCY/ESSENTIAL POWER INC. BATTERIES AND UPS
85 LIGHTING & SMALL POWER

86 EARTHING

87 TELECOMMUNICATIONS

88 INSTRUMENTATION & CONTROL

89 FIRE AND GAS DETECTION

90 NAVIGATIONAL AIDS

91 DECKS

92 FLARE BOOMS, BRIDGES

93 CATHODIC PROTECTION

TTMMOOm>

CARBON STEEL

LOW TEMPERATURE CARBON STEEL
STAINLESS STEEL

DUPLEX STEEL

SUPER DUPLEX STEEL

ALLOY 825

GRP

APPEND MATERIAL LETTER WITH 'Z' FOR PD8010 CODE.

CORROSION ALLOWANCE
0 Omm

1 1.5mm

2 3mm

3 6mm

4 9mm

LINE IDENTIFICATION

MM—AA—NN—XXX—NAN(A)—A—SSSS<—SITE NUMBER

MISCELLANEOUS ABBREVIATIONS

ABOVEGROUND
A/ S AR SUPPLY
ASL ATMOSPHERE AT SAFE LOCATION
ASP  ANTI-SURGE PARAMETER
ATM  ATMOSPHERE
BL BATTERY LIMIT
cc CORROSION COUPON
(o) COLD SIDE
CSC  CAR SEAL CLOSED
CSO  CAR SEAL OPEN
D DRAIN
EL ELEVATION
ESD  EMERGENCY SHUTDOWN
FB FULL BORE
FC FAIL CLOSED
FL FAIL LAST
FO FAIL OPEN
GO GEAR OPERATED
GRP  GLASS REINFORCED PLASTIC
HAT HIGHEST ASTRONOMICAL TIDE
HART  HIGHWAY ADDRESSABLE REMOTE TRANSDUCER
PROTOCOL
HC HOSE CONNECTION
HH HANDHOLE
HP HIGH PRESSURE
HS HOT SIDE
H/R  HYDRAULIC RETURN
H/S  HYDRAULIC SUPPLY
H2S  HYDROGEN SULPHIDE
ICSS  INTERGATED CONTROL & SHUTDOWN SYSTEM
IGV INLET GUIDE VANES
ILc INTERLOCK CLOSED

