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Preface 

The structure of this Environmental Impact Assessment Report (EIAR) for the East Meath – North Dublin Grid 

Upgrade (hereafter referred to as the Proposed Development) is summarised as follows: 

Volume 1: Non-Technical Summary  

Volume 1 provides a non-technical summary of the information contained in Volume 2 of the EIAR.  

Volume 2: Main Environmental Impact Assessment Report  

Volume 2 provides a general introduction, outlines the environmental impact assessment process, describes 

the scope of the Proposed Development, presents the consideration of reasonable alternatives and describes 

the environmental impacts specific to the Proposed Development.  

Volume 3: Appendices  

Volume 3 provides documentation and data that is supplemental to the information provided in Volume 2 of 

the EIAR. 

Volume 4: Figures  

Volume 4 provides drawings and large format images (labelled as ‘Figures’) that illustrate the information 

detailed in Volume 2 of the EIAR.  

Volume 5: Supporting Documents 

Volume 5 provides supporting documentation that were produced during the development of the Proposed 

Development. 
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2 Introduction 
 

EirGrid’s process on how to develop identified transmission network problems into viable 

technical solutions and further into construction and energisation is described in the 

document ‘Have Your Say’ published on EirGrid’s website (www.eirgridgroup.com). On a 

high-level this process has six steps as shown below in figure 1. Each step has a distinct 

purpose with defined deliverables. 

The Needs Report (this document) is a deliverable for Step 1. It will describe an 

identified transmission network problem. In this case the network problem is a shortage 

of capacity to transfer power along a corridor of 220 kV transmission lines in North 

Dublin. This corridor is between the Woodland 400 kV station to the north west of Dublin, 

the key load and generation centres at Finglas, Corduff, and Belcamp 220 kV stations, 

and load and generation in the city centre at Poolbeg and Shellybanks 220 kV stations.  

 

Figure 1 High level project development process 

2.1 Our statutory role  
EirGrid is the national electricity Transmission System Operator (TSO) for Ireland. Our 

role and responsibilities are set out in Statutory Instrument No. 445 of 2000 (as 

amended); in particular, Article 8(1) (a) gives EirGrid, the exclusive statutory function: 

“To operate and ensure the maintenance of and, if necessary, develop a safe, secure, 

reliable, economical, and efficient electricity transmission system, and to explore and 

develop opportunities for interconnection of its system with other systems, in all cases 

with a view to ensuring that all reasonable demands for electricity are met and having 

due regard for the environment.”   

http://www.eirgridgroup.com/


Furthermore, as TSO, we are statutorily obliged to offer terms and enter into agreements, 

where appropriate and in accordance with regulatory direction, with those using and 

seeking to use the transmission system. Upon acceptance of connection offers by 

prospective network generators and demand users, we must develop the electricity 

transmission network to ensure it is suitable for those connections. 

  



3 Regulatory Targets and Policy 

One of EirGrid’s roles is to plan the development of the electricity transmission grid to 

meet the future needs of society. To do this we consider how electricity may be used and 

generated years from now and what this means for the electricity grid of today.  

The key to this process is considering the range of possible ways that energy usage may 

change in the future. This means that we will analyse different scenarios that would 

represent this. Using this approach will allow us to efficiently develop the grid taking 

account of the uncertainties associated with the future demand for electricity and the 

future location and technology used to generate electricity.  

3.1 EirGrid scenarios  

To help us account for the uncertainties of the future, EirGrid have published a document 

titled Tomorrow’s Energy Scenarios 2017 to capture the range of possible future 

scenarios in energy production and usage. These scenarios were formed by EirGrid 

following a period of public consultation and with significant input from government 

departments and agencies, energy research groups, and industry representatives. Four 

future scenarios have been developed: Steady Evolution, Low Carbon Living, Slow 

Change and Consumer Action.  

At the time of this need investigation the transition to Scenario Planning was not 

complete and the study cases required for analysis were not available. Bespoke study 

cases were created for this needs assessment. 

When the input data for the Tomorrows Energy Scenarios became available the 

assumptions used in the study cases were compared with the scenarios. The 

assumptions were found to align with the three scenarios that have been developed for 

2025. These are the Slow Change, Steady Evolution, and Low Carbon Living scenarios. 

Specific assumptions taken account of are: 

 The demand levels in the cases, excluding data centre demand, were generally 

consistent with the demand levels presented in the Forecast Statement 2015-

2024, which in turn takes information from the Generation Capacity Statement 

2015-2024. These publications were the most up to date available at the time of 

the study. This assumption is very similar to the assumptions used in the Slow 

Change and Steady Evolution scenarios. However a number of new and existing 

customers in the Dublin region have requested new connections or increases in 

existing connection agreements.  



 Connection of data centres has been accounted for in line with latest known 

information at this point in time. In total, just over 1200 MW of data centres have 

been assumed in the cases (see section 3.3 for more details). This figure is 

based on executed connection agreements and offered connection agreements.  

This assumption is in line with the assumed data centre demand figure used in 

the 2025 Low Carbon Living scenario, which is 1400 MVA.   

 The connection of renewable generation to meet the Governance’s renewable 

energy target of meeting 40% electricity demand from renewable generation by 

2020 - covered by the Steady Evolution scenario.  

In line with our statutory obligation the future scenarios are analysed to establish that the 

transmission system is in compliance with the Transmission System Security Planning 

Standards (TSSPS). If the system is in breach of any of these standards the issue must 

be addressed and a solution identified.  

3.2 Study assumptions  

The above mentioned assumptions were used to create the cases that were 

subsequently analysed. The year 2025 was chosen for analysis as it was deemed an 

appropriate point in time to assess the long term strategic needs of the system and to 

design reinforcement options to address those needs. Later years will be studied in 

Steps 2 and 3 solution option development, particularly when determining headroom 

created by the solutions. This year has been determined as the earliest stable point in 

the future to form a reliable development plan around. By this time it is expected that a 

number of network reinforcements will have been implemented, Gate 3 renewable 

generation will have been integrated into the system and a number of new loads will 

have been connected into the Dublin network. 

Some of the reinforcements that have been assumed to be energised were:  

 the series compensation of the existing 400 kV circuits,  

 a 400 kV submarine cable across the Shannon Estuary between Moneypoint 400 kV 

station and Kilpaddoge 220 kV station,  

 and reinforcement of the network between Dunstown and Woodland 400 kV stations.  

A need to reinforce the network between Dunstown and Woodland 400 kV stations has 

been identified but the best performing solution option has not been selected at the time 

of this report. The solution option between Dunstown and Woodland assumed for the 

purposes of this study was the creation of a new 400 kV circuit between the stations. 

This new circuit is achieved by increasing the voltage of an existing 220 kV path 



between the stations to 400 kV using innovative tower reconstruction methods. The 

inclusion of this network solution will have little impact on the outcome of this study as 

the issues in the Kildare to Meath Reinforcement Project, and North Dublin are unrelated. 

The existing Moyle Interconnector and East-West Interconnector (EWIC) were assumed 

available in 2025. Moyle and EWIC will be assumed to have 500 MW import/export 

capacity.  

Two seasonal variations were studied to examine the effect of different load profiles and 

ratings: Winter Peak and Summer Peak. Winter and Summer Peak represent points in 

time when the system is most heavily loaded and therefore the time when there is most 

likely to be thermal issues on the system and low voltage risks. A minimum load case 

was not considered at this time because problems along the North Dublin Corridor are 

related to increases in demand. The minimum load is forecasted to grow due to the 

addition of substantial amounts of data centre demand which, unlike traditional demand, 

is time invariant. Therefore any problems associated with low load (such as the control of 

high voltages) are likely to improve. If new cables are planned as part of any solution 

option to high demand problems the need for minimum demand cases will be re-visited.  

3.3 Demand Assumptions 

Data centre load in Dublin is expected to grow substantially between now and 2025. At 

the time of this report some 338 MW of data centres are already connected in Dublin. 

Three phases of new data centre demand are assumed, based on requests for 

connection and offers for connection that have been accepted: 

 Phase 1 – applicants that have accepted connection offers; 

 Phase 2 – applicants with offers yet to be accepted; 

 Phase 3 – additional possible future applicants (‘speculative’). 

The volumes of new load and the expected connection points in each phase are shown 

in Table 1 below. 

  



Project Name Nearest Transmission Node MIC (MW) 

Phase 1   

Bancroft Carrickmines County 110 kV  40 

Jacobs Inchicore 110 kV 70 

Newbury Belcamp 110 kV 27 

Clonshaugh/Finglas Belcamp 110 kV 40 

Cloghran Corduff 110 kV  49 

Clonee Corduff 110 kV  73 

West Dublin West Dublin 110 kV 108 

Snugborough Corduff 110 kV  22 

Phase 1 Total  429 

Phase 2   

Clonee Corduff 110 kV  37 

Cruiserath Corduff 110 kV  267 

Belcamp1 Belcamp 110 kV 56 

Snugborough Corduff 110 kV  40 

Belcamp2 Belcamp 110 kV 46 

Phase 2 Total  446 

Phase 1 & 2 Total  (875) 

Phase 3    

 Corduff 110 kV  135 

 West Dublin 110 kV 135 

 Belcamp 110 kV 135 

Phase 3 Total  405 
Table 1 Data Centre Demand Assumed 

3.4 Generation Assumptions 

The existing portfolio of large generation in Dublin was assumed to be available for these 

studies. The generators assumed are: 

 Dublin Bay Unit 1, at Irishtown 220 kV station, 

 Poolbeg Combined Cycle, at Shellybanks 220 kV station, 

 Huntstown 1, at Finglas 220 kV station, 

 Huntstown 2, at Corduff 220 kV station, 

 North Wall Combined Cycle, at North Wall 220 kV station, 

 Dublin Waste to Energy, at Poolbeg 220 kV station. 

 

The generators that can have the greatest influence on power flows in North Dublin are 

Poolbeg Combined Cycle, Huntstown 1, and Huntstown 2. The availability and dispatch 

of these generators is a key input to this study. 

 

Of the remaining generators, the following assumptions were made for this study: 

 North Wall Combined Cycle was assumed to not run due to the running expense 

and age of the plant. It is assumed likely that this generator will be closed by the 

year of this analysis. 



 Dublin Waste to Energy was assumed to always be running. This generator is 

relatively small and does not have the same influence on power flows in Dublin 

as the larger generators. 

3.5 Study Cases  

The study cases selected are outlined in Table 2 below. 

 Study Case 
Data Centre 

Demand 
Assumptions 

Key Generation in 
Dublin 

Inter 

connection 

Network Wind 

1a 
Winter 
Peak  

Phase 1 & 2 

Dublin Bay (DB1, 
Huntstown 2 (HN2), 
Huntstown 1 (HNC), 
Poolbeg/Shellybanks 

(PBC) 

EWIC Import 

Moyle Import 

North South 
Interconnector 

In 

 

Regional 
Solution In 

 
Kildare – 

Meath 
Reinforcement 

In 

All-Island 

 

30% 
Winter 
Peak 

 

20% 
Summer 

Peak 

1b 
Summer 

Peak 

2a 
Winter 
Peak  

Phase 1 & 2 3 large units in Dublin 

2b 
Summer 

Peak 

3a 
Winter 
Peak 

Phase 1,2 & 3 
DB1, HN2, PBC, 

HNC 
3b 

Summer 
Peak 

4a 
Winter 
Peak  

Phase 1,2 & 3 3 large units in Dublin 

4b 
Summer 

Peak 

Table 2 Study Cases 

 

These study cases are designed to highlight issues associated with new large data 

centre loads emerging in Dublin (and North Dublin in particular) and identify resulting 

transmission constraints. To test the performance of the Woodland – Belcamp corridor 

generator dispatch patterns were set up to create power flows from west of Dublin 

towards the eastern side of the city. This was achieved with supply from Woodland via 

imports on the east-west interconnector (EWIC), low generation in north Dublin and 

increasing loads at Corduff, Finglas and Belcamp.   

