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Executive Summary

Jacobs was requested to prepare a set of substation feasibility reports for EirGrid CP1021 project analysing three
sites @ Woodland, Finglas and Belcamp.A new 400 kV circuit will originate in Woodland and terminate at either
Finglas or Belcamp. This report describes the 400 kV connection requirements at Belcamp substation.

To connect the proposed 400 kV circuit from Woodland to either Finglas or Belcamp requires combining design
and construction works for this project with others taking place at Belcamp, namely:

1 CP0966 & Kildare Meath. New 400 kV connection from Woodland to Dunstown, requiring a 220 kV static
compensator at Belcamp.

1 CP1213 aConstruction of a new220 kV indoor GIS switchroom.

Belcamp 220/110 KV substation was assessed to determine its suitability to receive theproposed 400 kV circuit
from Woodland, requiring initial construction of a 400 kV GIS switchroomcapable of housing an 8 bay enhanced
ring configuration , 2 x 400/ 220 kV transformers and reactive compensation for the circuit. It shall be expandable
in the future to take another 2 x 400/ 220 kV transformers and additional 400 kV circuits.

EirGrid are acquiring land for the above projects under another projecta CP1154. It assumedthat this land in the
area surrounding Belcamp is available for use for this project. On that basis it is feasible to equip an epansion of
the Belcamp 220/110 kV substation to accommodate all new plant required for CP1021. This is considered to be
achievable with minimal disruption to the existing network during construction and commissioning.

Based ona review of information received and further consultation with EirGrid, it is considered that the site will
be able to accommodate the plant required for the Proposed Project as well asother planned EirGrid projects, It
must be noted though that some assumptions are made here regarding the size of compensation and filtering
equipment. A further design exercise is needed to develop an optimal overall site layout considering all
development projects currently proposed. A summary of the MCA analysis of each of theoptions against the
scoring criteria is given below.

The potential environmental and social impacts of the proposed connection to Belcamp Substation have been
considered. Overall there is amoderate risk of environmental impact and a low risk of social impacts. Both
environmental and social impacts will be considered further and in more detail as the proposed project progresses
GGT g TGe Gell ¢TeHh §gG ygHaHgEOh &HFGE peleGgHgeGl AHEg

Summary Of MCA

Combined Performance

400 kV Connection Technical Environmental | Social Deliverability Economic
Options Feasibility Feasibility Feasibility Feasibility

Overhead line initial
installation

Overhead line future
expansion

Cable initial installation

Cable future expansion
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1. Introduction

Capital Project 1021 (CP1021) is a Proposed Projectto reinforce the electricity network between East Meath and
North Dublin. Further details are provided in the Proposed Project Overview Report [321084AJ RER001], along

with more informationto explan EifHa #Hg E6h &€ HHHRgeée G T g aHGE peleGgHgeGT !
The technology options being considered by EirGrid are:

1 400 kV Overhead Line (OHL); and

1 400 kV Underground cable (UGC).

There are twocircuit node connection options:
1 Woodland substation to Finglas substation

1 Woodland substation to Belcamp substation.

This report considers the multi -criteria feasibility of a connection to Belcamp substation. Please see report
321084AJ -RER006 CP1021 for the assessmentof Finglas as a suitable termination for the circuit.

1.1 Scale used to assess each criteria

DGe eEEeeéel §gG e&eéG ergleHge HeéHegeler gh HHeheGleE &Gg
Hghgou T g oGehh hgeGgEge& Gl uaiGehh EQGEEQ§eT GT UeeosGehh HGhH
More significant/ difficult/risk Less significant/difficult/risk

.

In the text this scale is quantified by text for example mid-level/moderate (Dark Green), low-moderate (Green),
low (Cream), high-moderate (Blue) or high (Dark Blue).

1.2 Relationship to other technical documents

For an in-depth introduction on the Capital Project 1021, please refer to report 321084AJ -RER001 Proposed
Project Overview Report. Parallel to this report, Technical Feasibility, Environmental and a Social Impact studies
have been prepared to investigate the impact of proposed the technical solution options (i.e. Underground cable
or overhead line) on the study area. These reports have considered the feasibility and constraints of connections
to Finglas substation and Belcamp substation from Woodland substation. The findings of these assessments are
not directly relevant to this report, however they form part of the wider feasibility assessment for CP1021 and so
should be considered in that context.