SYSTEM CODES
00 GENERAL

01 DRILLING SYSTEMS

02 DRILLING PROCESS

03 DRILLING EQUIPMENT

04 DRILLING POWER

10 WELLHEAD

11 FLOWLINES

12 MUD BURNERS

13 WELL RISERS

14 WELLHEAD CONTROL

15 GAS INJECTION

16 WATER INJECTION

17 THIRD PARTY ARRIVAL

18 RECEPTION FACILITY GAS LIFT
20 SEPARATION

21 GAS DEHYDRATION

22 GAS METERING

23 GAS EXPORT

24 FLASH GAS COMPRESSION
25 PRODUCTION TEST

26 GENERAL

27 OIL/CRUDE EXPORT

28 CRUDE STABILISATION

29 CRUDE PUMPING

30 CO, ANALYSIS

31 CO, METERING

32 CO, FILTRATION

33 CO, PUMPING

34 CO, TRANSPORT

35 PIGGING

40 CHEMICAL INJECTION

41 FLARE SYSTEM (HP & LP)
42 VENT SYSTEM

43 PRODUCED WATER TREATMENT
44 FUEL GAS

45 SEAWATER

46 FRESHWATER

47 POTABLE WATER

48 DRAINS (OPEN & CLOSED)
49 LIQUID FUEL SYSTEM

50 AVIATION FUEL

51 DIESEL FUEL

52 COMPRESSED AIR

53 INSTRUMENT AR

54 UTILITY AR

55 COOLING MEDIUM

56 HEATING MEDIUM

57 STEAM (HP, LP & MP)
58 BULKING LOAD PURGE

59 SEWAGE/RUBBISH

60 REFRIGERATION TREATMENT
61 INERT GAS

62 HYDRAULIC POWER

63 LUBE OIL

64 GLYCOL

70 FIRE WATER

71  AFFF (FOAM)

72 HALON/CO2

73 ACCOMMODATION BUILDINGS

94 JACK-UPS
95 MOORING INSULATION CLASS
96 PILING IDENTIFICATION FOR PD8010 DESIGN CODE
CORROSION ALLOWANCE
TRACING & INSULATION IDENTIFICATION PIPING MATERIAL CLASSIFICATION (MATERIAL)
INSULATION PIPING MATERIAL CLASSIFICATION (PRESSURE RATING)
A ACOUSTIC PROTECTION SEQUENCE NUMBER
C  FROST PROTECTION SYSTEM CODE
F  FIRE PROTECTION PRODUCT SERVICE
H  HEAT CONSERVATION
N  NO INSULATION PIFE SZE (moy)
P PERSONNEL PROTECTION
; E%E%TRICAL it oo 8 DISCIPLINE IDENTIFIER
LD CONSERVATION
DISCIPLINE IDENTIFIER
EQUIPMENT IDENTIFICATION GENERAL PROJECT MANAGEMENT 01
DS—A(AA)NNXXX—Y—SSSS ~—SITE NUMBER COMMERCIAL PROJECT MANAGEMENT & PROCUREMENT 02
I L surFix FOR MULTIPLE UNITS mgg:m:gﬁ = :BATL'%NG gi
SEQUENCE NUMBER PIPEWORK/PIPING 05
SYSTEM CODE PIPELINES 06
EQUIPMENT TAG IDENTIFIER HV_ELECTRICAL 07
DISCIPLINE IDENTIFIER LV_ELECTRICAL 08
CATHODIC PROTECTION (CP) 09
EQUIPMENT BLOCKS FOR P&ID CONTROL & INSTRUMENTATION 10
CIVIL 11
eq|15—PU33001—-A/B—D150]| co, PumMPs STRUCTUAL 12
=5 P 555 SOFTWARE_(ONSHORE ONLY—OFFSHORE INCLUDED IN C&l) 13
HEALTH & SAFETY, INCLUDING PROCESS SAFETY 14
BBB DESCRIPTION OF PHYSICAL PROPERTY PROCESS
CCC PHYSICAL DATA 15
DDD UNITS MATERIALS 16
I ARCHITECTURAL (ONSHORE_ONLY) 17
Rk gls OFFSHORE_SURVEY (OFFSHORE ONLY) 18
Eg ~222F BlE ONSHORE_SURVEY (ONSHORE_ONLY) 19
VEE EIEalGl2] Ll =l REMOTE_CONTROL CENTRE 20
Eig EQUIPMENT TYPE < <|E|Z E[= g al& BUILDING SERVICES (ONSHORE ONLY) 21
G3E zlolz|FElEP|2E ENVIRONMENTAL 22
wy L[B131EE (33 HVAC 23
- |2 (a e gl TESTING, DRYING & COMMISSIONING 24
|8 SUBSEA FACILITIES (OFFSHORE ONLY) 25
KB_| COMPRESSOR X=X [ X[ x[=[X[X WELLS DESIGN/DRILLING (OFFSHORE ONLY) 26
GT_|GAS TURBINE x[=[x[x[=]= X SUBSURFACE (OFFSHORE_ONLY) 27
EX_|EXCHANGER —[=2R[=2[x[=]x MISCELLANEOUS 99
GE_| GENERATOR XI==I=I=1=1=]=x
PU_|PUMP X[ (X[ X[ X[=[ x| SITE _NUMBER
AA_| PACKAGE UNIT X|=1=]=|=1=-]=1=1x
FIL | STRAINERS/FILTERS XX [X[X|=|X|=]=]X SITE NAME SITE NUMBER
TA_| TANK/STORAGE XXX [=[X|=]=]% MULTIPLE /NON—SPECIFIC D000
VE_| VESSEL/SEPARATOR/PIG TRAP | |X|X|X|=|X|=]=|X DRAX_AGI D100
ME_|METERING EQUIPMENT X=X [X][=|X[=]=]= CAMBLESFORTH _MJ D110
CAl_| CAISSON XFI= === =X TOLLINGHAM BV D120
VS_| VENT STACK —IxXIXIX[=[X[==]= DALTON BV D130
1) TABULATION OF THE PHYSICAL PROPERTIES TO SHOW SKERNE BV D140
BY EQUIPMENT TYP BARMSTON PUMPING STATION D150
2) SHOW PHYSICAL PROPERﬂES OF SHELL AND TUBE SIDE LANDFALL D160
IF APPLICABLE. OFFSHORE_PLATFORM_— TOPSIDE D200
3) INDlCATE) TRAY, IMPELLER MATERIAL ALSO (USE/FOR OFFSHORE PLATFORM — JACKET D210
DIVISION). =
4) INDICATE DIMENSIONS OF SUMP AND/OR DOME ALSO. 8@332: mows giig
gg s ONSHORE PIPELINE DRAX AGI —
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PIPING SPECIFICATION ONSHORE PIPELINE CAMBLESFORTH 002
PIPING MATERIAL CIASSIFICATION (PRESSURE RATING) MC_T0. BARMSTON PUMPING ISTATION
OFFSHORE PIPELINE BARMSTON
1 1504  ASME 15 1500# ASME HUO3
3 300§  ASME 25 2500§ ASME PUMPING STATION TO COAST (LANDFALL)
6 600#  ASME 50  5000# ASME OFFSHORE PIPELINE COAST TO PLATFORM HU21