  



4 Statement of Need 

There are two key drivers that highlight the need to develop the transmission system in 

North Dublin, shown in Figure 2, namely: 

1. Increased demand in North Dublin. New data centre demand is concentrated 

around North Dublin. These data centres are located at, or near, the existing 

substations at Corduff, Finglas, and Belcamp. There are a limited number of 

circuits to supply these zones and constraints are likely as installed demand 

capacity increases.     

 

2. Low Generation in Dublin. There are four generation stations in Dublin 

connected at Finglas, Corduff, Shellybanks, and Irishtown respectively. The 

generators at Finglas, Corduff, and Shellybanks can be used to supply the load in 

north Dublin and offset flows from Woodland towards Corduff. However, these 

generators are likely to be overtaken in the merit order by newer, more efficient, 

conventional generators and increasing levels of renewables. Renewable 

generation is generally built remote from Dublin and new power stations could be 

located outside Dublin. This means the power produced will have to be 

transported to get to where it is needed around Corduff, Finglas, and Belcamp. 

These two factors drive the requirement for additional transmission network capacity in 

North Dublin diagnosed by non-compliance with the Transmission System Security 

Planning Standards (TSSPS).  

The TSSPS contains a number of tests of the robustness of the transmission system. 

These are: 

 N-1, the unplanned tripping of one item of transmission equipment at any time. 

 N-G-1, the unplanned tripping of one item of transmission equipment at any time 

concurrent with a planned or unplanned outage of a generator. 

 N-1-1, the unplanned tripping of one item of transmission equipment concurrent 

with a planned outage of one other item of transmission equipment during the 

maintenance outage season (between March and September). 

Our analysis has shown that the N-G-1 test is breached. When one of the key 

generators in North Dublin is unavailable a subsequent unplanned loss of either of the 

existing two 220 kV circuits between Woodland, Corduff, and Finglas substations will 

overload the remaining parallel circuit. If the network is re-configured to re-route power 



away from these circuits then violations occur on the opposite end of the corridor on the 

Finglas – Poolbeg 220 kV and Finglas – Shellybanks 220 kV cable circuits.  

Further reductions in available generation in Dublin, or increases in demand connections, 

are shown to make the overloads worse.  

 

 

Figure 2 Map of the North Dublin area showing the Transmission Network. 

 

 

  



5 Detailed Analysis 

This chapter describes, in detail, the network problems which were identified for each of 

the four study cases.  

Load flow results are shown for each study case in turn including problems identified 

from N-1, N-G-1, and N-1-1 tests.  

The results of the Less Probable Contingency (LPC) assessments are shown where 

applicable. LPCs are where multiple items of transmission equipment are lost at the 

same time for the failure of a single item. For example, a double circuit tower failure 

removing two circuits from service simultaneously. These events are rare but are of 

interest where consequences are potentially severe. 

The arrangement of the network in Dublin can be changed to help manage power flows 

and short circuit current levels. The normal arrangement is intended to provide the 

highest levels of security of supply but an alternative arrangement can be put in place 

following certain faults or in advance of planned outages.  

5.1 Dublin network arrangement 

The network in Dublin can be rearranged in response to changes in the pattern of 

dispatched generation to manage power flow and short circuit current levels.  

Changing the network layout at Shellybanks 220 kV station is done in response to 

analysis carried out by Neartime and Realtime operations in support of the National 

Control Room. 

The rearrangement can be put in place in response to an unplanned tripping on the 

network to ensure continued security of the network. The network can also be 

rearranged during planned outages to avoid system security concerns following a 

subsequent unplanned tripping of network equipment.  

The normal and alternative arrangements are described below and the reasons why the 

different arrangements could be used are described. 

5.1.1 Normal arrangement 

The ‘normal’ running arrangement for Dublin with four large generator units dispatched is 

shown below. The network in Dublin is designed with a north-south split for power flow 

and short circuit current level management purposes. When four large generators are 

dispatched in Dublin short circuit current levels are a particular concern so this split is in 

place at those times.  

The network split is made at the Poolbeg and Shellybanks 220 kV stations.  



At Poolbeg 220 kV station the split is created using the inter-bus tie reactor to make 

either side of the split appear electrically far apart.  

At Shellybanks 220 kV the substation is operated with a normally open point on the 

busbar. The three generation units that make up Poolbeg Combined Cycle generation 

are connected at Shellybanks. One of these units is usually connected to the north 

Dublin network and two to the south. This is shown in Figure 3. 

 
Figure 3 Dublin Normal Running Arrangement 

5.1.2 Alternative arrangement 

When one or more of the large generators in Dublin is not dispatched the network split at 

Shellybanks 220 kV station can be re-arranged, or closed.  

When either of the Huntstown generators are unavailable power flows on the Corduff - 

Woodland and Corduff – Clonee – Woodland 220 kV circuits to the load at Corduff, 

Finglas, and Belcamp increase and can lead to overloads of the circuits. The 

Shellybanks 220 kV station split can be re-arranged to connect more Shellybanks 

generation to the north side of the Dublin network. This generation can then offset flows 

from Woodland to Corduff and achieve a better balance of power flow. All three units at 



Shellybanks cannot be re-selected to the north side of the open-point when the units are 

at full output without overloading the cables north of Shellybanks. This leaves the option 

to rearrange Shellybanks to connect two of the PBC units to Belcamp and one unit to 

Poolbeg. This results in the three PBC units on the north side of the Dublin split but with 

reduced security of supply as the unplanned loss of one item of transmission equipment 

could lead to two of the PBC units being isolated from the network. This arrangement is 

shown below in Figure 4. 

 

Figure 4 Alternative Running Arrangement 

 

 

  



5.2 Case 1 – Base Case 

5.2.1 Description of the case 

This is the base case. It assumes no changes to the existing portfolio of generators in 

Dublin with 4 units, Dublin Bay 1, Huntstown 1, Huntstown 2, and Poolbeg Combined 

Cycle available for dispatch. This case is designed to identify network constraints 

associated with the connection of 875 MW of new data centre demand as offered.    

 Study Case 
Data Centre 

Demand 
Assumptions 

Generation 
Participating in 
Market in Dublin 

Inter 

connection 

Network Wind 

1a 
Winter 
Peak  

Phase 1 & 2 

Dublin Bay (DB1), 
Huntstown 2 (HN2), 
Huntstown 1 (HNC), 
Poolbeg/Shellybanks 

(PBC) 

EWIC Import 

Moyle Import 

North South 
Interconnector 

In 

 

Regional 
Solution In 

 
Kildare – 

Meath 
Reinforcement 

In 

All-Island 

 

30% 
Winter 
Peak 

 

20% 
Summer 

Peak 

1b 
Summer 

Peak 

Table 3 Summary of inputs to Case 1 

5.2.2 Overview of problems 

An overview of compliance with the TSSPS for this case is shown in Table 4 below. 

Season N-1 N-G-1 N-1-1 

Winter Peak 
  

Not Applicable 

Summer Peak 
   

Table 4 Case 1 Compliance with TSSPS 

 
Case 1b fails on N-G-1 at Summer Peak. With one generator outage in the north Dublin 

area the network cannot cope with the unplanned loss of one circuit. This is explained in 

the following sections. 

5.2.3 TSSPS tests results 

5.2.3.1 Normal network  

Results are shown in Table 5 below for analysis of the Dublin network with the normal 

running arrangement (shown in section 5.1.1). 

  



Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading  
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 74% 395 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 76% 330 434 

Winter Peak N-G-1 
‘G’ – HNC 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 98% 523 534 

Winter Peak N-G-1 
‘G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 102% 545 534 

Summer Peak N-G-1 
‘G’ – HNC 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 114% 495 434 

Summer Peak N-G-1 
‘G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 119% 516 434 

Table 5 Results of TSSPS Tests for Case 1 

 
There are overloads for N-G-1.  

There are no N-1 or N-1-1 problems.  

The N-G-1 problems are for the unavailability of either HNC or HN2 and the subsequent 

unplanned loss of the Clonee – Woodland 220 kV line. This results in the unacceptable 

overload of the remaining Corduff - Woodland 220 kV line for summer peak. Overloads 

less than 110% are acceptable provided the overload can be removed within 30 minutes. 

Overloads on cable circuits are dependent on the design of the cable, and the pre-

contingent loading, and are considered on a case-by-case basis. 

5.2.3.2 Alternative network  

To prepare for a planned generator outage (in this case, HN2 unavailable) the network 

can be rearranged to the configuration described in 5.1.2. The rearrangement was found 

not to be effective at removing the overloads.  

  



5.3 Case 2 – Dublin generation unavailable 

5.3.1 Description of the case 

Of the four large generators in Dublin, three have a significant influence on power flows 

in North Dublin. These are the two Huntstown generators (HNC and HN2), and the 

Poolbeg combined cycle plant (PBC, consisting of three units). This case will focus on 

the impact of any one of these key generators being unavailable for any reason, 

resulting in three large units left available in the Dublin area.       

This case is considered due to increasing penetration of renewables, new more efficient 

generators, changes to the energy market, and the advancing age of the generation in 

Dublin.  

Generators in Dublin are also central to the need case for transmission reinforcement in 

North Dublin given their proximity to the new loads and ability to reduce the amount of 

network capacity required through offsetting flows along the North Dublin corridor. It is 

therefore vital to understand the networks ability to supply the contracted load changes 

should a generator unit become unavailable. 

 

 Study Case 
Data Centre 

Demand 
Assumptions 

Generation 
Participating in 
Market in Dublin 

Inter 

connection 

Network Wind 

2a 
Winter 
Peak  

Phase 1 & 2 3 large units in Dublin 
EWIC Import 

Moyle Import 

North South 
Interconnector 

In 

 

Regional 
Solution In 

 
Kildare – 

Meath 
Reinforcement 

In 

All-Island 

 

30% 
Winter 
Peak 

 

20% 
Summer 

Peak 

2b 
Summer 

Peak 

Table 6 Summary of inputs to Case 2 

5.3.2 Overview of problems 

An overview of compliance with the TSSPS for this case is shown in Table 7 below. 

Season N-1 N-G-1 N-1-1 

Winter Peak 
 

 Not Applicable 

Summer Peak    

Table 7 Case 2 Compliance with TSSPS 

 

 



Case 2 fails on N-1, N-G-1, and N-1-1 at Summer Peak, and for N-G-1 at Winter Peak. A 

case with three generators in North Dublin cannot be made compliant for the concurrent 

loss of one generator and one item of transmission equipment. It follows that further 

outages of either lines or a generator make the situation worse. This is explained in the 

following sections. 

5.3.3 TSSPS tests results 

Each of the three generators, PBC, HNC and HN1, were removed in turn and studies 

repeated for N-1, N-G-1, and N-1-1. Results are shown in the following sections. 

5.3.3.1 HN2 Unavailable 

Huntstown 2 (HN2) is connected at Corduff 220 kV station. With this generator 

unavailable the network is re-arranged to the alternative layout shown in 5.1.2.  This 

network rearrangement was used in this study in preparation for a contingency to help 

manage unacceptable overloads of the Corduff – Woodland and Clonee – Corduff 

220 kV circuits identified with the network in the normal layout.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading  
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff – Woodland 2 220 kV cct 84% 448 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 86% 460 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 100% 434 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 103% 447 434 

Winter Peak N-G-1 
‘G’ – HNC 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 113% 603 534 

Summer Peak N-G-1 
‘G’ – HNC 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 144% 625 434 

Summer Peak N-1-1 
Corduff - Woodland 2 220V cct & 
Clonee – Woodland 1 220 kV cct 

North Wall – Poolbeg 220 kV cct 
Finglas – North Wall 220 kV cct 

130% 
133% 

429 
439 

330 
330 

Table 8 Results of TSSPS Tests for Case 2 – HN2 unavailable 

 

There are overloads for N-1, N-G-1, and N-1-1.  

