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1 INTRODUCTION AND SCOPE
1.1 Project Background

Ervia is assessing how Carbon Capture and Storage (CCS), located close to large-scale CO2 emitters can
play a role in reducing Ireland’s CO2 emissions. A technical feasibility study on the potential for large-scale
CCS in Ireland was completed by Ervia in 2020.

The general location of Poolbeg Power Station in Dublin was selected for a Central Processing Facility (CPF)
for liguefaction, storage, and export of CO2 overseas via a new marine jetty. The CPF will cater for CO2
captured at 3 emitter locations (Dublin Waste to Energy (Covanta), Poolbeg Power Station and ESB Dublin
Bay (Synergen) CCGT). A new CO: gas pipeline gathering network will transport CO2 from the emitters to the
CPF.

Ervia has appointed RPS / Bechtel to carry out a Pre-FEED study that involves a detailed assessment of the
key CPF, pipeline and storage infrastructure necessary to condition, compress, transport and store liquid CO2
at Dublin Port for subsequent loading onto ships for export. (Note: The scope of this project does not include
the carbon capture facilities at each emitter).

1.2 Scope

This document summarises the main considerations associated with the development of the preliminary site
plan and preliminary plot plan layouts for the Central Processing Facility (CPF) at Dublin.

The previous feasibility study considered the Compression and Conditioning Plant (CCP) and Liquefaction
Plant (LP) as separate facilities. These facilities are now considered as one common Central Processing
Facility (CPF), located on one continuous site.
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2 SITE LOCATION

The proposed location for the CPF has been selected on the basis of the following key considerations:

e The need for the CPF to be located close to the future jetty.

e Placing the CO2 / NHs vents where they will have least potential for impact on local residents and
industrial areas where people work.

e Availability of space and indicated size of the CPF. The plot space currently required is 230m x 86m
plus a further further area of 40m x 30m. The total plot space is therefore approximately 2.1ha).

e Consolidation of all CPF and storage elements onto one site plot plan.
e Connectivity with the CO2 gathering network and the liquid CO: line to the jetty at Poolbeg (Ref. 001).

e Technical constraints including existing utilities, in particular transmission gas pipelines and
installations and MV/HV electricity lines and / or cables (Ref. 001).

e Avoidance as far as possible of environmental constraints, in particular environmentally designated
areas. This included consideration of the CO2 gathering network and how it would connect with the
CPF.

The selected site (Ref. 002) is indicated on Figure 2-1 below (see high-lighted area). This site offers an
optimum balance of the above considerations.

Figure 2-1 Preliminary CPF Site Plan indicating jetty and main access to the public road network

No engagement has taken place to-date with relevant landowners / stakeholders in relation to there being
other potential plans for the selected site.

MDE1234-RPS-01-DX-RP-Z-0019 | ERVIA CCS Pre-FEED Study | S3 P03 | 21 June 2022

rpsgroup.com Page 2



CPF Preliminary Layout Philosophy - Dublin

3 LAYOUT

The preliminary CPF layout (Ref. 003) has been developed on the basis of various project documents and
drawings which are listed in the references to this report. The CPF plot plan layout is shown on Figure 3-1
below (see also Appendix B).

Figure 3-1 CPF Layout

The main features of the preliminary layout are outlined in the following sections.

3.1 General

e A consolidated preliminary CPF plot plan has been achieved which has a clear process flow starting
from inlet pig receiver at the western end of the site, through CO:2 processing, liquid CO:2 storage and
liquid CO2 export line to the jetty. There are three main zones within the site:

o Liquefaction / process area.
o Ligquid CO: storage area, including space for 4No. spherical storage tanks.

o Utilities area (including control room, fire water storage and pumps, instrument air facilities,
bottled nitrogen storage area, back-up electrical generators and fuel storage area.

In addition to the above main zones, there are the following smaller areas:
o Pig receiver area (including pig receiver from ESB Dublin Bay power station).
o Vent stack area.
o Storm water tank.

o Electrical Grid Connection Compound.
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3.2

3.3

Access & Egress

The main entrance to the CPF is at the north western corner of the site. This is readily accessible
from the existing site access roads within the ESB power generation complex as indicated on Figure
2-1 above. Access to this point is via a controlled entrance.