9 900#  ASME 100  10000# ASME
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.27: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 2 - C001/15/28/99/GD200/0002
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TYPICAL INSTRUMENT TAG NUMBER FORMAT IAL_IDENTIFICATION
BDV  — SAFETY BLOWDOWN VALVE PPE  — PREFERRED PRESSURE END
ESDV  — EMERGENCY SHUTDOWN VALVE PSE - RUPTURE DISC
ESOV  — EMERGENCY SOLENCID OPERATED VALVE PRV  — PRESSURE SAFETY/RELIEF VALVE
[ _SME NUMBER H — HIGH PYSV  — PRESSURE/VACUUM SAFETY/RELIEF VALVE
NN SYSTEM CODE HH — HIGH-HIGH PW — VACUUM SAFETY VALVE
/Nm.—l' HRONC — HIGH RATE OF NEGATIVE CHANGE ALARM SDV — SAFETY SHUTDOWN VALVE
A Ye—————— IDENTIFICATION LETTER L — Low SOV — soL
e ENOID OPERATED VALVE
LL — LOw-Low SSOV  — SUBSURFACE SOLENOID OPERATED VALVE
surmx LMV — LOWER MASTER VALVE SSSV  — SUBSURFACE SAFETY VALVE
NDE  — NORMALLY DE-ENERGIZED UMV — UPPER MASTER VALVE
LOOP NUMBER PB — PUSH BUTTON wv — WING VALVE
IDENTIFICATION LETTERS PIPING AND INSTRUMENT TAG NUMBERS FOR TYPICAL 9.
PROJECT NUMBERING—GUIDE TO OPERATION—INSTRUMENTS TAG/FUNCTIONAL CODES
FIRST LETTER SUCCEEDING LETTERS (3) P&ID NO. SeT VALVE TAG NUMBER
MEASURED OR INITIATING READOUT OR PASSIVE NUMBER (zcg%g/;csg INLET LINE NUMBER OUTLET LINE NUMBER PonT | avge | Fiwee | meer [ mier
LETTER VARIABLE MODIFIER FUNCTION OUTPUT FUNCTIONS MODIFIER 200/..) (Barg) | PIPE SPEC | PIPE SPEC ISSkﬂlgN \B’kE\E,E
A |ANALYSER ALARM Ry Eh11—509— i 45— 707 1RO N 15820 15C0
11-PRV-005| 0007 | 50~PD~11-209-158Z0-N-D200 | 25—PG—42-293—15C0-N-D200| 200 |poeodd | 1360
B |BURNER FLAME USER'S CHOICE (5) |USER'S CHOICE (5) |USER'S CHOICE (5) ||11_pry—008| 0007 |50—-PD—11—-210—158Z0—N—D200 | 25—PG-42-294—15C0—N—D200| 200 PJB%%O_Z ;gfg
C  |CONDUCTVITY (ELECTRICAL) CONTROL 35-PRV-042| 0008 | 50-PD-35-219-15BZ0-N-D200 | 25-PG—42-295-15C0-N-D200| 200 | o820 | 15C0
b |DENSITY OR SPECIFIC DIFFERENTIAL
GRAVITY 32-PRV—031| 0009 50-PD-32-244—15B0—N—D200 |25-PG—42—296—15C0-N-D200| 200 | 15BO 15C0
E |VOLTAGE (EMF) PRIMARY ELEMENT 32-PRV-032| 0009 50—PD-32—245—15B0-N-D200 |25-PG—42-297—15C0—N—-D200| 200 1580 15€0
F |FLOW RATE RATIO (FRACTION) 32-PRV-033| 0009 | 50-PD-32-246—15B0—N—D200 |25-PG—42-298-15C0-N-D200| 200 | 15BQ 15¢0
G |GAS GAUGE 32-PRV-034| 0010 50—-PD-32—247—1580-N—D200 |25—-PG—42—299—15C0-N-D200| 200 1580 15C0 ‘
H  [HAND (MANUALLY INITIATED) HIGH 35-PRV-043| 0012 |50-PD-35-220-25BZ0—N—D200 | 25—PG—42—300-25C0-N-D200 | 281.5 PD"’B%‘%%O_Z 220
| |CURRENT (ELECTRICAL) INDICATE 33-PRV-077| 0029 | 50-PD-33-258-25B0-N-D200 |25-PG—42—301-25C0-N-D200|281.5 | 2580 250
J  |POWER SCAN 33-PRV-078| 0029 50—PD—33—259-25B0—N—-D200 | 25—-PG—42—302-25C0~N-D200| 281.5 | 25B0 25C0
K |TIME OR TIME SCHDULE CONTROL STATION
L |LeveL LIGHT INDICATION Low
M |MOISTURE OR HUMIDITY
N |USER'S CHOICE (5) USER’S CHOICE (5) |USER'S CHOICE (5) |USER'S CHOICE (5)
o |user's cHoicE (5) OFFICE (RESTRICTION)
POINT (TEST
P |PRESSURE OR VACUUM CONNECTION)
Q |QUANTITY OR EVENT INTEGRATE OR TOTALISE
R |RADIDACTVITY RECORD OR PRINT
S |SPEED OR FREQUENCY SAFETY SWITCH
T | TEMPERATURE TRANSMIT
U |[muLTvariABLE MULTIFUNCTION MULTIFUNCTION MULTIFUNCTION
VIBRATION OR MECHANICAL
V| ANAye VALVE, DAMPER
W |WEIGHT OR FORCE WELL
X |uNcLassiFiED UNCLASSIFIED (4) UNCLASSIFIED (4) UNCLASSIFIED (4)  |UNGLASSIFIED (4)
Y |USER'S CHOICE (5) RELAY OR COMPUTER
DRIVE, ALUATE OR
z |posmon UNLCASSIFIED FINAL
CONTROL ELEMENT
1) ALL LETTERS SHALL BE UPPERCASE.
2) THE NUMBER OF FUNCTIONAL GROUPS SHALL BE KEPT TO A MINIMUM AND NEVER EXCEED FOUR FOR ONE INSTRUMENT.
3) EACH LETTER DESIGNATES AN INSTRUMENT FUNCTION E.G. T FOR LEVEL TRANSMITTER (LT), V FOR LEVEL CONTROL VALVE
(LV). SUCCEEDING LETTERS DESIGNATED ONE OR MORE READOUT OR PASSIVE FUNCTIONS OR OUTPUT FUNCTIONS.
4) X—UNCLASSIFIED IS INTENDED TO COVER UNLISTED MEANINGS THAT WILL BE USED ONLY ONCE OR TO A LIMITED EXTENT.
5) A USER'S CHOICE IS INTENDED TO COVER UNLISTED MEANINGS THAT WILL BE USED REPETITIVELY.
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K31: Transport and Storage Piping and Instrumentation Diagrams WHITE
2