N-1 problems are for the loss of either Clonee – Woodland 220 kV line or Corduff – 

Woodland 220 kV line. This results in the overload of the remaining 220 kV line between 

Corduff and Woodland for summer peak. These overloads can be reduced post-fault by 

increasing the output on HNC and PBC to maximum and using up the margin left 

available for reserve.  

Though increasing remaining generators to maximum is sufficient for N-1 there are more 

severe problems for N-G-1 and N-1-1 where this will not be enough. For a planned 

outage of HNC (on top of the unavailability of HN2) the overload for the loss of the 

Clonee – Woodland 220 kV line or Corduff – Woodland 220 kV line is made worse 



(144% in Summer Peak). There is then not enough network capacity to feed the load in 

North Dublin even if the remaining generators are set to maximum.  

For an N-1-1 involving the loss of Clonee – Woodland 220 kV line and Corduff - 

Woodland 220 kV line there are overloads on the North Wall – Poolbeg and Finglas – 

North Wall 220 kV cables.  

5.3.3.2 HNC Unavailable 

Huntstown 1 (HNC) is connected at Finglas 220 kV station. With this generator 

unavailable the network is re-arranged to the alternative layout shown in 5.1.2. This 

network rearrangement was used in this study in preparation for a contingency to help 

manage unacceptable overloads of the Corduff – Woodland and Clonee – Corduff 

220 kV circuits identified with the network in the normal layout.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 80% 427 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 82% 438 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 95% 412 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 97% 421 434 

Winter Peak N-G-1 
‘G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 113% 603 534 

Summer Peak N-G-1 
‘G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 144% 625 434 

Summer Peak N-G-1 
’G’ – PBC 
Corduff - Finglas 1 220_kV cct 

Corduff - Finglas 2 220 kV cct 105% 456 434 

Summer Peak N-1-1 
Corduff - Woodland 2 220 kV cct & 
Clonee – Woodland 1 220 kV cct 

North Wall – Poolbeg 220 kV cct 
Finglas – North Wall 220 kV cct 

140% 
145% 

462 
479 

330 
330 

Table 9 Results of TSSPS Tests for Case 2 – HNC unavailable 

 

The loss of either Clonee – Woodland 220 kV line or Corduff - Woodland 220 kV line 

(with HNC and HN2 out) results in the overload of the remaining Corduff - Woodland 

circuit for summer peak. These overloads cannot be reduced post-fault by increasing the 

output on PBC to maximum and there is not enough network capacity to feed the load in 

North Dublin.  

The Corduff – Finglas 220 kV lines are also affected in this case for an N-G-1 test. The 

loss of PBC at Shellybanks 220 kV station when HNC at Finglas 220 kV station is 

unavailable leads to an N-1 overload on the Corduff – Finglas 220 kV lines.    

For an N-1-1 involving the loss of Clonee – Woodland and Corduff - Woodland 220 kV 

lines there are overloads on the North Wall – Poolbeg and Finglas – North Wall 220 kV 

cables.  



5.3.3.3 PBC Unavailable 

With all units at PBC, connected at Shellybanks 220 kV station, unavailable there is no 

need to re-arrange the network and the normal layout described in 5.1.1 is used.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 87% 465 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 88% 470 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 92% 399 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 95% 412 434 

Winter Peak N-G-1 
’G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 116% 619 534 

Summer Peak N-G-1 
’G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 135% 586 434 

Summer Peak N-1-1 
Poolbeg 220_kV Reactor& 
Corduff - Woodland 2 220 kV cct  

Clonee – Woodland 1 220 kV cct 108% 356 330 

Table 10 Results of TSSPS Tests for Case 2 – PBC unavailable 

 

There are no N-1 problems.  

There are unacceptable overloads for N-G-1.  

N-G-1 problems are for the loss of either Clonee – Woodland or Corduff - Woodland 

220 kV lines (with HN2 out) which results in the overload of the remaining Corduff - 

Woodland 220 kV circuit. These overloads cannot be reduced post-fault by increasing 

the output on the single remaining generator in North Dublin (HNC) to maximum and 

there is not enough network capacity to feed the load in North Dublin.  

An N-1-1 involving the loss of the Poolbeg 220 kV Inter-Bus Tie Reactor and Corduff – 

Woodland 220 kV line leads to overloads on the remaining Clonee – Woodland 220 kV 

line (108%).  

5.3.3.4 Less Probable Contingency (LPC) Assessments 

As available generation in the Dublin area is further reduced the issues described so far 

in section 5.3 worsen. In addition, the case begins to fail the Less Probable Contingency 

(LPC) test. LPC events are where multiple items of transmission equipment are lost at 

the same time for the failure of a single item, for example both circuits carried on the 

same double circuit tower. 

The TSSPS does not permit any actions, before or after the event, to mitigate the effects 

of a LPC. The network must be designed to be robust enough to cope with these events. 

5.3.3.4.1 Woodland – Corduff Double Circuit LPC 

The Clonee – Corduff 220 kV and Woodland – Corduff 220 kV lines are hung on double-

circuit towers for the last 2km towards Corduff 220 kV station. The failure of one of these 

towers can lead to the simultaneous loss of both Clonee – Corduff 220 kV and Woodland 



– Corduff 220 kV lines. This can have catastrophic effects for certain load and 

generation combinations in Dublin.  

In Summer Peak 2025, for example, when both Huntstown generators are not 

dispatched, or unavailable, the double-circuit loss of Clonee – Corduff 220 kV and 

Woodland – Corduff 220 kV lines can lead to cascading overloads and voltage collapse 

in the Dublin area.  

5.3.3.4.2 Corduff – Finglas Double Circuit LPC 

Corduff – Finglas 220 kV ‘1’ and ‘2’ circuits are hung on double-circuit towers for the 

majority of their 4km length. The failure of one of these towers can lead to the loss of 

both lines when the Shellybanks 220 kV network split is in place.  

For Summer Peak 2025, with a north-south split at Shellybanks, if both HNC and PBC 

are unavailable then the double-circuit loss of Corduff – Finglas 220 kV leads to voltage 

collapse.  

  



5.4 Case 3 – Additional speculative Dublin load 

5.4.1 Description of the case 

Case 3 has additional load in Dublin compared to the base case. An extra 150 MW was 

added at each of Corduff, Belcamp, and West Dublin 220 kV stations on top of that 

already issued with connection offers. These are considered likely locations for 

connections of further data centre loads. Loads were modelled at 0.95 p.f. leading (i.e. 

consuming reactive power). Case 3 assumes no changes to the existing portfolio of 

generators in Dublin and all four generators are available for dispatch. The purpose of 

this case is to identify network constraints should the connection of new data centre 

demand be increased further in the medium to long-term.    

 Study Case 
Data Centre 

Demand 
Assumptions 

Generation 
Participating in 
Market in Dublin 

Inter 

connection 

Network Wind 

3a 
Winter 
Peak 

Phase 1,2 & 3 
DB1, HN2, PBC, 

HNC 
EWIC Import 

Moyle Import 

North South 
Interconnector 

In 

 

Regional 
Solution In 

 
Kildare – 

Meath 
Reinforcement 

In 

All-Island 

 

30% 
Winter 
Peak 

 

20% 
Summer 

Peak 

3b 
Summer 

Peak 

Table 11 Summary of inputs to Case 3 

 

5.4.2 Overview of problems 

An overview of compliance with the TSSPS for this case is shown in Table 12 below. 

Season N-1 N-G-1 N-1-1 

Winter Peak 
  

Not Applicable 

Summer Peak 
   

Table 12 Case 3 Compliance with TSSPS 

 
Case 3 fails on N-1, N-G-1, and N-1-1 at Summer Peak, and on N-G-1 at Winter Peak.  

With additional load in Dublin the network cannot be made N-1 compliant at Summer 

Peak. It follows that further outages of either lines of a generator make the situation 

worse. This is explained in the following sections. 



5.4.3 TSSPS tests results 

5.4.3.1 Normal network  

Results are shown in Table 13 below for analysis of the Dublin network with the normal 

running arrangement (shown in section 5.1.1). 

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 106% 566 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 108% 577 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 118% 512 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 120% 521 434 

Winter Peak N-G-1* 
‘G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 135% 721 534 

Summer Peak N-G-1* 
‘G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 165% 716 434 

Summer Peak N-1-1* 
Corduff - Woodland 2 220 kV cct & 
Poolbeg 220_kV Reactor 

Clonee – Woodland 1 220 kV cct 145% 478 330 

 *No Network Switching (see section 5.4.3.2 instead) 

Table 13 Results of TSSPS Tests for Case 3 

 
There are overloads for N-1, N-G-1, & N-1-1.  

N-1 problems are for the loss of either Clonee – Woodland or Woodland – Corduff 

220 kV lines. This results in unacceptable overloads of the remaining Corduff - 

Woodland 220 kV line for summer peak. For winter peak, these overloads are below 

110% and can be reduced post-fault by increasing the output on the remaining 

generators in North Dublin.  

There are more severe problems for N-G-1 and N-1-1. For a planned outage of HN2 the 

overload for the loss of Clonee – Woodland or Corduff - Woodland 220 kV line is made 

worse (165% in Summer Peak). There is now not enough network capacity to feed the 

load in North Dublin even if the output of the remaining generators is set to maximum.  

For an N-1-1 involving the loss of Corduff - Woodland 220 kV line and the Poolbeg 

220 kV Inter-Bus Tie Reactor there are unacceptable overloads on the Clonee – 

Woodland 220 kV line.  

5.4.3.2 Alternative network  

To prepare for a planned generator or line outage the network can be rearranged to that 

shown in 5.1.2. The rearrangement was found not to be effective at removing the 

overloads.  

  



5.5 Case 4 – Dublin generation unavailable & additional speculative 

load 

5.5.1 Description of the case 

Case 4 is the most onerous case and combines the sensitivities examined on a reduced 

generation portfolio in North Dublin (Case 2) and increased data centre load (Case 3). 

One generator in Dublin from the existing portfolio is assumed unavailable and an extra 

150 MW of load is added at each of Corduff, Belcamp and West Dublin on top of those 

demand already issued with connection offers. The purpose of this case is to identify 

network constraints and remaining margins should the connection of new data centre 

demand be increased in the medium to long-term when combined with a reduced 

portfolio of generation in Dublin.  

 Study Case 
Data Centre 

Demand 
Assumptions 

Generation 
Participating in 
Market in Dublin 

Inter 

connection 

Network Wind 

4a 
Winter 
Peak  

Phase 1,2 & 3 3 large units in Dublin 
EWIC Import 

Moyle Import 

North South 
Interconnector 

In 

 

Regional 
Solution In 

 
Kildare – 

Meath 
Reinforcement 

In 

All-Island 

 

30% 
Winter 
Peak 

 

20% 
Summer 

Peak 

4b 
Summer 

Peak 

Table 14 Summary of inputs to Case 4 

5.5.2 Overview of problems 

An overview of compliance with the TSSPS for this case is shown in Table 15 below. 