Please read in conjunctionwith the following reports :

1 321084AJ-RER001 CP1021 Proposed Project Overview

321084AJ -RER002 CP1021 Cable Feasibility Report

321084AJ-RER003 CP1021 OHL Feasibility Report

321084AJ -RER004 CP1021 Environmental Constraints Report

321084AJ -RER005 CP1021 Strategic Social Impact Assessment Scoping Report

321084AJ -RER006 CP1021 Substation Feasibility Report Finglas

il
)l
)l
)l
1
1 321084AJ-RER007 CP1021 Substation Feasibility Report Woodland



yacob
Substation Feasibility Assessment- Belcamp 400 kV Connection \JaCO S

1 321084AJ-RER008 CP1021 Substation Feasibility Report Belcampa this report
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2. The Project

2.1 Site Description

Belcamp 220 kV substation is an existing substation located in Dublin and is surrounded by farmland and the M50
motorway. An aerial view of the substation and surrounds is shown in Figure 2-1.

The existing substation contains 220 kV and 110 kV equipment. All switchgear is indoor gas insulated switchgear
(GIS). There are separate buildings fa the 220 kV and 110 kV switchgear. There is one 220/110 kV transformer
connected to the system. The 220 kV building is currently empty , but will be equipped under project CP0984,
which is also installing a new220/110 kV transformer. This work is anticipated to complete in 2023. The 110 kV
building contains 10 x 110 kV GIS circuit breaker panels andl x temporary 220 kV circuit breaker panel. This
temporary panel will be removed as part of CP0984.

Existing connections to the site are all underground cable.

y

~

™ 0 300
f 4 Meters
2 |

iy 2
o'y~

Figure 2-1 Aerial View of Belcamp Substation

EirGrid are in the process of acquiringan area of landto the north of Belcamp under project CP1154. This land will
accommodate expansion worksfor the below two projects:

1 CP0966 & Kildare Meath. New 400 kV connection from Woodland to Dunstown, requiring a 220 kV static
compensator at Belcamp and may also require harmonic filters.

1 CP1213 & Construction of a new220 kV indoor GIS switchroom at Belcamp.

The proposed land acquisition area (red line) and expansion area(blue) are shownin Figure 2-2.

321084AJ -RER008 3
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Belcamp 220/ 110
kV Substation

Figure 2-2 Proposed land acquisition

2.2 Objective

This feasibility report considers the option to connect a new 400 kV circuit from Woodland into Belcamp as part
of CP1021. It describes the site issues with installing new400 kV cable or overhead line connection along with all

new primary plant and equipment as described in the EirGrid Request for Proposal documentSCF17112L1. These
requirements have been confirmed in project meetings between Jacobs and EirGrid.

2.3 Assumptions
1 The land in the area surraunding Belcamp indicated in blue in Figure 2-2 is available for use for this project

1 Reactive compensation is required for the 400 kV circuit from Woodland. This is estimated as a 100MVAr
shunt reactor.

1 Reactive compensation for future 400 kV cable circuits can be sited in the unallocated space within the
expanded site boundary.

1 Reactive compensation for 220 kV circuits planned under CP1213 is not considered.

1 Entry of the cable or overhead line from Woodland will be generally from the west of the site. The exact entry
point will be determined during the next phase of the project.

If a cable option from Woodland is selected that the cable size will beU 3000 mm 2. Implications of a larger
sized cable are discussedin section 2.4.4.

1 Itis only required to consider two 400/ 220 kV transformers. This is as per email from EirGridd7/01/2022.

1 Harmonic filter requirement is for one set, connected at 220 kV. This requirement is not certain and there
may be no need for any filters. Itwill be confirmed pending the outcome of later cable integration studies for
CP0966 and CP1021

321084AJ -RER008 4
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2.4 Technical Feasibility
2.4.1 Project Requirements

A new 400 kV circuit connection is to be made from Woodland 400 kV substation. The receiving site for this shall
be either Finglas or Belcamp Substation. The circuitwill be either overhead line (OHL) or underground cable (UGC)
If UGC is selected it will consistof one conductor per phase only. The initial equipment to be installed at the
receiving substation is, (Ref SCF17112L1 section 1.2.4.1):

1 The new400 kV busbar will initially consist of two circuit bays, two transformer bays, two bus sectionalisers
and one wing coupler (CG-type arrangement).