Figure 5.28: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 3 - C001/15/28/99/GD200/0003

PIPING SYMBOLS FIRE PROTECTION

CHPTURE)

GATE VALVE / THROUGH CONDUIT VALVE
GLOBE VALVE (OPEN)

GLOBE VALVE (CLOSED)

BALL VALVE (OPEN)

BALL VALVE (CLOSED)

BUTTERFLY VALVE

CHECK VALVE

STOP CHECK VALVE (BOILER
NON—RETURN VALVE)

DIAPHRAGM VALVE
PLUG VALVE
NEEDLE VALVE

SPRING LOADED QUICK CLOSING VALVE

STRAINER (COMPRESSOR

Ll / TURBINE)

—A— T-TYPE STRAINER (FLANGED)

— b Y-TYPE STRAINER (FLANGED)
4

—eT— T-TYPE STRAINER (WELDED)

_.—S._ Y—TYPE STRAINER (WELDED)
4

— REMOVABLE SPOOL

~r——~—1Tl— SPAGER

—lT}— SPADE

—l?l— SPECTACLE BLIND — OPEN

—|T|— SPECTACLE BLIND — CLOSED

—_—A— MINIMUM DISTANCE

TRAP — BASIC SYMBOL

SPECIAL PIPING ITEM

SEQUENCE NUMBER
UNIT/AREA NUMBER (NOT SHOWN
ON P&D OR UTILITY P&ID)

SAMPLE CONNECTION

CORROSION COUPON

CORROSION PROBE

SAND MONITOR

FLAME ARRESTOR

GRADE
SLOPE INDICATION

VORTEX BREAKER

SLIDE VALVE INSULATION ON EQUIPMENT
OPEN SERVICE DRAIN
INTEGRAL DOUBLE BLOCK AND BLEED VALVE w/xx XX = SERVICE BARRED TEE
SYMBOL
VALVE WITH BLIND CR PLUG - GENERAL CLOSED SERVICE DRAIN
*X XX = SERVICE SILENCER
wn SYMBOL
THREE WAY VALVE (SELECT "T” OR "L" PORT)
BIRD SCREEN
GOOSENECK VENT PIPE
ANGLE VALVE — FLOW TO OPEN BUND
_{— ISOLATING JOINT
DECK LEVEL
ANGLE VALVE — FLOW TO CLOSE SUPPLIER | CONTRACTOR
SCOPE BREAK
MACERATOR

@HH[@@*@ Je Ivga@e®®ﬁ$+%ﬂﬂ%§gl

MAIN STREAM (LINE AN PIPING TIE-IN POINT
THICKNESS 0.6mm) RAM TYPE VALVE (SPECIALITY TEM)
HOSE
SECONDARY / UTILITY STREAM REEL
(LINE THICKNESS 0.3mm) —A[J—  IN-UNE STRAMNER
MECHANICAL INTERLOCKED VALVES ® FIRE HYDRANT
—+++— (AR) FINNED PIFE/TUBE INTERLOCK (MECHANICAL LINK)
HOSI
,,,,,,,,,, TRACED LINE £ CONNECTION @' FIRE HYDRANT WITH MONITOR
(ON TOP OF HYDRANT)
s=sssoosoc JACKETED LINE INTIAL FEED / PRODUCT FLEXIBLE HOSE
‘ FIXED MANUAL/OSCILLATING
—f 34— INSULATED LINE — % = TYPE OF INSULATION MONITOR
EXPANSION JOINT
—-——-——-—  PACKAGE UNIT BOUNDARY [ > conmnuny arrow DELUGE VALVE
DVH HOUSE
INLINE MIXER
—— —— ——  BATTERY LIMIT
_ FLANGE CONNECTION
—{———+ PIPING SPECIFICATION BREAK FOAM SYSTEM
W :\? —| BLIND FLANGE EXHAUST HEAD
x| >
e AUTO DRAIN VALVE
— PIPE CAP (THREADED
——><I——  FLANGED VALVE (TYPICAL) g (r )
—0D PIPE CAP (WELDED)
WELDED VALVE (TYPICAL)
—— REDUCER — GENERAL HIECTION QO . OFEN SPRAY NOZZLE
-
BALL CAVITY VENTING DIRECTION
A CLOSED SPRAY NOZZLE

nationalgrid



K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.29: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 4 - C001/15/28/99/GD200/0004

CHPTURE)

INSTRUMENT SYMBOLS IDENTIFICATION AND REPRESENTATION

FIELD MOQUNTED INSTRUMENT

INSTRUMENT and/or FUNCTION MOUNTED
ON PACKAGE CONTROL SYSTEM

SCADA

INTERLOCK /EMERGENCY SHUTDOWN
SYSTEM (ESD)

PCS SEQUENCE/LGGIC

coDOO

ADDITIONAL INFORMATION

SPECIALTIES

MISCELLANEOUS

SUB — FUNCTIONS

% SYMBOL FOR SUB—FUNCTIONS:
' D — DEVIATION
. HH — HIGH—HIGH
H  — HIGH

@’ L — LOW-LOW

* L - Low
@’ 0 - OPEN

. C - CLOSED

X

DIAPHRAGM OPERATED CONTROL VALVE
FO POWER FAILURE POSITION — FAIL OPEN

¢

DIAPHRAGM OPERATED CONTROL VALVE
FC POWER FAILURE POSITION — FAIL CLOSED

DIAPHRAGM OPERATED CONTROL VALVE
FL POWER FAILURE POSITION FAIL LAST

i

DIAPHRAGM OPERATED CONTROL VALVE
POWER FAILURE POSITION FAIL LAST
FLO TENDENCY TO OPEN

’

DIAPHRAGM OFERATED CONTROL VALVE
POWER FAILURE POSITION FAIL LAST
FLC TENDENCY TO CLOSE

j

DIAPHRAGM OPERATED CONTROL VALVE
WITH MECHANICAL LIMIT STOP

MOTOR OPERATED VALVE

PISTON QPERATED VALVE
(PNEUMATIC, HYDRAULIC, ETC)

Pt

IN—LINE FLOW INSTRUMENTS

MATHEMATICAL FUNCTIONS

* SYMBOL FOR MATH FUNCTION:
SUM

@E []  DIFFERENCE
MULTIPLY
DIVIDE
HIGH SELECT
LOW SELECT
BIAS
AVERAGE
HIGH LIMIT
LOW LIMIT
[]  PROPORTIONAL

TYPICAL UTILITY HOSE STATION

Wa AP NI

4" o 1"