There may also be potential to use an existing access onto the coastal road to the south as the main
entrance to the CPF site. The preliminary plot plan layout includes this option. It is not preferred as
there is currently a height restriction in place on the coastal road.

A secondary site entrance is also indicated at the north eastern corner of the site. This is included on
the preliminary plot plan layout. It is intended for use in an emergency. Subject to the removal of the
height restriction on the coastal road, the secondary entrance could be used as a construction access
during the construction of the fourth CO2 storage sphere. As this will happen during the plant’s
operational stage (see further below), impact on plant operations from construction would be
minimised. The secondary entrance opens onto the coastal road and is located as far as possible
from the bend.

Given the overall size of the CPF site, there are advantages in having all entrances available during
operation in case of emergency.

The internal CPF road network allows for good circulation of traffic and access to all areas from both
sides. Roads are 6m wide and have been tested for rigid HGV access. Spur roads are provided
between the chiller areas of each liquefaction train (see below). ‘Through access’ beneath the central
pipe rack (see below) is not required and is therefore not included.

Where required, pipe racks / tracks will cross the site roads either via overhead gantries or via
underpasses.

With the exception of roads and structural bases which will be of concrete construction, the envisaged
ground finish within the site will be stoned / gravelled.

There are no dead-ends on the site road network to allow for unimpeded egress in case of emergency.

Liquefaction / Process Area

Liquefaction plant is organised into 5No. parallel trains (for Phase 1, 4No. trains will be installed, with
space available for a fifth train).

Compressor units are paired for each train. Compressors are located together and can be accessed
from the site access road. It is envisaged that the compressors will be housed within a single portal
frame type building. This will protect the equipment from the elements and provide additional noise
attenuation. The building will be fitted with a gantry crane for servicing the compressors.

Each liquefaction train will include a single chiller unit, receiver and refrigeration compressor suction
Knock Out Drum (KOD). These will all be located together opposite the compressor units to allow for
economical pipework utilising the central pipe rack.

A refrigeration after cooler (air cooled) for each train will be located on the pipe rack (see below).

A pipe rack will run perpendicularly (west to east) between the chillers and compressors. The pipe
rack will carry the inlet CO2 gas line, Boil Off Gas (BOG) line and dual vent lines which connect to the
CO2 / ammonia vents. The pipe rack will also carry refrigerant lines as well as other utilities.

The pipe rack will cross the central north — south site access road at a high level (6m) to enter the
liquid CO:2 storage area. From this point, the piping will be carried on pipe tracks i.e. close to ground
level on concrete sleepers.

Access to the pipe rack for operations and maintenance personnel is provided by stairways and
gangway.

There is one central storage vessel for ammonia refrigerant. This is located at the eastern end of the
compressor packages. Itis easily accessible by road for refrigerant loading by truck. For loading, the
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3.4

3.5

refrigerant delivery truck will be positioned within a kerbed / ramped area in order to contain any
accidental spills.

All items of plant / equipment and instrumentation as appropriate will be mounted on concrete bases
which may be for the entire footprint of the item or will comprise local footings based on vendor
requirements.

Liquid CO2 Storage Area

Space for 4No. CO:2 storage spheres, each 26m in diameter (Ref. 009), has been allocated (3No. for
Phase 1 with space allocated for a fourth sphere to be built in future).

The configuration of the 4No. spheres in a ‘square’ formation was selected to optimise space on the
overall site and to reduce visual impact. (The location of the last sphere close to the north eastern
corner of the site is proposed in order to facilitate its construction when this needs to take place while
reducing impact on site operation. It is envisaged that the secondary site access would be used for
construction traffic.

A 6m buffer has been allowed all around each of the 4 storage tank locations as per the Liquid CO:2
storage tank study (Ref. 009).

It is envisaged that the concrete base for liquid CO2 storage spheres will have a similar footprint to the
spheres themselves. The remaining surfacing within the storage area will be stoned / gravelled. The
area will not be bunded.

As stated above, piping within the liquid CO: storage area will be carried on pipe tracks i.e. close to
ground level on concrete sleepers. However, as the piping leaves the storage area it will cross the
central north — south site access road at a high level (6m clearance). From this point, it will return to
ground level.