1 One ortwo 400/ 220 kV transformers will be initially installed (to be determined during the course of Step 3).

1 Compensation and filters (see below)

Belcamp must also be assessed foiits suitability for future expansion. Section 1.2.4.1 states:

1 The 400 kV substation must be expandable to 4 circuit bays, 4 transformer bays, and two wing couplers, and
four 400/ 220 kV transformers (8 bay enhanced ring arrangement).

1 Space may be required at this new substation for reactive compensation and harmonic filters if anew cable
circuit is selected. The size of any required reactive compensation or filters will be determined in the course

of Step 3.

9 Cabile circuit approaches to the new400 kV busbar must be considered in the design to ensure future circuits
can connect to the busbar.

Reactive compensation must be considered as it has significant spacerequirements as well as a high likelihood of
being required. Harmonic filters require more space, albeit a lower likelihood of being required. However, the
presence of harmonic filters cannot be discounted at this stage.

2.4.2 Other Requirements

There are existing projectsin progress and planned at Belcamp substation. These include:

1 CP0984 alnstallation of 220 kV switchgear in existing building and installation of one additional 220/110 kV
transformer. This is expected to be complete in 2023.

1 CPO0966 a Installation of static compensation connected at 220 kV. This will be outside the current site
boundary. There is a risk that this project will also trigger installation of 220 kV harmonic filters at Belcamp.

1 CP1213 4 Construction of a new 220 kV GIS switchroomto extend the CP0984 220 kV switchboard with 12
bays; installation of 2 x 220/110 kV transformers and up to 6 x 220 kV feeder circuits. This will be outside
the current site boundary.

Construction of the new 220 kV switchroom under CP1213 is a dependency for this project as the400/ 220 kV
transformer installed for CP1021 will connect to this new switchboard.

EirGrid have indicated that there is potential for additional 400 kV or 220 kV connections from various offshore
projects. These are not considered in this report.

2.4.3 Design Options
This report will examine the suitability of Belcamp as an end point for the Woodland 400 kV circuit. Development

of a full site layout incorporating all known and potential future works is outside the current scope. The basis of
design is the WSP drawing 70080035 -WSR001, showing indicatively the future 220 kV switchroom planned
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under CP1213 along with an indicative arrangement of the 400 kV switchroom. The 400 kV arrangement shown
inthisdrawingE g e h G661 §GeéGT Ee Heéeéel gle éeéggHeGheT §9G 8GE ¢gél1 Ec

244 Impact of Cable Size on GIS

Discussion with 400 kV gas insulated switchgear manufacturersindicated that the largest cable box compatible
with the switchgear is a Pfisterer size 8.This can take cable up to 3000 mm?. This is likely to be the casewith all
major manufacturers. If a cable larger than this is selected, it would not be possible to terminate it directly into the
GIS or a gas insulated busbar (GIBgxtension from it. In this case, the cable would need to terminate to an outdoor
sealing end structure, then connect via open busbar to the reactive compensation and AIS bushingsconnected to
the GIS This will affect the size of the 400 kV plant footprint .

2.4.5 Connection of Reactive Compensation

It is assumed for this assessment that a 100MVAr shunt reactor will be needed ateach end of the 400 kV circuit
as reactive compensation. This isassumed for purposes of this report to be case for boththe UGC and OHL options.
The actual requirement will not be confirmed until further studies are carried out. EirGrid have indicatedthat the
reactor does not need to be switchable independent of the circuit.