HC HC HC

ry
2

e

ORIFICE PLATE 1504

VARIABLE AREA METER

VENTURI FLOW TUBE

FLOW NOZZLE

TARGET TYPE SENSCR
AVERACING PITOT TUBE
TURBINE / PROPELLER METER
FLOW TOTALIZING INDICATOR
VORTEX SENSOR

ULTRASONIC FLOW METER
CORIOLIS FLOW METER
MAGNETIC FLOW METER

T
—
—_—
——
—
—Fg—— FOSITIVE DISPLACEMENT
—
—
—_—

FLOW STRAIGHTENING
VANES

—{I——— ORIFICE PLATE

—|j_L|— PITOT TUBE

TEMPERATURE REGULATOR

EXTERNAL PRESSURE TAP

PRESSURE REGULATOR WITH
Bod

PRESSURE REDUCING REGULATOR
SELF—CONTAINED

@ BACK PRESSURE REGULATOR

SELF—CONTAINED

SAFETY RELIEF VALVE

SIZE :
SET AT: mbarg

SIZE:

VACUUM RELIEF VALVE

SET AT: mbarg

PRESSURE & VACUUM SAFETY RELIEF VALVE
(CONSERVATION VENT)

INDICATE NUMBER OF TAPPINGS

PILOT OPERATED SAFETY RELIEF VALVE
(PRESSURE TAP CONNECTED TO VALVE BODY
OR PIPELINE / VESSEL AS REQUIRED)

PRESSURE RELIEF RUPTURE DISC

VACUUM RELIEF RUPTURE DISC

CONTROL VALVE TYPE

INSTRUMENT LINE DESIGNATIONS

INSTRUMENT SUPPLY OR CONNECTION

TO PROCESS

SIGNAL LINE (BASIC LINE TYPE) (USE
~———=———- ARROW TO INDICATE DIRECTION OF

INFORMATION FLOW)

—¥—¥—¥—%— CAPILLARY TUBE

—=#—#—#— PNEUMATIC LINE

—kE—t—t—+t— HYDRAULIC LINE
—0—0——0—  COMMUNICATIONS LINK
—————————— HARD WIRED ELECTRICAL LINK

—k—

VALVE

THREE WAY VALVE

ANGLE VALVE

MANUAL OPERATOR

—il— CONTROL VALVE WITH HANDWHEEL

= DIAPHRAGM SEALS

PIPE CONNECTED

—{[———FLusH mounTeD
e e DUPLEX THERMOCOUPLE
IN ONE WELL

SKIN TYPE TEMPERATURE ELEMENT

P&ID SYMBOL

-
[ SOLENOID OPERATED THREEWAY PILOT VALVE

*  (SOLENOID VALVE)
(SOLENOID VALVES ARE ENERGISED UNDER
4 NORMAL CONDITIONS)

ARROW SHOWS THE DE—ENERGISED POSITION

5 E PULSATION DAMPER

—® MANUAL RESET

1A INSTRUMENT AIR SUPPLY
.
H/S HYDRAULIC SUPPLY
'S (HYDRAULIC RETURN TO COLLECTING SYSTEM)

E}i’ EJECTOR

WHITE

CARBON CAPTURE
& STORAGE PROJECT
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Figure 5.30: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 5 - C001/15/28/99/GD200/0005

EQUIPMENT SYMBOLS

g

CENTRIFUGAL PUMP

&2

CENTRIFUGAL PUMP (PFD)

SCREW COMPRESSOR

=

SCREW COMPRESSOR (PFD)

N

Y

CANNED PUMP

M

H H

POSITIVE DISPLACEMENT PUMP

CENTRIFUGAL COMPRESSOR

I
FLARE STACK & FLARE TIP

CHPTUF_\’E)

ul

HYDROCYCLONE

S

PACKED BED

IH < HI

TOP ENTRY FILTER

?

IH

L

SHELL & TUBE EXCHANGER

= =
)

AR COOLED EXCHANGER

]

)

AIR COOLED EXCHANGER (PFD)

0 < )

ELECTRIC HEATER

Ax

ELECTRIC HEATER (PFD)

| ’ ~,

{

PLATE & FRAME EXCHANGER

HEAT EXCHANGER WITH CONTROL VALVE (PFD)

HEAT EXCHANGER (PFD)

STORAGE TANK (FIXED ROOF — CONICAL)

STORAGE TANK (FIXED ROQF — CONICAL)

MESH PAD
TYPE DEMISTER

DN VANE PACK
™\ INLET DEFLECTOR

HALF PIPE INLET
L DEVICE
VORTEX

INSULATION ]
BREAKER

VERTICAL SEPARATOR

PACKING

MANWAYS

ul
ul

o

COMBINED FILTER SEPARATOR UNIT

DEMISTER OUTLET

? INTERNAL
} ( —_—— —= INTERNAL
\ <2 HEATING
L——_ ~———= ELEMENT

HORIZONTAL SEPARATOR

PIG LAUNCHER/RECEIVER

DRIVERS

DIESEL ENGINE @ GAS TURBINE

ELECTRIC MOTOR ® PNEUMATIC DRIVER

VARIABLE SPEED
DRIVE

® ® 6
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Figure 5.31: White Rose CCS Project FEED Piping and Instrumentation Diagram Symbols and Identification System Offshore Storage Facility Legend Sheet 6 - C001/15/28/99/GD200/0006