Season N-1 N-G-1 N-1-1 

Winter Peak 
  Not Applicable 

Summer Peak    

Table 15 Case 4 Compliance with TSSPS 

 

Case 4 fails on N-1, N-G-1, and N-1-1. A case with three generators in North Dublin 

cannot be made compliant for the concurrent loss of one generator and one item of 

transmission equipment. It follows that further outages of either lines of a generator 

make the situation worse. This is explained in the following sections. 



5.5.3 TSSPS tests results 

The extra load was added before each of the three key generators in North Dublin were 

removed in turn and studies repeated for N-1, N-G-1, and N-1-1. Results are shown in 

the following sections. 

5.5.3.1 HN2 Unavailable 

Huntstown 2 (HN2) is connected at Corduff 220 kV station. With this generator 

unavailable the network is re-arranged to the alternative layout shown in 5.1.2.  This 

network rearrangement was used in this study in preparation of a contingency to help 

manage unacceptable overloads of the Corduff – Woodland 220 kV line identified with 

the network in the normal layout.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 115% 614 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 122% 651 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 145% 629 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 147% 638 434 

Winter Peak N-G-1 
‘G’ – HNC 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 150% 801 534 

Summer Peak N-G-1 
‘G’ – HNC 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 190% 825 434 

Summer Peak N-1-1 
Corduff - Woodland 2 220 kV cct & 
Clonee – Woodland 1 220 kV cct 

North Wall – Poolbeg 220 kV cct 115% 380 330 

Table 16 Results of TSSPS Tests for Case 4 – HN2 unavailable 

 

There are overloads for N-1, N-G-1, and N-1-1.  

N-1 problems are observed for the loss of either Clonee – Woodland or Corduff - 

Woodland 220 kV lines. This results in unacceptable overloads on the remaining Corduff 

- Woodland 220 kV line for summer peak and winter peak. These overloads cannot be 

reduced below 100% by increasing the output on HNC and PBC to maximum and using 

up the margin left available for reserve.  

For a planned outage of HNC (on top of the unavailability of HN2) the overload for the 

loss of Clonee – Woodland or Corduff - Woodland 220 kV line is made worse (190% in 

Summer Peak). There is now not enough network capacity to feed the load in North 

Dublin even if the output of the remaining generator is set to maximum.  

For an N-1-1 involving the loss of Clonee – Woodland and Corduff - Woodland 220 kV 

lines there are overloads on the Poolbeg – North Wall – Finglas cables. Only two lines 

are left to feed the load in North Dublin (North Wall – Poolbeg and Belcamp - 

Shellybanks 220 kV cables) along with the two remaining generators (HNC and PBC). 

This is not enough to feed the expanded load in North Dublin.  



5.5.3.2 HNC Unavailable 

Huntstown 1 (HNC) is connected at Finglas 220 kV station. With this generator 

unavailable the network is re-arranged to the alternative layout shown in 5.1.2.  This 

network rearrangement was used in this study in preparation of a contingency to help 

manage unacceptable overloads of the Clonee – Woodland 220 kV line identified with 

the network in the normal layout.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 105% 560 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 108% 577 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 140% 608 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 142% 616 434 

Winter Peak N-G-1 
‘G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 150% 801 534 

Summer Peak N-G-1 
‘G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 190% 824 434 

Summer Peak N-G-1 
‘G’ – PBC 
Corduff - Finglas 1 220_kV cct 

Corduff - Finglas 2 220 kV cct 135% 586 434 

Summer Peak N-1-1 
Corduff - Woodland 2 220 kV cct 
& Clonee – Woodland 1 220 kV 
cct 

North Wall – Poolbeg 220 kV cct 115% 380 330 

Table 17 Results of TSSPS Tests for Case 4 – HNC unavailable 

 

There are overloads for N-1, N-G-1, and N-1-1. 

For N-1, the loss of either Clonee – Woodland or Corduff - Woodland 220 kV results in 

the unacceptable overload of the remaining line for summer peak. For winter peak, these 

overloads are below 110% and can be reduced post-fault by increasing the output on the 

remaining generators in North Dublin. 

There are unacceptable overloads on Clonee – Woodland or Corduff - Woodland 220 kV 

circuit for the loss of the other and no remaining options to reduce these pre or post-fault. 

For the arrangement (see section 5.1.2) to manage the unavailability of HNC there are 

unacceptable N-1 overloads on the Corduff – Finglas 220 kV lines should PBC at 

Shellybanks also be unavailable.  

For an N-1-1 involving the loss of Clonee – Woodland and Woodland – Corduff 220 kV 

lines there are overloads on the North Wall – Poolbeg and Belcamp - Shellybanks 

220 kV cables. Only two circuits are left to feed the load in North Dublin (North Wall – 

Poolbeg and Belcamp - Shellybanks 220 kV cables) along with the two remaining 

generators (HNC and PBC). This is not enough to feed the expanded load in North 

Dublin.  



5.5.3.3 PBC Unavailable 

With all units at PBC, which is connected at Shellybanks 220 kV station, unavailable 

there is no need to re-arrange the network and the normal layout shown in 5.1.1 is used.  

Season Network Contingency  Overloaded Circuit 

Circuit Loading 
(%) 

Loading 
(MVA) 

Rating 
(MVA) 

Winter Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 120% 641 534 

Winter Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 122% 651 534 

Summer Peak N-1 Clonee – Woodland 1 220 kV cct Corduff - Woodland 2 220 kV cct 135% 586 434 

Summer Peak N-1 Corduff - Woodland 2 220 kV cct Clonee – Woodland 1 220 kV cct 137% 595 434 

Winter Peak N-G-1 
‘G’ – HN2 
Corduff - Woodland 2 220 kV cct 

Clonee – Woodland 1 220 kV cct 155% 828 534 

Summer Peak N-G-1 
‘G’ – HN2 
Clonee – Woodland 1 220 kV cct 

Corduff - Woodland 2 220 kV cct 190% 825 434 

Summer Peak N-1-1 
Poolbeg 220_kV Reactor & 
Corduff - Woodland 2 220 kV cct  

Clonee – Woodland 1 220 kV cct 160% 528 330 

Table 18 Results of TSSPS Tests for Case 4 – PBC unavailable 

 

As per 5.3.3.1 and 5.5.3.2 there are unacceptable overloads for N-1, N-G-1 and N-1-1.  

For N-1, the loss of either Clonee – Woodland or Corduff - Woodland 220 kV results in 

the unacceptable overload of the remaining Corduff - Woodland 220 kV line for summer 

peak and winter peak.  

N-G-1 problems are for the loss of either Clonee – Woodland or Corduff - Woodland 

220 kV line (with HN2 also out) which results in the overload of the remaining Corduff - 

Woodland 220 kV line. These overloads cannot be reduced post-fault by increasing the 

output on the single remaining generator in North Dublin (HNC) to maximum and there is 

not enough network capacity to feed the load in North Dublin.  

An N-1-1 involving the loss of the Poolbeg 220 kV Inter-Bus Tie Reactor and Corduff - 

Woodland 220 kV line leads to overloads on the remaining Clonee – Woodland 220 kV 

line (160%).  

 

 

  



5.6 Fault level tests 

Single phase to ground fault levels for a busbar fault at Finglas 220 kV substation are 

shown in the table below. This is the worst fault on the 220 kV system in Dublin and is 

used to summarise available margins.  

Studies were done for screening of maximum fault levels and problems flagged at 90% 

of allowed Grid Code levels.  

X/R ratios greater that 14 are highlighted in green. At those stations with an X/R ratio 

greater than 14 the TOT RMS break current must be compared against the switchgear 

rating.  

Those stations with short circuit levels greater than 80% of rating are highlighted in red. 

A longer list of fault levels for important Dublin nodes for each case is shown in the 

appendix.  

 
Table 19 Fault Level Results for Finglas 220 kV 

 
The results show that the network re-arrangements used in this study to manage power 

flows on the network are acceptable from a fault level perspective but that remaining 

margins are narrow. This will have an impact on the next phase of optioneering: any 

solution to capacity shortages that increases system strength could lead to fault level 

violations. This could either invalidate that solution option or force further mitigations to 

reduce fault levels at Finglas or elsewhere.    

The normal arrangement (see section 5.1.1) has an open point at Shellybanks 220 kV 

substation with one unit on the north side and two on the south side. All other generators 

in Dublin are on. Under these circumstances a small margin of 6% remains. 

The alternative arrangement (see section 5.1.2) with PBC tailed also maintains the 

north-south split at Shellybanks 220 kV substation but with all three PBC units on the 

north side. If all other generators in Dublin are on then this arrangement could be a 

problem with fault levels exceeding 90%. With one generator in Dublin unavailable and 3 

units remaining the arrangement produce fault levels below 90%.  

Network Arrangement Node Voltage
Minimum SC 

rating (kA)
 X/R

 Peak 

Make

% of 

rating

 RMS AC 

Break

% of 

rating

TOT RMS 

Break

% of 

rating

Normal (see 5.1.1 ) FINGLAS     220 40 14.1 81.7 82% 30.1 75% 33.5 84%

PBC Tailed with 4 units 

(see 5.1.2 ) FINGLAS     220 40
14.1

89.1 89% 32.7 82% 36.5 91%

PBC Tailed with 3 units 

(see 5.1.2) FINGLAS     220 40
13.5

82.3 82% 30.2 76% 33.4 84%

Shellybanks 220 kV 

Coupled with 2 units FINGLAS     220 40
9.3

87.8 88% 33.5 84% 34.8 87%

Maximum SC Study

1 phase



With no north-south split at Shellybanks 220 kV substation and two units on (HN2 and 

DB1) fault levels are close to 90% but with little margin (2%) left for increasing system 

strength.  

5.7 Summary of network problems  

The analysis of the transmission network indicates that there are a number of issues in 

breach of our Transmission System Security Planning Standards (TSSPS) that must be 

addressed.  

5.7.1 North Dublin 220 kV corridor  

Network needs were identified in the corridor of transmission network between the 

Woodland 400 kV station to the north west of Dublin, the key load and generation 

centres at Finglas and Corduff 220 kV stations, and load and generation in the city 

centre at Poolbeg and Shellybanks 220 kV stations.  

The network needs are predominantly on the circuits between Corduff 220 kV and 

Woodland 400 kV stations. This is because much of the new load is located at Corduff 

(and between Woodland and Corduff) while Woodland is a strong node with EWIC 

behind it.  

Network needs were also identified in the cable circuits between Finglas, and the 

Poolbeg and Shellybanks 220 kV stations. These needs were more prevalent as 

availability of generation in the North Dublin network is reduced, or demand in North 

Dublin increased. 

5.7.1.1 TSSPS beaches by case 

A summary of the performance of the network between Corduff and Woodland for all of 

the Cases analysed is shown in Table 20. 

Case N-1 N-G-1 N-1-1 N-LPC 

1 
Base Case     

2 
Low Dublin 
Generation     

3 
Extra Load     

4 
Low Dublin 

Generation and 
Extra Load 

    

Table 20 Results of TSSPS Tests for All Cases for the North Dublin Corridor.  

 



The table shows that for the base case, which requires EirGrid to supply the demand for 

which it has already issued offers, there is a requirement to reinforce the network.  

Should generation in Dublin become unavailable, or load increase further, the 

requirements for reinforcement become more pressing.  

  



6 Plausible scale of solutions 

Section 5 describes the drivers for power flows along the North Dublin corridor that are 

expected to exceed the capacity of the existing transmission network in that corridor. 

Plausible candidate solutions to meet the need identified must either add more capacity 

to the North Dublin corridor or remove the drivers that cause the existing capacity to be 

used up. 

To add capacity to the North Dublin corridor existing circuits must be uprated, additional 

circuits added, or a combination of these. Capacity could be freed up in the corridor by 

using power flow control devices to re-route power over those circuits with available 

capacity. 