Options considered for connection:

1) Terminate incoming cable / overhead line to an AIS busbar compound; tee the reactor off the busbar; connect
the busbar to a cable, GIBor AIS bushinginterface and continue to the GIS.This is shown inFigure 2-3

GABLE-AIS | caBLE
'”TERF“CE\ BUSBAR CIRGUIT
AND 1/Ph
—_ SHUNT —_—
REACTOR \
COMPOUND CABLE-AIS ORGIB

INTERFACE

Figure 2-3 AIS Compound Connection

2) Cable or GIB onnection directly to GIS by dual cable box or similar. This would be to the same panel that the
Woodland circuit terminates to. Alternatively, this connection could be banked onto the same GIS circuit
breaker. This would allow the reactor to beindependently switchable, however EirGrid have indicated that this
is not required. This is shown inFigure 2-4
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OR
\Y
CABLE CIRCUIT CABLE SHUNT
AND REACTOR CIRCUIT REACTOR
2/ Ph 1/Ph 1/Ph

Figure 2-4 GIS Direct Connection

3) Three ended GIB connection from GIS to incoming circuit and reactor.This is shown inFigure 2-5

GIB

SHUNT REACTOR
———— GCONNEGTION:
GIB - OIL BUSHING
OR GIB-AIS

GIB - CABLEOR
GIB - AIS
TERMINATION

Figure 2-5 GIB Connection

Application to Belcamp:

1 Optionl: This option has the largest footprint and the most exposed 400 kV conductor and is therefore the
least preferred. If a cable larger than 3000 mm2 is used for the cable circuit, this would be the only feasible
option.

f Option2: This isafeasible option for Belcampé h Gg Gé& &h T Genme.& & GIB intgriace directly.
onto the shunt reactor is not acceptable to EirGrid, then this would bethe preferred solution.
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f Option3: This is a feasible optionfori e Gé 8 gH &h GgGé & hmm2@a GIB iaterfGoe digdlly 2 =
onto the shunt reactor is acceptable to EirGrid, this option means there will be less exposed 400 kV at
Belcamp. This would be considered as the preferredsolution in this case

Site layouts

Figure 2-6 and Figure 2-7 show layout options for overhead and underground cable connection of the Woodland
a Belcamp 400 kV circuit. The base layout of the expandedsite with 220 kV switchroom and static compensator is
from drawing 70080035 -WSR 001, provided by EirGrid.These drawings should be considered to be indicativeand
for concept design only. There is a separate design exerciséeing carried out to create an overall arrangement of
Belcamp incorporating new plant from all of the known projects being considered for the site.



vacobs

Substation Feasibility Assessment- Belcamp 400 kV Connection

PROPOSED 220kV
CABLE ROUTE |
CP1213 |

EUTURE EXPANSION |

NEW 400 kV SWITCHROOM |
AND 400/220 kV HARMONIC |
TRANSFORMERS 550 kv F%g |
(CP0966) ? ! |

B STATCOM i |

3 E FOR CP0966 _ " .'

! ne )

SHUNT
REACTOR
/ |

Sgogo oo oogo o oooog

NEW 220 kV
SWITCHROOM FOR v ~ |
CP1213 ,7 |
‘l".l“.l ‘II‘
P \I — |
EXISTING 220 kv~ "~ EXISTING 110 KV
- SWITCHROOM

SWITCHROOM

Figure 2-6 Belcamp 400 kV layout option & Overhead line

Figure 2-6 shows a potential orientation for the new 400 kV switchroom and transformers. Other alignments are

feasible and the optimal arrangement of the overall site is still to be developed. In this arrangement the reactive
compensation is located beneath the oversailing conductors between OHL gantry and the400 kV AIS bushings at

the end of the GIB, connecting to the GIS.Note that if a cable > 3000 mm? is used, a similar arrangement of

overhead conductor would be required.
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GIB connection is shownfor external connections from the switchgear. Cable could also be usél. It is assumed that

the GIB can be run either above or below theauxiliary control room.

PROPOSED 220kV
CABLE ROUTE
CP1213

EUTURE EXPANSION

; SHUNT

NEW 400 kv SWITCHROOM — REACTOR sronc |
AND 400,/220 kV 220 kv |
(CP096B) |

TRANSFORMERS

STAT COM
FOR CP0966

Soogo oo oooo oo cooog

NEW 220 kV
v N |

SWITCHROOM FOR ,
CP1213 Ji
C - \
 EXISTING 110 kV
SWITCHROOM

EXISTING 220 kV
SWITCHROOM -

Figure 2-7 Belcamp 400 kV layout option & Underground Cable

Figure 2-7 shows a potential orientation for the new 400 kV switchroom and transformers. Other alignments are
feasible and the optimal arrangement of the overall site is still to be developed. This layout shows option 2 of
connection of the reactive compensation, with two sets of 400 kV cables connecting to multiple cable boxes on
the 400 kV switchgear. It is based on an elevated building design with the control / auxiliary room at 1 stfloor level

allowing cables to run beneath.
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2.4.6 Overhead Line vs Underground circuit options

The cable and overhead line feasibility reports 321084AJ-RER002 and 321084AJ -RERO003 indicate that entry
of circuits will be generally from the west (north west or south west, to be determined once the final route selection
is made) and able to reach a termination point in the expanded area north west of the existing substation
boundary.

