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Holds

HOLDS Description Responsibility

N/A
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Term

AGI

Bara

BPD

CCs

CPF

ESB

FEED

Glossary

Definition

Above Ground Installation

Pressure measured in Bar with reference to absolute zero pressure
Building Proximity Distance

Carbon Capture and Storage

Central Processing Facility

Electricity Supply Board

Front End Engineering Design
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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 liquefaction, storage, and export of CO2 overseas via an existing 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:2 gas pipeline gathering network will transport COz 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 Bay 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

A CO2 gathering network will be needed to transport CO2 across land by pipeline between the emitter sites,
the CPF and the proposed storage options. Indicative pipeline corridors have been identified for the Pre-FEED
Study based on an assessment of safety, environmental and technical constraints (see Figure 1-1 below).

ESB Dublin Bay Dublin Waste to Poolbeg Power
Power Plant Energy Station
(Covanta Plant)

Proposed Central

Dublin Bay / WTE Plant %) : CO, Gathering Network Processing Facility (CPF)
(Point of CO, gathering) S {1.35km, 400mm) Location

— L

| E— 'CO, Transmission Pipeline

Figure 1-1 CO2 Gathering Network
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This document reviews the design requirements for ensuring that there is a suitable safe separation distance
from CO: pipelines to third parties and public facilities by reference to applicable standards and codes. The
pipeline corridors indicated on Figure 1-1 have been evaluated against these requirements.

This report is specific to the CO2 gathering network i.e. the pipelines and associated pigging installations. It
does not cover the central CO2 processing and temporary storage facility (CPF) or the CO2z export piping.

Preliminary dispersion modelling will be completed separately for the CO2 processing and temporary storage
facility and also for nodes on the gathering network (Ref. 002). This work may provide further
recommendations with regard to safe separation distances.

A preliminary planning review was conducted on the 22" March 2022 to establish if there are any proposed
or approved developments that may conflict with the proposed pipeline route. The preliminary planning review
concluded two possible future developments within the location classification zone. These are identified in
Figure 1-2 as pink polygons labelled with their planning reference numbers.

N "_r ) &, 74
1 v
~

/

Figure 1-2 Future planned developments within location classification zone

Building 2130/18 has proposed development for:

‘Demolition of existing two-storey administration building (534 sg.m); construction of a new two-storey
building (563 sg.m) containing an administration area, staff facilities and a non-ferrous metals recovery
area; 2 no. 18 m long weighbridges; 1 no. dry wheelwash; car parking; all associated site development
works all on a site of 1.79 Ha.’

This building is replacing an existing building of similar purpose so should not significantly increase the building
occupancy.

Citizen Portal Planning (agileapplications.ie)

Building 3625/20 has proposed development for:
(@) The demolition of three existing disused modern buildings with a combined floor area of 3,240 sg.m.
comprising:
(1) a single storey [up to 3.6 m high], c. 166 sq.m. Safety Centre (Pavilion) building;
(2) a single storey [up to 4.5 m high], c. 463 sq. m. Store building;
(3) a multi-storey [up to 20 m high], c. 2,611 sq.m. Store / Workshop building;

(c) Construction and operation of a 75 MW capacity battery energy storage system (BESS) facility within
a secured compound including the following elements: *

As the proposed development is for a battery storage system it should not increase the occupancy in this area.

Citizen Portal Planning (agileapplications.ie)
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2 APPLICABLE STANDARDS

The primary design standard to be used will be BS8010 (Ref. 003). Due reference will also be made to other
relevant standards as outlined in the Pipeline Design Philosophy Study Report (Ref. 001), in particular, DNV-
RP-F104 (Ref. 004) and I.S. 328 (Ref. 005) where relevant.
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3 ASSESSMENT DETAILS OR METHODOLOGY

3.1 Fluid Categorisation

BS 8010 covers a range of categories of fluids including carbon dioxide (COz). CO:is defined as a Category
E fluid by BS8010. CO:2 transported in the gathering network and pipeline to Inch will be in a gaseous form.
The design pressure of the gathering network will be 40bara (Ref.001).

3.2 Location Classification
Classifications of design locations will be in accordance with BS 8010 Section 5.5.1, for Category E fluids.
(Location classes 1, 2 & 3 in BS8010 are equivalent to Location Classes Type R, S & T in |.S. 328).

In accordance with BS 8010, a design factor not exceeding 0.72 is appropriate for Class 1 locations. For all
other areas (Class 2 & 3), a design factor not exceeding 0.3 is appropriate.