Access stairs to the top of the storage spheres will be provided within the footprint of the storage area.

Utilities Area

A central area for all utilities has been provided. Features of note include:

3.5.1

Central Control room (CCR) building (see below).
A back-up generator (for essential emergency power) and fuel storage for 24 hours running.

Instrument air plant and the nitrogen storage area are adjacent to each other. The instrument air
compressor is located away from the CCR building in order to minimise potential disturbance from
noise / vibration.

Pipe tracks are indicated from the utilities area.

The fire water storage tank, electrical pumps and back-up diesel powered pumps are located together
next to the central control room building.

Potable and process water storage tanks are located adjacent to the control room building.

Wastewater will be collected in a septic tank located close to the CCR building. The location for this
will be close to the site access road to facilitate access by vacuum tanker. Wastewater will be removed
for off-site disposal at an authorised facility.

Central Control Room (CCR) Building

A two-storey blockwork / concrete central control room building (Ref. 11) is located at the south western corner
of the CPF site. This building will include:
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e Central control room from where the plant will be operated.

e Engineering room.

e Meeting / briefing / training room.

e Ground floor rooms for electrical and instrumentation equipment.

o Welfare facilities for personnel including kitchen, toilets and safety shower.
e Small equipment storage.

e Working office.

e  Workshop.

e Parking spaces are also provided adjacent to the central control room building.

The CCR Building will not have a basement as this would introduce additional risks for the potential
accumulation of CO2 and consideration of such an area as a confined space.

3.6 Electrical Substation
A High Voltage (HV) (110kV assumed) electrical grid connection will be required to power the CPF. A
combined plot space of 40m x 30m has been assumed for accommodating this grid connection.

Due to space limitations at the CPF site, an off-site location was identified for this compound. This location is
currently used as a car park and as a lay down area for materials. Alternative space is available nearby for
car parking / lay down areas. Therefore, this location, being approximately 15m from the CPF site and
approximately 75m from the CCR building is considered to be technically feasible.

The grid connection compound will include the following:

e ESB Networks substation compound (24m x 30m). There is independent access to the ESB
substation.

e Customer side compound (15m x 30m) including dual customer transformers (air insulated assumed)
and customer switchgear building (6m x 12m). A customer side access, directly opposite the main
entrance of the CPF, is available from exiting ESB complex roads.

3.7 COz2 Pipeline

e The 300mm inlet pipeline from ESB Dublin Bay power station will be buried as far as the pig receiver
location to the western end of the CPF site.

e The design includes for a temporary pig receiver with adequate space for set down and installing this
provided next to the site access road.

e A gas filter unit is located between the pig receiver and the liquefaction area.

3.8 Vent Stack

e The location of the CO2 and ammonia vent stacks have been positioned at the extremity of the site
away from manned areas at the eastern end of the site.

e The prevailing wind direction in this location is from the west / south west therefore wind will further
disperse any release away from the plant and the other industrial areas in Poolbeg. A wind rose is
shown on the site layout drawing.

e The height of both vent stacks is 41m.
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3.9

Dispersion modelling has shown that the hazard ranges from the release of CO: at ground level and
at 1m above ground level are zero (Ref. 10). (This is because the gas cloud never reaches these
elevations). (An ammonia specific dispersion study was not carried out for the Pre-FEED study. It will
be carried out at FEED stage).

Storm Water Tank

A storm water tank (22m x 10m x 2m deep) (Ref. 11) is positioned at the south eastern corner of the
site.

The storm water tank will be fitted with pumps for discharging storm surge volumes via the single
surface water discharge location. It is envisaged that location will be into the existing power station
cooling water outlet that is located approximately 130m to the north of the site.

A hydrocarbon interceptor will be incorporated in the site drainage network before the storm water
tank.

The storm water tank and hydrocarbon interceptor need to be below ground level in order to function
as a collection point for surface water and storm water. These are envisaged as a covered tanks with
passive ventilation.  Alternatively, storm water could be collected in an open lagoon, but this would
have a larger plot space. Any maintenance activities in these areas (regardless of design) will need
to have regard to their nature as confined spaces. This is especially important due to the potential for
CO2 to accumulate in areas that are lower level than the surrounding site.
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