Adding an additional circuit could also be used to create opportunities to provide 

ppropriately staged increases in capacity in the future when further drivers for additional 

capacity in the corridor emerge. For example, a new circuit between Woodland and 

Corduff could meet the need identified in the short to medium term, but could also permit 

significant future planned outages on the existing circuits to allow thermal, or voltage, 

uprates. Constructing a new circuit will have significant challenges. North Dublin is a 

heavily developed area. There will be limited routes available for either an overhead line 

or underground cable circuit.  

Conversely, uprating an existing circuit, or circuits, between Woodland and Corduff could 

meet the need. This would be in line with our commitments to make best use of existing 

assets before considering investing in new assets. Uprating the existing circuits would 

have its own challenges such as the outages required to carry out the uprating. The 

ability to respond to future changes in the drivers for additional capacity in the corridor 

could be limited due to the requirement for further outages.  

Alternatively, to avoid needing to increase transmission capacity, it may be possible to 

develop systems or market products to encourage demand reduction, when needed, to 

avoid overloading the corridor following an unplanned tripping of an item of transmission 

equipment. 

More permanent and unconventional solutions to avoid needing to increase transmission 

capacity include encouraging new large-scale, efficient, generation to locate at optimum 

points in the north Dublin corridor so that it can be used to off-set power flows along the 

corridor and avoid overloads. Equally, demand could be encouraged to locate elsewhere 

in the Irish power system where less constrained opportunities are available.  



7 Conclusions 
The analysis into the system needs in the North Dublin Corridor has highlighted 

increasing dependence on generation in the Dublin area to ensure continued security of 

supply if demand continues to grow. 

 

A system need has been identified in the form of a transmission network constraint 

between Woodland 400 kV station and Corduff 220 kV station. This constraint arises 

from a case including all four Dublin generators but with a requirement to supply all data 

centre demand for which EirGrid has issued connection offers (as of August 2017). 

Under these conditions the existing network is non-compliant with the TSSPS for N-G-1; 

for an outage of a generator in North Dublin (HNC or HN2) the loss of one Corduff - 

Woodland 220 kV line overloads the other beyond acceptable post-fault limits. This 

problem is indicative of a shortage of transmission capacity in the area. To satisfy this 

need additional capacity between Woodland and Corduff, or the capability to re-route 

power to use spare capacity elsewhere, is required. 

 

A Less Probable Contingency (LPC) event was identified. If Huntstown 1 at Finglas and 

Huntstown 2 at Corduff are not dispatched, or both are unavailable, then an unplanned 

double-circuit tower outage in the area can lead to cascading outages and voltage 

collapse.  

 

Finally, fault level margins in the North Dublin Corridor are tight. Any reinforcement of the 

corridor that increases system strength (for example, a 3rd Corduff - Woodland 220 kV 

circuit) could lead to fault level violations. This will have an impact on optioneering and 

careful design will be needed.        

  



Appendix 1 – Analysis Results 

Appendix 1A – Fault Level Notes  
 
X/R ratios greater that 14 are highlighted in green. At those stations with an X/R ratio 

greater than 14 the TOT RMS break current must be compared against the switchgear 

rating. 

 

Those stations with short circuit levels greater than 80% of rating are highlighted in red. 

The TSSPS stipulates that any switchgear expected to experience a SCL greater than 

90% of rating must be replaced or measures put in place to mitigate the short circuit 

current level. Ratings are included based on planned upgrades assumed complete by 

2025.  

 

The 10% margin is to allow for errors in the following key areas: 

 Transformer Taps:  The transformer taps have a significant effect on the fault 

current that passes through a transformer.  With taps on the HV side the 

apparent impedance of the transformer winding is proportional to the tap ratio 

squared, as the tap ratio reduces the impedance reduces markedly.  In some 

cases this may result in the impedance at certain tap steps being less than 80% 

of the nominal tap impedance and the potential fault current may be 

underestimated.  The worst case will be when the tap is set to raise the LV 

voltage the most.  The taps are normally set to provide the required system 

operating voltage profiles and are unlikely to be at the lowest settings.  The 

margin allows for some variation from the nominal tap transformer impedance in 

the calculations.  A very detailed fault study of a particular busbar should ensure 

that transformer impedance is correctly accounted for. 

 Uncertainty of Load Make Up:  The make up of certain distribution loads may 

be more onerous than the assumed 1MVA per MVA of aggregate winter load 

connected at 10kV or lower.  There is not sufficient data available on the make 

up of load to make specific allocation for all loads.  The margin allows for the 

possibility of some of the distribution industrial load either providing more than 

1MVA per MVA of load or being directly connected at 38kV. 

 Plant Tolerances:  A certain allowance for the tolerances in the plant data 

should also be allowed for in the ratings, both for the impedances of the different 

network component models and for the switchgear ratings.  True switchgear 

capability may deviate from nameplate due to aging or different conditions in the 



network.  The switchgear specification tests are based on an X/R ratio of 14 and 

the actual X/R ratios are likely to be different.  The impact of the X/R ratio 

differences is not clear at present. 

Other factors that contribute to the requirement for a margin include: 

 Circuit impedance tolerances, 

 Calculation methods and algorithms, 

 Earthing points on the transmission system, and  

 Age of equipment.  



Appendix 1B – Fault Level Results: Normal Arrangement 
See section 5.1.1 

 

 
 
Appendix 1C – Fault Level Results: Shellybanks Tailed 
Arrangement with 4 units ON in Dublin 
See section 5.1.2 

 

  

Node Voltage

Minimum 

SC rating 
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 X/R
 Peak 
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rating
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rating

TOT RMS 

Break
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rating
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 Peak 
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rating
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% of 

rating

TOT RMS 

Break

% of 

rating

BELCAMP     110 25 30.8 37.1 59% 12.6 51% 15.3 61% 28.5 28.9 46% 10.5 42% 12.3 49%

BELCAMP     220 40 12.4 64.9 65% 22.4 56% 24.6 62% 9.9 70.0 70% 26.9 67% 28.1 70%

CARRICKMINES 110 26.2 29.8 36.8 56% 12.3 47% 14.8 57% 23.7 38.3 58% 13.8 53% 15.5 59%

CARRICKMINES 220 40 12.5 58.5 58% 20.4 51% 22.5 56% 8.3 64.3 64% 25.4 64% 26.0 65%

CORDUFF     110 31.5 9.0 59.9 76% 22.2 71% 22.3 71% 10.6 61.6 78% 23.9 76% 24.1 77%

CORDUFF     220 40 14.4 72.9 73% 24.7 62% 28.1 70% 12.3 78.1 78% 29.2 73% 31.7 79%

DUNSTOWN    220 40 8.9 57.8 58% 21.9 55% 22.7 57% 9.2 62.7 63% 24.9 62% 25.8 64%

DUNSTOWN    380 50 5.1 33.5 27% 14.2 28% 14.3 29% 6.2 33.7 27% 14.4 29% 14.5 29%

FIN_URBAN   110 31.5 34.7 41.2 52% 13.7 43% 17.2 55% 30.4 49.6 63% 17.6 56% 20.9 66%

FINGLAS     220 40 15.3 71.8 72% 24.1 60% 27.9 70% 14.1 81.7 82% 30.1 75% 33.5 84%

FIN_RURAL   110 31.5 33.1 41.1 52% 13.2 42% 16.6 53% 27.4 43.0 55% 15.2 48% 17.7 56%

INCH_CITY   110 31.5 28.4 42.8 54% 14.2 45% 17.0 54% 24.6 52.1 66% 18.6 59% 21.1 67%

INCHICORE   220 40 12.3 70.4 70% 24.2 60% 26.5 66% 8.9 77.5 77% 30.0 75% 31.0 78%

INCH_COUNTRY 110 31.5 43.5 43.1 55% 13.9 44% 18.7 59% 32.8 52.4 67% 18.4 58% 22.4 71%

IRISHTOWN   220 40 13.6 66.5 66% 22.7 57% 25.5 64% 10.5 75.8 76% 28.8 72% 30.4 76%

WEST DUBLIN 110 31.5 22.2 49.2 63% 16.9 54% 18.9 60% 23.5 36.3 46% 13.3 42% 14.9 47%

WEST DUBLIN 220 40 9.7 65.8 66% 23.7 59% 24.9 62% 8.5 63.5 64% 25.2 63% 25.9 65%

MAYNOOTH A  110 31.5 10.1 36.7 47% 13.9 44% 14.1 45% 10.9 44.2 56% 17.3 55% 17.4 55%

MAYNOOTH B  220 40 8.5 51.6 52% 19.6 49% 20.2 50% 8.8 47.2 47% 18.9 47% 19.5 49%

MAYNOOTH B  110 31.5 7.4 44.3 56% 17.6 56% 17.6 56% 9.0 42.5 54% 17.1 54% 17.2 55%

MAYNOOTH A  220 40 8.5 54.7 55% 20.8 52% 21.4 54% 8.5 48.0 48% 19.3 48% 19.8 50%

POOLBEG     110 40 27.1 43.4 43% 14.6 36% 17.1 43% 21.4 52.0 52% 18.8 47% 20.7 52%

POOLBEG NORT 220 31.5 13.1 63.5 81% 21.9 69% 24.3 77% 6.6 55.2 70% 22.7 72% 22.9 73%

POOLBEG     110 40 27.0 43.3 43% 14.5 36% 17.1 43% 21.4 51.9 52% 18.8 47% 20.6 52%

POOLBEG SOUT 220 31.5 12.1 64.9 82% 22.5 72% 24.6 78% 8.8 66.1 84% 25.9 82% 26.7 85%

SHELLYBANKS 220 40 12.8 63.2 63% 21.8 55% 24.2 60% 8.0 60.4 60% 24.0 60% 24.5 61%

SHELLYBANKS 220 40 13.2 63.7 64% 21.9 55% 24.4 61% 9.1 70.4 70% 27.3 68% 28.3 71%

SHELLYBANKSB 220 40 13.2 63.7 64% 21.9 55% 24.4 61% 9.1 70.4 70% 27.3 68% 28.3 71%

WOODLAND    220 40 11.7 75.1 75% 27.2 68% 29.3 73% 11.7 74.1 74% 28.5 71% 30.5 76%

WOODLAND    380 40 11.4 44.3 44% 16.6 41% 17.8 44% 11.2 45.1 45% 17.6 44% 18.7 47%

Maximum SC Study

3 phase 1 phase

Node Voltage

Minimum 

SC rating 

(kA)