For an overhead line scenario there would be a terminal tower outside the sitewith droppers to a standard gantry
structure within the site. From here connection to the switchgear would be by either air or gas insulated busbar,
with a suitable tee to reactive compensation if it is needed.

A cable circuit may be brought to a suitable termination point at or near the 400 kV switchroom. The sze of the
cable will determine the options for termination as per the preceding sections of this report. The cable option
would allow greater flexibility in the final layout of the site . At this point it is only an assumption that the 400 kV
switchroom will be sited on the west of the expanded site. There is a future exercisé¢o develop a comprehensive
layout incorporating all known future development and examining the interaction of 220 kV and 400 kV cable
corridors. However,it may be concluded there is a feasible solution for location of all required plant and equipment
for CP1021 at Belcamp.

2.4.7 Site Expansion
For Belcamp to be a suitable site to receive the400 kV connection from Woodland and be able to accommodate
the future expansion as detailed in the Project Requirements, theexisting site will need expansion. Requirement

for expansion of Belcamp has already been triggered by projects C®966 and CP1213. It has been established
that the surrounding land is potentially available for further development .

2.5 Feasibility Assessment
As per SectionO, the following scale is used to assess thaechnical feasibility of this option.

More significant/difficult/risk Less significant/difficult/risk

400 kV Connection Options Technical Feasibility

Overheadinitial installation

Overhead line future expansion

Cable initial installation

Cable future expansion

2.6 Environmental Constraints

The potential environmental impacts of the Proposed Project at Belcamp are largely related to the potential for
land take associated withthe extension to the existing substation that is required to accommodate the additional
equipment for CP1021 to connect to the substation . The design options do not have a measurably different impact
on environmental topics once the land take is taken into consideration. Therefore, the technical options are not
included in this assessment, only the overall likelihood of impacts from any extension to the north.
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2.6.1 Biodiversity, Flora and Fauna

There are no designated sites near Belcamp Substation. Baldoyle Bay SAC and SPA are the closest at
approximately 4km distance. These are, however, hydrologically linked to the substation site by the water body
Mayne_010 and its tributaries. There is a ditd immediately to the north of the substation which drains into one of

the segments of Mayne_010 and Mayne_010 itself flows immediately north of the R139, from which access to the
substation is gained. The access road to the substation crosses this water kity. There are no NHA sites near to the
site.

Biodiversity features of interest within the surrounding area of the substation include a number of mature
hedgerows, the Mayne_010 water body and the ditch to the north of the site.

Potential impacts during construction include:

1  Temporary loss of terrestrial habitat within the footprint of the extension to facilitate access roads and
construction compounds; and

1  Potential pollution of local water bodies with the potential for onward impacts on Baldoyle Bay SAC; and

1 Disturbance, and temporary displacement of birds and mammals in habitats within or in close proximity to
the Project footprint.

Potential impacts during operation include:

1  Permanent loss of existing ditch habitat;

9 Loss of foraging grassland; and

1  Loss of hedgerows.

With respect to the ditch, it is not proposed to culvert it through the middle of the extended substation , rather to
divert it around the extended substation. It is assumed for this assessment that the diversion will include features
of biodiversity interest and will lead to an improvement on ecological value of the ditch, compared to the baseline
situation.

Colour coding for MCA a Biodiversity

As a result of the potential impacts during construction , in the absence of mitigation, the hydrological connection

to the SACand the potentially permanent loss of habitat, there is a moderate to high risk of a significant impact
on biodiversity.

2.6.2 Soils and Water

As is set out in Section 2.61 Biodiversity, there are two water bodies in close proximity to the substation;
Mayne_010 and a ditch which flows into a segment of Mayne 010 further north of the site.