: TYPICAL: 4 TYPICAL: 5

EXTENDED FORM EXTENDED FORM EXTENDED FORM EXTENDED FORM EXTENDED FORM

=N HYDRAULIC

‘<>‘ POWER UNIT

NOTE: LOCAL HS & POSITION FEN° |
=N SWITCHES ARE INTERNAL TO | H/S H/R,
—<>— MOTOR ACTUATOR. N

NA

(- Y B D

Ny (F ReQuReD) (557, R (8% ey NG

N @1 L 4 T

7y @@ @

& &

\.——v—\J

PST A<
TYPICAL: 1 TYPICAL: 2 TYPICAL: 3 TYPICAL: 4 TYPICAL: 5
SHORT FORM SHORT FORM SHORT FORM SHORT FORM SHORT FORM
EARNEN
i B LT
|

. 4

FL/FC/FO

SCADA & ESD INITIATED HYDRAULICALLY OPERATED
SHUTDOWN VALVE WITH STATUS & PARTIAL STROKING

SCADA INITIATED MOTOR OPERATED VALVE WITH STATUS

SCADA & PCS INITIATED MOTOR OPERATED CHOKE

VALVE WITH POSITION INDICATION

LOCALLY CONTROLLED MOTOR OPERATED
VALVE WITH LOCAL POSITION INDICATION

SCADA & ESD INITIATED HYDRAULICALLY OPERATED
UPPER MASTER & WING VALVE WITH STATUS

TYPICAL: 6
EXTENDED FORM

MOTOR LOAD
(IF REQUIRED)
AVAILABLE

orl 0

o ¢
START
STOP

(IF REQUIRED)

SPEED CONTROL
(IF REQUIRED)

TYPICAL: 7
EXTENDED FORM
HYDRAULIC
| POWER UNIT
FaN° ! H/S H/R
NXXX

|
|
|
1
|
|

VALVE
POSITION

TYPICAL: 8
EXTENDED FORM

HedH

VA

SAMPLE BOMB

DRAIN TO SAFE LOCATION

:

TYPICAL:

EXTENDED FORM

THERMAL
SIZE: 20x25DN
SET AT: Xbarg

SHORT FORM

m START
N stop

@__ TYP. 6

SHORT FORM

P

SHORT FORM

TYP. 8

TYPICAL: 9

SHORT FORM

(&)

vP. 9N«

MOTOR CONTROL GENERAL

CAPTURE
POWER2D

SCADA & ESD INITIATED HYDRAULICALLY OPERATED
SUB—SURFACE SAFETY VALVE WITH STATUS

SAMPLE CONNECTION — LIQUID SERVICE

THERMAL PRESSURE RELIEF VALVE
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.32: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Pipeline Risers - C001/15/28/99/GD200/0007