 X/R
 Peak 

Make

% of 

rating

 RMS AC 

Break

% of 

rating

TOT RMS 

Break

% of 

rating
 X/R

 Peak 
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% of 

rating

 RMS AC 

Break

% of 

rating

TOT RMS 

Break

% of 

rating

BELCAMP     110 25 31.2 37.7 60% 12.8 51% 15.6 62% 29.8 29.4 47% 10.7 43% 12.5 50%

BELCAMP     220 40 12.1 68.7 69% 23.6 59% 25.9 65% 10.0 75.3 75% 28.8 72% 30.2 75%

CARRICKMINES 110 26.2 26.8 35.4 54% 11.9 45% 14.0 53% 22.1 36.9 56% 13.4 51% 14.8 56%

CARRICKMINES 220 40 11.4 52.5 52% 18.7 47% 20.1 50% 8.2 57.3 57% 22.7 57% 23.3 58%

CORDUFF     110 31.5 9.2 60.8 77% 22.6 72% 22.7 72% 10.8 62.3 79% 24.2 77% 24.4 78%

CORDUFF     220 40 14.3 78.5 78% 26.5 66% 30.2 75% 12.2 83.0 83% 31.1 78% 33.6 84%

DUNSTOWN    220 40 8.9 56.3 56% 21.4 53% 22.1 55% 9.2 33.5 33% 24.4 61% 25.2 63%

DUNSTOWN    380 50 5.1 33.2 27% 14.1 28% 14.1 28% 6.2 33.5 27% 14.3 29% 14.4 29%

FIN_URBAN   110 31.5 36.2 42.1 53% 14.0 44% 17.7 56% 31.4 50.5 64% 17.9 57% 21.5 68%

FINGLAS     220 40 15.6 78.6 79% 26.1 65% 30.5 76% 14.1 89.1 89% 32.7 82% 36.5 91%

FIN_RURAL   110 31.5 34.5 41.9 53% 15.5 49% 18.1 58% 28.2 43.7 55% 15.5 49% 18.1 58%

INCH_CITY   110 31.5 25.7 41.5 53% 13.9 44% 16.1 51% 23.2 50.6 64% 18.1 58% 20.3 64%

INCHICORE   220 40 11.2 63.6 64% 22.2 56% 23.9 60% 9.3 70.1 70% 27.2 68% 28.2 70%

INCH_COUNTRY 110 31.5 37.3 41.8 53% 13.6 43% 17.5 56% 30.2 51.0 65% 17.9 57% 21.4 68%

IRISHTOWN   220 40 11.9 56.9 57% 20.0 50% 21.7 54% 8.8 63.0 63% 24.7 62% 25.4 64%

WEST DUBLIN 110 31.5 21.2 48.1 61% 16.5 53% 18.3 58% 23.1 35.7 45% 13.1 42% 14.6 46%

WEST DUBLIN 220 40 9.5 62.0 62% 22.5 56% 23.5 59% 8.7 60.6 61% 24.0 60% 24.7 62%

MAYNOOTH A  110 31.5 10.0 36.4 46% 13.8 44% 13.9 44% 10.8 43.8 56% 17.1 54% 17.3 55%

MAYNOOTH B  220 40 8.5 50.0 50% 19.0 48% 19.6 49% 8.8 46.1 46% 18.5 46% 19.0 48%

MAYNOOTH B  110 31.5 7.3 44.2 56% 17.6 56% 17.6 56% 8.9 42.4 54% 17.1 54% 17.1 54%

MAYNOOTH A  220 40 8.4 53.6 54% 20.4 51% 21.0 52% 8.5 47.3 47% 19.1 48% 19.6 49%

POOLBEG     110 40 25.4 42.4 42% 14.2 36% 16.5 41% 20.8 50.9 51% 18.4 46% 20.1 50%

POOLBEG NORT 220 31.5 12.7 60.9 77% 21.2 67% 23.4 74% 6.4 53.8 68% 22.3 71% 22.5 71%

POOLBEG     110 40 25.3 42.3 42% 14.2 35% 16.4 41% 20.7 50.8 51% 18.4 46% 20.1 50%

POOLBEG SOUT 220 31.5 11.3 59.4 75% 20.9 66% 22.5 72% 9.2 61.4 78% 24.0 76% 24.8 79%

SHELLYBANKS 220 40 8.8 53.3 53% 19.4 49% 20.1 50% 7.6 57.7 58% 23.1 58% 23.5 59%

SHELLYBANKS 220 40 11.7 59.9 60% 21.1 53% 22.8 57% 25.0 27.6 28% 10.2 25% 12.8 32%

SHELLYBANKSB 220 40 8.8 53.3 53% 19.4 49% 20.1 50% 7.6 57.7 58% 23.1 58% 23.5 59%

WOODLAND    220 40 11.4 76.1 76% 27.6 69% 29.7 74% 11.5 74.8 75% 28.9 72% 30.8 77%

WOODLAND    380 40 11.4 44.3 44% 16.6 42% 17.8 44% 11.2 45.1 45% 17.6 44% 18.7 47%

Maximum SC Study

3 phase 1 phase



Appendix 1D – Fault Level Results: Shellybanks Tailed 
Arrangement with 3 units ON in Dublin 
See section 5.1.2 

 

 
 
Appendix 1E – Fault Level Results: Shellybanks Coupled 
Arrangement with 2 units ON in Dublin 
See 5.3.3.4.2 – Error! Reference source not found. 
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TOT RMS 
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% of 