3.2.1 Population Density

Population density will be calculated in accordance with BS 8010 Section 5.5.2, for Category E fluids.

The population density will be based on the total of the average number of persons normally occupying
buildings within a strip centred on the pipeline of width eight times the minimum distance given in BS8010
5.5.3.2 for any 1.6 km length of pipeline. Calculation of population densities is covered in Appendix A.

3.2.2 Minimum Building Proximity Distance (BPD)

Minimum building proximity distance will be calculated in accordance with BS 8010 Section 5.5.3.2.

Minimum Building Proximity Distances calculated in accordance with BS 8010 (for design factors not
exceeding 0.3 and not exceeding 0.72) and the pipeline diameter and design pressure that will be used for the
Dublin CO2 gathering network, are indicated on Table 3-1 below.

Table 3-1 Minimum Building Proximity Distance (m) and Design Factor (DF)

Nominal Pipeline Wall Thickness BPD BPD
Diameter (mm) (m) (m)

(i) (DF not exceeding =0.72) (DF not exceeding =0.3)

400 14.27 49 55

Notes:

1. ‘For pipelines conveying category E substances and having a design factor not exceeding 0.3 and a wall thickness
greater than or equal to 11.91mm (excluding manufacturing tolerances and corrosion allowance), the initial route
may be established by allowing a minimum distance of 5.5Qm between the pipeline and occupied dwellings’
(BS8010, Section 5.5.3.2). For gaseous COz, the value of Q (substance factor) is 1 (Ref. BS8010, Table 3). As
per above, the minimum distance would therefore be 5.5m (for all pressures and pipeline diameters for gaseous
CO2. (Ref. 001). For this project, calculated wall thickness excluding manufacturing tolerances and corrosion
allowance is less than 11.91mm, therefore a BDP of 49m is used for this report.
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4 LOCATION CLASSIFICATION

As described in Section 3.2.1 of this report, the population density will be calculated on the basis of the total
of the average number of persons normally occupying buildings within a strip centred on the pipeline of width
eight times the minimum distance given in BS 8010 section 5.5.3.2 for any 1.6 km length of pipeline. As the
total length of the pipeline is 1.35km it will be assessed as one section.

4.1 Lengths of Pipeline Sections

Table 4-1 Location Class of Dublin CO2 Gathering Network

Section Description Nominal Study Estimated Location
Pipeline width Density’ Class

Diameter (mm) (m) (persons/ha)

1 Dublin Bay / WTE Plant to 400 196 2.55! 2
proposed CPF location
(entire length of pipeline)

Notes:

1. See Location Class Calculation in Appendix A

As indicated on Table 4-1, the population density for the Dublin CO2 gathering network is greater than 2.5
persons per hectare. This is an industrial area and does not have a residential population. (The nearest (future)
residential area for which planning has recently been granted is approximately 600m from the pipeline). The
area through which the pipeline has been routed does not have high population or dense traffic. On this basis,
all sections of the pipeline are deemed to be Location Class of 2. Therefore, a design factor not exceeding
0.3 is required in accordance with BS 8010.
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5 SEPARATION ASSESSMENT OF PIPELINE SECTIONS

A total of 14 buildings were located within the minimum building proximity distance of the 400mm CO: pipeline.
The buildings are listed in Table 5-1 below and illustrated geographically in Figure 5-1 (see further below).

Table 5-1 Buildings within the Minimum BPD

ID Building Address Estimated Proximity

Occupancy (m)

ESB Ringsend Generating
1 Control Room/Security Hub Station Oil Storage Facility, 1 18.4
Shellybanks Road, Ringsend

2 Alan Doyle Car mechanic 85 Pigeon House Rd, Dublin 3 31.5

Veolia Ringsend, Shellybanks

3 Security Hub Road, Dublin 1 3.7
. Poolbeg Power Station, Pigeon
4 Dublin Waste to Energy Plant House Rd, Dublin, D04 N2P2 30 315
4 Pigeon House Rd, Dublin 4,
5 Hammond Lane Metal Co. Ltd D04 RE79 10 30.2
Ringsend Waste Water
6 Control Room/Security Hub Treatment Plant, Pigeon House 2 29.6
Rd, Dublin
. Ringsend Waste Water
7 Workshop Ringsend wastewater Treatment Plant, Pigeon House 10 44.9
treatment plant :
Rd, Dublin
- . . Ringsend Waste Water
8 @gggxgiz:l?rr;;mgifn?am Treatment Plant, Pigeon House 10 11
P Rd, Dublin
Ringsend Waste Water
9 Sequencing batch reactor Treatment Plant, Pigeon House 2 29.2
Rd, Dublin
Poolbeg Generating Station,
10  Building & Security hub E.S.B. Poolbeg,, Ringsend, 25 6.7
Dublin 4.
11 Poolbeg 220kv substation Poolbeg substation, Pigeon 2 116