CARBON ¢
& 5701

WHITE

APTURE
STORAGE PROJECT _

THERMAL /34 25-PG—-42-257
SIZE: 20x25DN ( FRv )  —15CO-N-D200
SET AT: 200barg “222A% ,
= 1500
TP, 4 B31.3
PIPELINE RISER TOPSIDES —PD—34—201— —N—
o 50_PD_34_217_ L’—gg%?o , B00—PD—34—201-15B8Z0-N—D200
Pﬂ @ \.ote % Blso 15820-N-D200 ~2
isazii | 15820 J Y S TO PIG RECEIVER
—— €001/15/28/99/60200/0008 >
600—PD—34—064—15AZ0—N—HU21 )
FROM BARMSTON
PUMPING STATION 600
€001,/15/26,/99/6D150/0007 o netl3 25-PG-42-250 THERMAL -3, THERMAL -3\
12 1& —15C0—-N-D200 SIZE: 20x25DN { PRy |  25-PG-42-252 SIZE: 20x25 DN | pav }25_FG_42_258_25°°'N‘02°°
THERMAL SET AT: 281.5barg 1053 -25(?-N-D200 SET AT: 281.5barg \95,9\§
SIZE: 20x25DN - — I It
RS | e SET AT: 200barg T 150 EN _VHY <1 2500 N 1 2500
t { 50x20 [\ B31.3 054, —Eaﬁﬁ-ZL 50x20 ""I:' B31.3 AN 50x20 [} B31.3 600-PD-34—214
70N 300-PD-34-215-15620-N-D200 | 1€ 19380, 1 50-PD—34—218—_— | ABaaY N s 502_52%311'202%5/4 e A
PIPELINE | RISER  Tvp. 4] iy ¥ 50—PD—34-216—15BZ0—~N—D200 CEEID) @ 2BRZ0-N-D200" FB a0 p8o10-2 1: ! PJFg!\" i oB0107Z 7 oM FuTURE
15A20 | 25BZ0 QU 20 *E} 50 LO”:%} 50 TP, lflj)aégs}/ LO”:% PIG LAUNCHER
Z0_| 2587 Lo 4 H et H Co01//15/28/98/60200/0012 |
FB FB
FROM CO, INJECTION
TO FUTURE CO FC 2
EXPORT PipE INE MANIFOLD 15—PIC—001
c 500 RiSER T*TOPSIDES - £001/15/28/99/GD200/0013
) S .
T0 FUTURE SUBSEA CO, <] |
INJECTION WELL CHOKE VALVE oy TN T
FY g p7 ) fFron
e S o e QEA‘,] j\ 001,/ (1\ 001,/—;
TS > ~r T
THERMAL {'phy | 25-PG~42-253-15C0-N-D200 f | j g
TO FUTURE SUBSEA CO, SIZE: 20x25DN 003, S N i | I I3
INJECTION WELL CHOKE VALVE SET AT: 200barg o EE W PDB010-2 B31.3 (NP I Jl@is iz
LA el e L?J L?_I
oo 50x20 15c0 400-PD-11-203 15820, 1580 r 1@ Y J FROM CO,
x B31.3 —15BZ0—N-D200 _, =50 }@_}50 S 400-PD—11-201—-1580-N-D200 INJECTION MANIFOLD
50-PD-11-207-15BZ0-N-D200~_ | (e I Z beg ; 1} 1 ¥ o01,/15/28/ 58/ G0200/0073|
: AN : ’f”\\ o = 7~
] E1 1 PRV ne 418200 7 A
PIPELINE RISER TOPSIDES | N7 (L% "ne . iy 6Mo
o . - - s ey 1581, TUBING
i L fegn TRe e Vi FROM CORROSION
Lot & SEY ) & | INHIBITOR INJECTION
15az0 | 15820 —— TYE 156)\/;11 -— I __50-Cl-40-207-15B1-N-D200 B 1 EMm_GMo TUBING e e coz0n/ o017
s e »_;_;sr-{ }%F%*;T-—?%. BEA
TO FUTURE CO. 1] - - - -
TR ik & YR T A
400-PD—11-204—15BZ0—-N—D200 ) Fags7 foosd Faosd oo ittt a
c fee D NG N N N 3 i
', SN g AT
ST LA e pr | F R b
{pRy) 25-PG-42-254—15C0-N-D200 n2024 ~gz, e
THERMAL 004
SIZE: 20x25DN ™~ 3|___L___.. i f . .
SET AT: 200barg I 15C0 PD8010-2 B31.3 (3 | (B Bls
D0x20 i 231 400-PD—11-205 '55—.|-—Z° 1580 4@ e/ T FROM CO
—PD—11— e
50—F’D—11—208—15820—N—0200\i é%%%?o_z —1568Z0—-N~-D200 . 50 Hj'.:.:,'5° '\\ // INJECTION MANIFOLD
e sl : - A00=PD=11-202-15B0-N-D200 _/cormiichmeiicny /o]
I = '
| <1 1 PRV} e % P
PIPELINE RISER TOPSIDES | A NS . ne 4181 200 J; RN Mo
5 TN, TYP. 9 &3 - = 02,/
foba! YP. 1 1(%5(?2V)= i 7 = 15k—m—'-TE3|NG FROM CORROSION
154Z0 | 15BZ0 I, e L‘L" i ,‘2;6_"‘; 1., === | » T 50-Cl-40—208-15B1-N—D200 = 16mm 6Mo TUBING INHIBITOR _INJECTION
——e— i D':&ét‘f PEG——1 _;ﬁ-r-_l:*--f__gl—m L g === C001/15/28,/99/6D200/0017
TO FUTURE CO, ® nctiBiso
INJECTION WELL "nay PDBO10-2 B31.3
400 400-PD-11-206  ~_ h) = . —
| —15820-N-0200 1% 300-Wo—43—207  BAZ3 | JA3 s Y. 8
T Ay —BAZ3—N-D200 ‘T’ :
PIPELINE RISER TOPSIDES TP, 153 S0V g R : Lo S00=WO—3-202- 145 N-D200
‘ o= I
-8 ———— D ——L S | o
FB FB FB FB NC|&1200
FROM FUTURE WATER FC ? 50 =
PRODUCTION WELLS A = _
400 400-WO-43-208 .\ D PDBC”S%Z% ?Eg 3 )
|
i —GAZ3-N-0200 NN 300-WO—43—205 4’1‘* . Y/ Tvp. 8
(3 —BAZ3—N-D200 T 300-WO-43-203-1A3-N-D200
TYP. 1£] 20027 1 £234 T L TO PRODUCED WATER
T DISCHARGE CAISSON
I 2 T S —— PP 2 450-WO—-43-201-1A3-N—
"1 S S M- NC131 200 D200_ Tout/1s/28/s/cons0/o02)>
FROM FUTURE WATER FC sox =
PRODUCTION WELLS % A <
400 400—-W0—43—-206 D
Il —6AZ3—-N—D200

CHPTURE)
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.33: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility PIG Receiver - C001/15/28/99/GD200/0008

DESIGN PRESSURE

MATERIAL

50-PG—42-204-15C0-N-D200

EQUIPMENT TRIM

1580 J'
ASME 531.3*
PD8010-2 -]
15BZ0 ”ﬁ':_' 0

N
/|

FROM OFFSHORE
PIPELINE RISER

600—PD—34—-201—-15BZ0—N—-D200

OFFSHORE STORAGE FACILITY
03-VE35006—D200 PIG RECEIVER
SIZE ID x L (MAJOR/MINOR BARREL) |0.7m x 5.7m/0.6m x 5.7m 15820 15C0
200barg PD8010—2 | B31.3
THERMAL /35
DESIGN TEMPERATURE —46/50°C SIZE: 20x25DN ( PRV
oS SET AT: 200barg \234 25x50
<
VT—35-216—15BZ0—N—D200/ A
VT—35-218—15B0—N—D200 50:20?; N
DBB] I D
20
BALANCE LINE
o o
o o
8| (8
2 28 T
] c|> o L~
2| N|o
8 8|2
L
o <
N
735N 8l o
Ll
‘.R el 4 =
N ol 2 ©
al
: S| 8| 23
1580 @ .- i T =
—
B’ﬁ*— o O Mt - - I I

PDB010—2 1 n 50 T I T T

50-PG-42-202—-1C0—-N-D200

Z A*EBO

50-PD—-35-202—-15B0—N-D200

1oBZ0 N4 N1 N8B N5

|coo1/ 15/28/99/6D200/0007

XURSRED
]

o
o
o
i1
=
1
H 8
25-PG—42-201-15C0-N-D200 & B
THERMAL — &2 X
SIZE: 20x25DN H o 8
SET AT: 200barg - 3 i S
1 NOTEAL 3 b3
o™ é IS ! 043 &
@ e 1580 a
o