rating

BELCAMP     110 25 29.9 36.4 58% 12.3 49% 14.8 59% 29.0 28.6 46% 10.4 41% 12.1 49%

BELCAMP     220 40 11.9 63.2 63% 21.6 54% 23.6 59% 10.0 70.5 71% 26.9 67% 28.2 70%

CARRICKMINES 110 26.2 26.5 35.1 54% 11.8 45% 13.8 53% 22.0 36.5 56% 13.2 51% 14.6 56%

CARRICKMINES 220 40 11.4 51.8 52% 18.4 46% 19.8 49% 8.2 56.6 57% 22.4 56% 23.0 57%

CORDUFF     110 31.5 8.9 60.8 77% 21.7 69% 21.8 69% 10.5 60.7 77% 23.6 75% 23.8 76%

CORDUFF     220 40 13.1 69.8 70% 23.6 59% 26.3 66% 11.5 76.3 76% 28.6 71% 30.6 77%

DUNSTOWN    220 40 8.9 55.7 56% 21.1 53% 21.8 55% 9.2 33.2 33% 24.1 60% 25.0 62%

DUNSTOWN    380 50 5.1 32.9 26% 14.0 28% 14.0 28% 6.2 33.2 27% 14.2 28% 14.3 29%

FIN_URBAN   110 31.5 34.0 40.5 51% 13.4 43% 16.8 53% 29.9 48.8 62% 17.3 55% 20.5 65%

FINGLAS     220 40 14.7 71.3 71% 23.7 59% 27.2 68% 13.5 82.3 82% 30.2 75% 33.4 83%

FIN_RURAL   110 31.5 32.4 40.6 52% 15.0 48% 17.4 55% 27.1 42.5 54% 15.0 48% 17.4 55%

INCH_CITY   110 31.5 25.5 41.0 52% 13.7 43% 15.9 50% 23.0 50.1 64% 17.9 57% 20.0 64%

INCHICORE   220 40 11.2 62.6 63% 21.8 54% 23.4 59% 9.3 69.2 69% 26.7 67% 27.7 69%

INCH_COUNTRY 110 31.5 36.7 41.4 53% 13.4 42% 17.2 55% 29.8 50.5 64% 17.7 56% 21.1 67%

IRISHTOWN   220 40 11.8 56.1 56% 19.7 49% 21.4 53% 8.8 62.2 62% 24.3 61% 25.1 63%

WEST DUBLIN 110 31.5 21.0 47.5 60% 16.3 52% 18.0 57% 23.0 35.4 45% 13.0 41% 14.4 46%

WEST DUBLIN 220 40 9.5 61.0 61% 22.0 55% 23.0 58% 8.7 59.8 60% 23.6 59% 24.3 61%

MAYNOOTH A  110 31.5 10.0 36.1 46% 13.7 43% 13.8 44% 10.8 43.5 55% 17.0 54% 17.2 54%

MAYNOOTH B  220 40 8.5 49.4 49% 18.7 47% 19.3 48% 8.8 45.6 46% 18.3 46% 18.8 47%

MAYNOOTH B  110 31.5 7.3 43.5 55% 17.2 55% 17.3 55% 8.9 41.8 53% 16.8 53% 16.9 54%

MAYNOOTH A  220 40 8.4 52.5 53% 19.9 50% 20.5 51% 8.5 46.5 47% 18.7 47% 19.2 48%

POOLBEG     110 40 25.1 42.5 42% 14.2 36% 16.4 41% 20.6 51.0 51% 18.4 46% 20.1 50%

POOLBEG NORT 220 31.5 12.8 57.2 73% 19.8 63% 21.9 69% 6.6 51.5 65% 21.2 67% 21.4 68%

POOLBEG     110 40 25.1 42.4 42% 14.2 35% 16.4 41% 20.6 51.0 51% 18.4 46% 20.1 50%

POOLBEG SOUT 220 31.5 11.2 58.5 74% 20.5 65% 22.1 70% 9.1 60.6 77% 23.6 75% 24.5 78%

SHELLYBANKS 220 40 9.1 50.2 50% 18.1 45% 18.8 47% 7.8 54.9 55% 21.9 55% 22.3 56%

SHELLYBANKS 220 40 11.9 56.3 56% 19.6 49% 21.4 53% 24.6 26.8 27% 9.8 25% 12.3 31%

SHELLYBANKSB 220 40 9.1 50.2 50% 18.1 45% 18.8 47% 7.8 54.9 55% 21.9 55% 22.3 56%

WOODLAND    220 40 11.4 73.3 73% 26.4 66% 28.4 71% 11.5 72.6 73% 27.9 70% 29.8 75%

WOODLAND    380 40 11.2 43.8 44% 16.4 41% 17.5 44% 11.1 44.6 45% 17.5 44% 18.5 46%

Maximum SC Study

3 phase 1 phase
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 RMS AC 

Break
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TOT RMS 

Break

% of 

rating

BELCAMP     110 25 26.1 37.2 59% 12.8 51% 14.8 59% 26.4 29.3 47% 10.7 43% 12.3 49%

BELCAMP     220 40 9.3 69.4 69% 24.4 61% 25.5 64% 7.8 80.8 81% 31.7 79% 32.4 81%

CARRICKMINES 110 26.2 27.0 37.0 56% 12.4 47% 14.6 56% 21.0 38.5 59% 14.0 54% 15.4 59%

CARRICKMINES 220 40 10.5 62.3 62% 21.9 55% 23.3 58% 6.7 68.8 69% 27.9 70% 28.2 71%

CORDUFF     110 31.5 8.8 58.3 74% 21.7 69% 21.8 69% 10.3 60.4 77% 23.5 75% 23.7 75%

CORDUFF     220 40 10.4 73.3 73% 25.5 64% 27.1 68% 9.4 80.1 80% 30.8 77% 32.0 80%

DUNSTOWN    220 40 8.6 56.1 56% 21.3 53% 21.9 55% 8.9 61.1 61% 24.3 61% 25.1 63%

DUNSTOWN    380 50 5.1 32.3 26% 13.7 27% 13.7 27% 6.1 32.8 26% 14.0 28% 14.1 28%

FIN_URBAN   110 31.5 28.0 40.8 52% 13.7 44% 16.3 52% 25.5 49.3 63% 17.7 56% 20.1 64%

FINGLAS     220 40 10.4 74.1 74% 25.6 64% 27.2 68% 9.3 87.8 88% 33.5 84% 34.8 87%

FIN_RURAL   110 31.5 26.8 40.7 52% 13.3 42% 15.7 50% 23.7 42.6 54% 15.2 48% 17.1 54%

INCH_CITY   110 31.5 25.1 42.0 53% 14.0 45% 16.2 52% 21.7 51.2 65% 18.4 58% 20.3 64%

INCHICORE   220 40 10.4 68.5 69% 23.7 59% 25.3 63% 7.0 76.1 76% 30.4 76% 30.8 77%

INCH_COUNTRY 110 31.5 36.3 42.3 54% 13.7 44% 17.6 56% 27.9 51.5 65% 18.2 58% 21.3 68%

IRISHTOWN   220 40 10.7 76.0 76% 26.0 65% 27.9 70% 8.7 89.5 89% 34.4 86% 35.5 89%

WEST DUBLIN 110 31.5 20.4 47.9 61% 16.5 52% 18.1 57% 21.7 35.5 45% 13.1 41% 14.4 46%

WEST DUBLIN 220 40 9.1 62.5 62% 22.6 56% 23.5 59% 7.8 61.1 61% 24.5 61% 25.0 62%

MAYNOOTH A  110 31.5 10.1 36.1 46% 13.7 43% 13.8 44% 10.8 43.5 55% 17.0 54% 17.2 54%

MAYNOOTH B  220 40 8.3 49.9 50% 18.9 47% 19.4 49% 8.5 45.9 46% 18.5 46% 19.0 47%

MAYNOOTH B  110 31.5 7.3 42.8 54% 17.0 54% 17.0 54% 8.9 41.4 53% 16.7 53% 16.7 53%

MAYNOOTH A  220 40 8.4 51.1 51% 19.3 48% 19.9 50% 8.3 45.8 46% 18.5 46% 18.9 47%

POOLBEG     110 40 23.9 42.3 42% 14.2 36% 16.3 41% 19.3 50.7 51% 18.4 46% 19.9 50%

POOLBEG NORT 220 31.5 10.3 74.9 95% 25.8 82% 27.4 87% 5.6 60.1 76% 25.4 81% 25.5 81%

POOLBEG     110 40 23.8 42.2 42% 14.2 36% 16.2 41% 19.3 50.7 51% 18.4 46% 19.9 50%

POOLBEG SOUT 220 31.5 10.1 61.2 78% 21.6 68% 22.8 72% 7.4 63.1 80% 25.3 80% 25.7 81%

SHELLYBANKS 220 40 10.7 75.7 76% 25.9 65% 27.7 69% 8.8 89.1 89% 34.2 86% 35.3 88%

SHELLYBANKS 220 40 10.7 75.7 76% 25.9 65% 27.7 69% 8.8 89.1 89% 34.2 86% 35.3 88%

SHELLYBANKSB 220 40 10.7 75.7 76% 25.9 65% 27.7 69% 8.8 89.1 89% 34.2 86% 35.3 88%

WOODLAND    220 40 11.0 70.5 71% 25.5 64% 27.3 68% 11.2 70.9 71% 27.4 68% 29.1 73%

WOODLAND    380 40 11.0 42.8 43% 16.0 40% 17.1 43% 10.9 44.0 44% 17.2 43% 18.2 46%

Maximum SC Study

3 phase 1 phase
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2 Introduction 
EirGrid follow a six step approach when we develop and implement the best performing 

solution option to any identified transmission network problem. This six step approach is 

described in the document ‘Have Your Say’ published on EirGrid’s website1. The six 

steps are shown on a high-level in Figure 1. Each step has a distinct purpose with 

defined deliverables.  

 

 

The transmission network problem was identified and described in previous Step 1 and 

was documented in the Need Report.  

The Options Report Part A (this document) is a deliverable for Step 2. In Step 2, a 

technology overview will be carried out. This will determine the aspects that will be 

considered when creating any options. All the viable and technically acceptable options 

created will be shown in a list that is called ‘the long list’. This list will be refined in a two-

part approach with the aim to establish a shorter list of best performing solution options 

to bring forward for further investigation in Step 3. The outcome from the first part of 

refinement of the long list in Step 2 is presented in the Options Report Part A (this 

document) and the outcome of the second part of refinement of the list is presented in 

Options Report Part B.  

The need, in this case, involves a transmission network problem relating to the transfer 

of power across the existing 220 kV transmission network from the Woodland 400 kV 

                                                        
1
 http://www.eirgridgroup.com/the-grid/have-your-say/ 

Figure 1 High Level Project Development Process 

http://www.eirgridgroup.com/the-grid/have-your-say/
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station to the north Dublin area. The issues encountered involve the capacity of the 

transmission system in the area.   
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3 Process followed and criteria 

3.1 Description of process  

The need to improve the transmission network is identified in Step 1. Following on from 

that step, the process of identifying viable and technically acceptable technology solution 

options starts. This involves a rigorous process spanning over two steps namely, Step 2 

and Step 3. The outcome of Step 2 is a list of best performing solution options which will 

be taken to Step 3 for further investigation and evaluation. At the end of Step 3 we will 

have a best performing solution option which will be developed for construction and 

energisation. 

Step 2 can further be broken down into a two-part approach, namely Part A and Part B. 

This report (Options Report Part A) details the findings of the first part (Part A) of the 

refinement of the long list. Part B will involve a second refinement of the options list and 

the findings of this assessment will be presented in the Options Report Part B at the end 

of Step 2. Between Part A and Part B stakeholder engagement will take place. The 

stakeholder engagement is project specific and generally at this stage in the 

development process it is intended to engage with national and regional stakeholders. A 

project specific web-site will be set up and relevant material about the project will be 

published. Figure 2 provides an overview of the process and different tasks in Step 2, 

excluding stakeholder engagement.  A more detailed description of the individual tasks is 

provided below.  

 

 
Figure 2 Illustration of the process of developing of options in Step 2 
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3.1.1 Part A 

The initial development of viable and technically acceptable options starts with the 

Technology Overview. This involves consideration of technical aspects which will form 

the basis of developing the solution options, such as technologies, suitable voltage 

levels and potential connection points of the solutions. The reasoning and justification for 

any choices and decisions are outlined. This is discussed in section 4.1 Technology 

Overview in more detail. The findings of the technology overview are then used to create 

a long list of viable and technically acceptable solution options.  

The second task involves high level technical screening studies of the identified solution 

options to determine if they have a potential to solve the identified need. The solution 

options will also be assessed on their technical ability, relative to each other, to solve the 

identified problem. This is discussed in section 4.2.1 Technical screening studies. 

Further more detailed technical analysis will be carried out later in Part B in Step 2 to 

determine technical details of options. 

The third task involves a multi-criteria comparison of the solution options in the long list 

using two criteria namely, technical performance and economic performance. This task 

may involve reducing a vast number of solution options to a more refined list of options 

to be further investigated. This is discussed in Section 4.3 Comparison of solution 

options. 

3.1.2 Part B 

The option list is further refined, this time using a multi-criteria comparison against five 

criteria. The five criteria are technical performance, economic performance, 

environmental, deliverability and socio-economic aspects. Each remaining option is 

assessed against the five criteria. At the end of Step 2 the outcome of this assessment 

will be available in the Options Report Part B.  The outcome of Step 2 is a shorter list of 

solution options which will be taken to Step 3 for further investigation and evaluation.   

3.2 Criteria used for comparison of options 

As described in previous section the multi-criteria comparison is carried out twice in 

Step 2. The first time (Part A) the performance matrix is used only two criteria are 

compared namely, technical performance and economic performance. The second time 

(Part B) the performance matrix is used five criteria are compared, namely technical 

performance, economic performance, environmental, deliverability and socio-economic. 

Descriptions of the all criteria are outlined below. 
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3.2.1 Technical performance 

Technical performance in Part A is based on high level technical screening studies of the 

identified solution options. This will determine if they have a potential to solve the 

identified need. The solution options will also be assessed on their technical ability, 

relative to each other, to solve the identified problem. In this case the initial technical 

screening study is based on the worst contingencies identified in load flow as part of the 

need analysis.  

The need analysis showed that: 

 During winter and summer peaks the worst situation arises when a generator 

located at Huntstown (HNC) is unavailable. The worst single contingencies 

identified are one of the 220 kV circuits from Clonee – Woodland or  Corduff – 

Woodland. (N-1 test). 

 At summer peak, which happens during the maintenance season, a maintenance 

and trip combination contingency of the Clonee – Woodland and Corduff – 

Woodland 220 kV circuits is worst. (N-1-1 test). 

 At winter peak if the second huntstown generator (HN2) is also unavailable for 

any reason the worst contingency is the loss of the Corduff – Woodland 220 kV 

circuit. (N-G-1). 

The different options will be compared against identified indicators of the technical 

performance based on the need identified. This is further discussed in Section 4.2.1 

Technical screening studies.  

The second time (Part B) the technical performance is assessed the criteria is based on 

compliance with Transmission System Security and Planning Standards (TSSPS) and 

policies. Minimum technical requirements based on these have to be met to qualify an 

option for consideration, but options which extend technical performance margins 

beyond minimum acceptable levels are favoured over others.  Operational flexibility will 

also be assessed. This will capture the complexity involved in operational switching and 

risks to operation during maintenance. The extent to which future reinforcement of, 

and/or connection to, the transmission network is facilitated will also be taken into 

account. 

3.2.2 Economic performance 

Economic performance in Part A will be based on high level estimated capital costs for 

each option for comparison purposes. The primary source for cost estimates have been 

developed with input from the Transmission Asset Owner (TAO) and are based on 
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desktop designs and costings for similar works.  Where costs were not available for a 

particular technology, the best most recent estimate will be used.  

Economic performance in Part B will be based on estimated Total Project Cost (TPC) for 

comparison purposes. The TPC will comprise both estimated capital costs and an 

estimated cost for the Transmission System Operator (TSO) element for development 

the options. The primary source for cost estimates will  be developed with input from the 

Transmission Asset Owner (TAO) and are based on desktop designs and costings for 

similar works.  Where costs were not available for a particular technology the best, most 

recent estimate will be used. 

3.2.3 Environmental 

This criterion is used in Part B. Environmental issues are considered at a high level such 

as potential interactions with Natura 2000 sites (Special Areas of Conservation-SAC, or 

special Protection Areas-SPAs or other designated sites that may be in the zone of 

influence for the various options. Impacts on existing land use and landscape including 

cultural heritage is compared for the various options.  

3.2.4 Deliverability 

This criterion is used in Part B. Deliverability captures timelines as well as engineering 

and planning risks which could extend delivery timescales and costs.   

3.2.5 Socio-Economic 

This criterion is used in Part B. This criterion will consider the general location of the 

subject site of the proposed solution options and adjacent lands with regards to the 

nature of typical social impacts. This assessment is carried out in accordance with 

EirGrid’s SIA Methodology.   

3.3 Scale used to assess each criterion 

The effect on each criterion parameter is presented along a range from “more 

significant”/”more difficult”/“more risk” to “less significant”/”less difficult”/“less risk”.  The 

following scale is used to illustrate each criterion parameter:  

 

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

 
 
 
 
In the text this scale is quantified by text for example mid-level (Dark Green), low-

moderate (Green), low (Cream), high-moderate (Blue) or high (Dark Blue).  
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4 Long list and comparison of 

options  

4.1 Technology Overview  

This overview forms the pillars from which the solution options to resolve the identified 

need are developed. For the technology overview, EirGrid’s approved technology 

toolbox has been used. To determine the possible solution options a number of aspects 

are considered. A brief discussion regarding these aspects and the decisions made are 

outlined below.   

Prior to developing options for the identified need, it is important to analyse and 

understand the need. The need in this case, involves a strengthening of the network in 

the north Dublin region to facilitate increased demand in north Dublin and variability in 

generation output in Dublin.  

New large scale energy users are concentrated around north Dublin. These large energy 

users are located near the existing transmission stations at Clonee, Corduff, Finglas and 

Belcamp. There are a limited number of circuits to supply these stations and a 

dependence on generation to manage power flows is likely as the large energy users 

avail of their Maximum Import Capacity.  

Added to this, four large generators are connected in Dublin at Finglas, Corduff, 

Shellybanks and Irishtown stations respectively, and the East-West Interconnector is 

connected at Woodland. The generators can be used to supply load in north Dublin and 

to offset flows from Woodland towards Corduff, Finglas, and Belcamp. However these 

generators are likely to be overtaken in the merit order by newer more efficient 

conventional generators and increasing levels of renewables. Both these categories of 

generators are likely to belocated outside of Dublin and power will have to be 

transported into the north Dublin region where it is needed around Corduff, Finglas and 

Belcamp station.  