House Road, Dublin 4

Shellybanks 220kv GIS
12 Shellybanks 220kv GIS substation substation, Pigeon House Road, 1 19.9
D03 P6DO0 Dublin

Steam Turbine GIS (Gas insulated Poolbeg power station, Pigeon

13  substation)/control House Road, Dublin 4 25 18.5
room/workshop/store
. Poolbeg power station, Pigeon
14  CCO2 Switchgear/battery room House Road, Dublin 4 2 16.7
Total 124

Notes:
1. Design Pressure (DP) = 40bara.

MDE1234-RPS-02-DX-RP-Z-0002 | ERVIA CCS Pre-FEED Study | S3 P01 | 21 April 2022
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Bldg ID Proximity (m)

1 18.4
2 315
3 37
4 315
5 30.2
6 29.6
7 44.9
8 11
9 29.2
10 6.7
11 11.6
12 19.9
13 185
14 16.7

Notes:

1. BPD of 49m for the
400mm pipeline

Figure 5-1 Buildings within the Minimum BPD
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6 CONCLUSIONS

There are 14 locations where normally occupied buildings are within the minimum Building Proximity Distance
(BPD) (for a design factor not exceeding 0.72) of the proposed CO: pipeline route. This is illustrated in Section
5 of this report. The relevant locations on the CO2 gathering network are as follows (see also Figure 6-1):

Table 6-1 Locations where normally occupied buildings are within the minimum BPD

A 603.99
B 202.53
C 247.87
D 132.95
Total (m) 1,187.34

Notes:

1. Design Factor not exceeding 0.72

Figure 6-1 Overlay of BPD of 49m from each building against the pipeline route

The population density for the CO2 gathering network has been calculated in accordance with BS8010 to be
2.55 persons per hectare. Considering that the population density is > 2.5 persons per hectare, and that the
nature of the surrounding area is industrial / non-residential, the Location Class for the pipeline is deemed to
be Class 2. A design factor not exceeding 0.3 is therefore necessary for the entire pipeline route (1,350m) in
accordance with BS8010.
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7 RECOMMENDATIONS

A design factor not exceeding 0.3 should be specified for all sections of the CO2 gathering network.

MDE1234-RPS-02-DX-RP-Z-0002 | ERVIA CCS Pre-FEED Study | S3 P01 | 21 April 2022
rpsgroup.com



CO: Network Separation Study - Dublin

Appendix A
Location Classification
Calculations
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Table A-1 Estimated occupancy within 49m BPD buffer zone

Estimated
Occupancy
1 Control Room/Security Hub 1
2 Alan Doyle Car mechanic 3
3 Security Hub 1
4 Dublin Waste to Energy Plant 30
5 Hammond Lane Metal Co. Ltd 10
6 Control Room/Security Hub 2
7 Workshop Ringsend wastewater treatment plant 10
8 Administration Ringsend wastewater treatment plant 10
9 Sequencing batch reactor 2
10 Building & Security hub 25
11 Poolbeg 220kv substation 2
12 Shellybanks 220kv GIS substation 1
13 Steam Turbine GIS (Gas insulated substation)/control room/workshop/store 25
14 CCO2 switchgear/battery room 2
Total 124

Table A-2 Estimated occupancy between 8 x BPD (196m) buffer zone and 49m BPD zone

Estimated

Occupancy
15 Dublin Bay power plant 11
16 All away waste centre 5
17 Hammond lane metal recycling 5
18 Ecocem Ireland 8
19 Pigeon house road offices 5
20 Poolbeg power station (closed) 0
21 Water treatment plant 3
Total 37
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Table A-3 Estimated population density within 8 x BPD (196m) buffer zone

Estimated density

Persons Hectares
(Persons/hectare)

161 63.21 2.55

Figure A-1 Buildings within 196m and 49m buffer zones

MDE1234-RPS-02-DX-RP-Z-0002 | ERVIA CCS Pre-FEED Study | S3 P01 | 21 April 2022
rpsgroup.com