LRew B31.3 é
‘ Pnsom-zt B|s0 =

e 15820 l

/

300-PD—34—203—-15BZ0—-N-D200

r
ItJ
@

50—-PD—-34-204-15B0—N-D200

; @
mI 15B20
i N St @% PD8010-2
H |
€ R e
NS/, 3%
| 045
o
N ﬁ lso

/,
300-PD—34-205-15B0-N-D200

N6

e MO 03-VE35006—D200

15820 | |

posoto-2{ |
B31.3
15C0

80-PD-35-203—-15C0—-N-D200

B31.3

@ 15C0

ﬁ DOOR

-
OPEN
N2/

MIN. 600mm

MIN. 600mm

NCT 20
D

THERMAL
25-PG-42-205-15C0-N-D200 _ SIZE: 20x25DN

: SET AT: 200barg

600—PD—34-206—15B0—N-D200

- peq

150-PD-35-205—-15B0—N—-D200

T
N7 15820
T * PD8010-2

VA 4

—
DG
NCT 50
D

WA

NC
—

-

DBB

300—-PD-35-207-15B0—N-D200

>

o) \WHITE

CARBON CAPTURE
& STORAGE PROJECT

TO CO, VENT STACK

C001/15/28/99/60200/0019

200-PG—42-203—-15C0—-N-D200

TO CO, FILTRATION

CAPTURE
POWER2D

{un1/15/zs/99/cuzoo/ooos>

nationalgrid

43



K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.34: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO; Fine Filters - C001/15/28/99/GD200/0009
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Figure 5.35: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Future CO; Fine Filter - C001/15/28/99/GD200/0010
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Figure 5.36: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Future CO, Booster Pumps Sheet 1 - C001/15/28/99/GD200/0011
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Figure 5.37: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Future PIG Launcher - C001/15/28/99/GD200/0012
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.38: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO; Injection Manifold - C001/15/28/99/GD200/0013
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Figure 5.39: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO; Injection Wellhead #1 (TYP) - C001/15/28/99/GD200/0014
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Figure 5.40: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO; Injection Well Numbering - C001/15/28/99/GD200/0015
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Figure 5.41: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Wellhead Hydraulic Power Unit - C001/15/28/99/GD200/0016
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Figure 5.42: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Chemical Injection System - C001/15/28/99/GD200/0017
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Figure 5.43: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Nitrogen System - C001/15/28/99/GD200/0018
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Figure 5.44: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO, Vent System Sheet 1 - C001/15/28/99/GD200/0019
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Figure 5.45: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Fresh Water System - C001/15/28/99/GD200/0020
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Figure 5.46: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Seawater System - C001/15/28/99/GD200/0021
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.47: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Temporary Water Wash Skid - C001/15/28/99/GD200/0022
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.48: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Power Generation - C001/15/28/99/GD200/0024
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.49: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility MEG Storage/Injection - C001/15/28/99/GD200/0025
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.50: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Diesel System - C001/15/28/99/GD200/0026
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Figure 5.51: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Drains System - C001/15/28/99/GD200/0027
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.52: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Future CO, Booster Pumps Sheet 2 - C001/15/28/99/GD200/0028
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K31: Transport and Storage Piping and Instrumentation Diagrams

Figure 5.53: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility Future CO, Booster Pumps Recycle Cooler - C001/15/28/99/GD200/0029
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K31: Transport and Storage Piping and Instrumentation Diagrams WHITE
2

Figure 5.54: White Rose CCS Project FEED Piping and Instrumentation Diagram Offshore Storage Facility CO, Vent System Sheet 2 - C001/15/28/99/GD200/0030

FROM FUTURE CO,
BOOSTER PUMPS
RECYCLE COOLER

250—PG—42—238-25C0—N—
C001/15/28/99/G0200/0029 > D 2o S SRt 0200 _— —— o

FROM FUTURE
WELLHEAD #4 FLOWLINE

50—-PG—42—234— —N-—
|cnu1/15/zs/ss/cuzoo/oo1af z el 1t

Y

FROM FUTURE
WELLHEAD #5 FLOWLINE

|_—‘w01/|5/25/99/cn200/0013 250—-PG—42-235-15C0—-N-D200 n -

FROM FUTURE
WELLHEAD #6 FLOWLINE

[:cooms/za/sslcmoo/om 250-PG—-42—-236—15C0—-N-D200 H4— -

6Mo
FROM FUTURE TUBING , 1CO
WELLHEAD #4 ANNULUS 16 25'|'
16mm_6Mo TUBING _"]_ i 25-PG—42-276—1C0—N—-D200 _
3} -
FROM FUTURE
WELLHEAD #5 ANNULUS 16x25
_____16mm 6Mo TUBING ot 25—-PG—42-277-1C0-N-D200 _
—<}-I =
FROM FUTURE
WELLHEAD #6 ANNULUS 16x25
____16mm 6Mo TUBING }3_ o 25—PG—42-278-1C0-N—-D200
<} B~

FROM FUTURE CO,
BOOSTER PUMP A

250—PG—42—285—25C0—N—-D200
C001//15/28,/99/6D200/0011 > T -

FROM FUTURE CO,
BOOSTER PUMP B

:0001/15/25/99/00200/0011 250-PG—-42—-286-25C0—-N-D200 it

FROM FUTURE CO,
BOOSTER PUMP C

250-PG-42-2B7-25C0—N—
C001/15/28/98/c0200/ 0028 > m T

Y

Y

CAPTURE . ,
2D nationalgrid ¢,



K31: Transport and Storage Piping and Instrumentation Diagrams

End of Report K31

=) WHITE
JROSES

nationalgrid s