The Mayne_010 has Poor WFD Status and is At Risk of not achieving its objective of @d ecological Status. It
suffers from significant pressures relating to urban runoff. It is hydrologically connected to Baldoyle Bay SAC; at
4km from the site, the potential for impacts on the SAC exists but is limited. The SAC ishowever, close enough a
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less than 5km to mean that Mayne_010 is considered to be a more sensitive water body than its Poor Status would
normally suggest.

There is no history of flooding on the site; there is some evidence of pluvial flooding (PFRA)immediately to the
north of the existing substation (105 Annual Exceedance Probability (AEP); andsome potential for fluvial flooding
(10%AEP) along the banks of the Mayne_010 to the south of the substation and across the route of the existing
access track.

Assuming that the diversion of the ditch is designed in the interests of improved biodiversity, hydromorphological

features will be improved and this has the potential to be a beneficial impact from the proposed project. For the
substation itself, once operational it is unlikely there would be any water quality impacts from it as it is assumed
that control measures such as bunding of transformers, for example, would be included in the design of the new
equipment.

Therefore, the most significant risk to Mayne_010 is during construction. Potential impacts during construction
will include silty water runoff from exposed surfaces following topsoil strip of the greenfield site to the north,
changes to the hydrological regime of the drainage ditch, and the potential for works relating to this to lead to
onward distribution of increased levels of sediment.

There is potential for new development, on a currently greenfield site, to increase flood risk elsewhere, however it
is assumed for this assessment that any design would incorporate SUB features, in line with local planning policies
and other EirGrid substation extensions to attenuate flow to ensure no net increase in surface water runoff.

Colour coding for MCA & Soils and Water

There are potentially significant impacts on the Mayne_010 and as a result the risk is rated as moderate.

2.6.3 Material Assets a Planning Policy and Land Use

Details of policies in the Fingal County Development Plan of relevance to the potential extension of the substation
are included in the environmental Constraints Report (Document ref 321084AJ -REP_004). Of particular note, is
that the land to the west of the substation, where an extension would be feasible, is zoned for industrial and
employment use, although it is currently in agricultural use.

Land Use and Proposed Developments

Belcamp substation is located to the north of the E139 Priorswood, between Malahide Road and the M1, in the
northern outskirts of Dublin. The substation is bounded by agricultural fields to west, north and south;a residential

community is immediately south of the R139, across the road fromthe entrance to the existing substation.

In terms of land use in the surrounding area,the land is largely agricultural in use, with residential land to the south

asstated. Theland isin a zone identified by Fingal Development Plan as being suitable for commercial, office and

technology use. Land to the east and north east is zoned for recreational activity/green space.

There are a number of approved planning applications for proposed developments in the vicinity of the substation,
an overview of which is given.

321084AJ -RER008 13
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Figure 2-8 Proposed Developments Belcamp Substation

Greater Dublin Drainage Project

There is a proposed developmentimmediately north of the land in which any proposed extension of Belcamp

would be constructed: A #F§ h G d &1 e H 6 Mraiadge(@DDyprdjedt (5e€ Bduré 2-8). The area shown in this
figure includes the orbital sewer from the west, which crosses the M1 and a connecting sewer an@n acces track
for the proposed Waste Water Treatment Plant

The GDD projectwas approved by An Bord Pleanala (ABP), however the Board Order was quashed in November
2020 on the grounds that ABPdid not consult with the Environmental Protection Agency (EPA correctly, as it was
legally bound to do. The Application will be reconsidered by ABP following updates to environmental information
that are now required and consultation with the EPA. It is likely a decision will be made in 2023. If approved,
construction could begin in the two to three years following. Construction of CP1021 is unlikely to take place until
the late 2020s, which means there is unlikely to be combined impacts from both projects during their construction
phases.

GDD does, however, present constraints the extension of Belcamp substation to the east and to the north also.
This has been takeninto account in theland acquisition project (see Figure 2-2).

Other Projects

To the north, a regional distributor road is proposed, which, if constructed, would form a boundary between the
Belcamp development areaand GDDDGe HYEE §h HeEeHeGéeE G AgGee&Goh
no dates by which it is proposed to be designed and built. .

To the south of the substation, in the R139, it is proposed to install a fuel line which will deliver aviation fuel to
Dublin International Airport. This places a constraint on the routeing of cables to the substation along this road; it
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