The need assessment indicated that solutions with the best potential to solve the need 

are likely to involve connection points between the Woodland station in county Meath on 

the western side of the constrained area, and new, or existing, station along the 

constrained path towards the generator connection stations in central Dublin. Connecting 

these nodes will strengthen nodes in its vicinity and strengthen the path for power 

flowing into Dublin. The best performing solution needs to integrate with the existing 

network and provide a platform for the future expansion of the transmission network.  
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4.1.1 Technologies 

The development of options may involve additional circuits or equipment which would 

allow for the more efficient use of existing transmission infrastructure on the system. 

EirGrid is committed to making best use of existing assets before considering investing 

in new assets. The ‘do-nothing’ option has been considered and shown in the needs 

assessment in Step 1 to retain reliance on generation in Dublin to offset power flows 

from Woodland towards Corduff, Finglas, and Belcamp.  

Reconfiguration of the existing network, or possible use of powerflow management 

devices such as series reactors or phase shifting transformers, to ensure best use of the 

existing assets has also been examined in developing the needs assessment. During 

that assessment all practical network reconfigurations were tested to ensure any spare 

capacity on existing circuits could be used to alleviate the need.  

New capacity will be required to accommodate additional demand connections and to 

allow flexibility in the market based optimal dispatch of generation in the Dublin area. 

4.1.1.1 New Circuit Capacity. 

High Voltage Alternating Current (HVAC) will be considered for all of the reinforcement 

options. HVAC is the same technology used in the existing network and would integrate 

well. Some of our options will look at uprating existing infrastructure.  

High Voltage Direct Current (HVDC) technology was not considered for the 

reinforcement of the area due to the high cost for a relatively short length circuit, and the 

lack of flexibility for future connections into the new reinforcement. 

In terms of new circuits, both HVAC underground cable (UGC) and overhead line (OHL) 

options will be considered. It should be noted that previous analysis has indicated that 

long lengths (more than 10 km) of AC 400 kV underground cable cannot be 

accommodated in the Irish transmission system. There are technical reasons why a 

longer AC underground cable cannot be accepted. The reasons include voltage control 

problems and electromagnetic transient phenomena associated with the capacitive 

characteristics of high voltage underground cables. The issues associated with long 

cables can only be determined by specialised system analysis and these studies are 

planned to be carried out if an AC cable option is brought forward to Step 3.   

We have included a number of AC underground cable solution options along with AC 

overhead line options in the long list. The majority of the long list of options is at 220kV 

levels, with some options incorporating 400 kV circuits to help identify benefits that 

400 kV circuits could provide. The cable options will be assessed on the same terms as 

the other options in Part A. If the cable options remain after the first refinement of the list 
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their technical suitability and acceptability will be investigated further in Part B and in 

Step 3 if required.  

Partial AC undergrounding of any overhead line solution using short lengths of 

underground cables will be considered as part of mitigation measures in Step 3 and/or 

Step 4.  

4.1.1.2 Associated Additional Network Equipment. 

Due to the electrical characteristics of underground cable circuits (they have a lower 

electrical impedance than overhead lines) they would carry a large share of the flow in a 

corridor of parallel overhead line circuits. Power flow management devices could be 

required to manage the flow along the new underground cable circuit within the thermal 

limits of the cable. Detailed analysis of requirements for power flow management will be 

covered in Step 2B, if required. Power flow management devices include  series reactors, 

phase shifting transformers, or power electronic based technology, to manage the power 

flow through the new cables. 

4.1.1.3 Offshore Circuit Routes. 

The majority of the identified connection points, 220 kV stations and other strong nodes, 

are all located far inland. However one of the solution options which proposes to link 

Poolbeg, Carrickmines and Belcamp stations on the east of Dublin may require an 

offshore cable solution. The use of a partial offshore cable solution has not been 

specifically identified for the other solution options. The reason is that the onshore cable 

elements required to get to the coast would alone be longer than an entirely onshore 

cable option. In the event that subsequent detailed routing of cable options increases the 

route length sufficiently, the use of partial offshore cable will be reconsidered.     

4.1.2 Voltage level 

For the development of the options the voltage levels 220 kV and 400 kV will be 

considered.  The magnitude of the need identified, namely thermal overloads on 220 kV 

circuits, indicates that a reinforcement using the voltage levels of 220 kV and 400 kV at a 

minimum is required. Using a 110 kV reinforcement would not contribute with the 

capacity required and is not considered appropriate. 

4.1.3 Connection points 

The identified network problems indicate issues with loss of high voltage circuits, in 

particular the two existing 220 kV circuits between Woodland and Corduff. The loss of 

one of these 220 kV circuits will force most of its power flow on to the remaining circuit. 

This will cause overloads on this remaining circuit. Similarly the concurrent loss of the 
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220 kV lines between Corduff - Woodland or Corduff – Clonee - Woodland will cause 

overloading on the Finglas to Poolbeg circuit.  

Possible connection points for solution options include connections between the 220 kV 

stations at Woodland and Corduff, and these stations have been the focus of the options 

developed. Other strong connection points to be considered are Finglas, Belcamp, 

Poolbeg, Inchicore, Maynooth, Carrickmines and Castlebagot. A potential future new 

220 kV station at Steelstown, between the towns of Rathcoole and Naas, was also 

considered.  Figure 3 highlights the identified possible connection points which will be 

used when creating the potential options. 
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Figure 3 Some the possible connection points for solutions  
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4.2 Assessment of solution options in long list  

The long list of solution options was established using the connection points, voltage 

levels and technologies described in previous section. Knowledge of the identified need 

and engineering judgement was also used when the long list was created. The long list 

consists of 21 technically viable and feasible solution options and they are listed in Table 

2.  

The solution options identified in the long list were assessed based on two criteria 

namely, technical performance and economic performance. The aim of this assessment 

is to be able to compare the options and reduce the number of solution options that 

would be brought forward for more detailed evaluation. The following sections of this 

report describe how these assessments were carried out and the outcome. The effect on 

each criterion parameter is presented along the following scale. 

 

More significant/difficult/risk                                        Less significant/difficult/risk 
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Long List 

1 Corduff - Woodland new 220 kV UGC circuit 

2 Corduff - Woodland new 220 kV OHL circuit. 

3 Corduff - Woodland new 400 kV UGC circuit 

4 Corduff - Woodland new 400 kV OHL circuit 

5 Corduff - Gorman new 220 kV OHL circuit 

6 Corduff - Poolbeg new 220 kV UGC circuit 

7 Corduff - Inchicore new 220 kV UGC circuit. 

8 Corduff - Maynooth new 220 kV UGC circuit. 

9 Corduff - Castlebagot new 220 kV UGC circuit 

10 Corduff - Carrickmines new 220 kV UGC circuit. 

11 Corduff - Poolbeg - Carrickmines  220 kV UGC circuit. 

12 Corduff – Steelstown (New station)  new 220 kV UGC circuit 

13 Corduff - Castelbagot – Steelstown (New station) new 220 kV UGC circuit 

14 Belcamp - Woodland new 220 kV UGC circuit. 

15 Belcamp - Woodland new 220 kV OHL circuit. 

16 Belcamp - Woodland new 400 kV UGC circuit. 

17 Belcamp - Woodland new 400 kV OHL circuit. 

18 Finglas - Woodland new 220 kV UGC circuit. 

19 Finglas - Woodland new 220 kV OHL circuit. 

20 Finglas - Woodland new 400 kV UGC circuit. 

21 Finglas - Woodland new 400 kV OHL circuit. 

 
 

Table 1 List  of the high level technical screening study options in Step 2 Part A for options in long list 
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4.2.1 Technical screening studies 

The technical performance of options, at this stage, is based on high level technical 

screening studies to determine if the options have a potential to solve the identified need. 

The solution options will also be assessed on their technical ability relative to each other. 

The aim of the high level technical screening studies is to reduce the number of solution 

options that would be brought forward for more detailed evaluation. 

The high level technical screening studies are based on assessing the worst 

contingencies identified as part of the need analysis. The need analysis showed that the 

key technical issue to be considered as part of developing the solution options was 

thermal overloads.  

It was decided to use this issue as the indicator for the technical performance of the 

options in the long list. This enabled an assessment of each option’s technical ability to 

solve the identified issues in a concise way. It also allowed a comparison of each 

option’s technical ability relative to each other. 

Three basic subcriteria were used to compare the technical performance of the options. 

These were: 

1. Overloads remaining after adding potential solution option 

2. Effect of potential solution options on power flows 

3. Additional network capacity provided by potential solution options 

4.2.1.1 Overloads remaining after inclusion of solution options 

This subcriterion examined each solution option’s ability to remove the post contingent 

overloads identified in the needs analysis. Each solution option was added to the 

network, in turn, to determine if overloads remained on the circuits identified in the needs 

analysis, or if the new circuit in the solution option was overloaded. Solution options that 

most reduced the number of overloads,  performed best.  

4.2.1.2 Effect of solution options on power flows 

This subcriterion examined the solution options to identify if they change the loading of 

the circuit that was recorded in the needs analysis. Each solution option was added to 

the network, in turn, to determine the effect on the circuit. A reduction in the circuit 

loadingwas considered beneficial, and solution options performed better the more the 

loading on the circuit was reduced. 
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4.2.1.3 Additional Network Capacity provided by solution options 

The third subcriterion analysed the additional network capacity added by the solution 

option without the need for additional power flow controlling equipment. This was done 

by comparing the balance of power flows on the existing and new circuits for each 

solution option in turn. If the circuits are more balanced additional equipment may not be 

required to help balance the flows. This will allow the best use of existing and new 

circuits without the need for additional equipment.  

4.2.2 Short Circuit analysis 

In the needs assessment the expected short circuit current level for the different 

generation and demand scenarios was calculated.  These levels were compared against 

those for the different solution options identified due to the knowledge that the North 

Dublin area has existing high short circuit levels. The short circuit level was analysed to 

develop an understanding of the effect each solution option may have on them. The 

short circuit level impact was not considered as an indicator of technical performance 

because the difference in impact between solution options was not large enough to 

compare.  

4.2.3 Hight level technical screening studies 

Each solution option in the long list was modelled in the winter and summer peak 2025 

network situations and the worst contingencies identified in the needs assessment were 

applied. The impact that the solution options made on the thermal overloads was 

recorded and compared with a reference case. The reference case represents a network 

with no solution option included. 

Table 3 highlights the high level technical performance of the options based on thermal 

overloads, compared to the reference case.  
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Options 

Overloads 

remaining after 

adding solution 

option 

Effect of potential 

solution option on 

power line  

Additional  

capacity/Balance 

of flows 

Overall 

Technical 

Performance 

1 
Corduff - Woodland new 220 kV UGC 

circuit 

    

2 
Corduff - Woodland new 220 kV OHL 

circuit. 

    

3 
Corduff - Woodland new 400 kV UGC 

circuit 

    

4 Corduff - Woodland new 400 kV OHL circuit     

5 Corduff - Gorman new 220 kV OHL circuit 
    

6 Corduff - Poolbeg new 220 kV UGC circuit 
    

7 Corduff - Inchicore new 220 kV UGC circuit.     

8 
Corduff - Maynooth new 220 kV UGC 

circuit. 

    

9 
Corduff - Castlebagot new 220 kV UGC 

circuit 

    

10 
Corduff - Carrickmines new 220 kV UGC 

circuit. 

    

11 
Corduff - Poolbeg - Carrickmines  220 kV 

UGC circuit. 

    

12 
Corduff - Steelstown (New station) new 

220 kV UGC circuit 

    

13 
Corduff - Castelbagot - Steelstown (New 

station) new 220 kV UGC  

    

14 
Belcamp - Woodland new 220 kV UGC 

circuit. 

    

15 
Belcamp - Woodland new 220 kV OHL 

circuit. 

    

16 
Belcamp - Woodland new 400 kV UGC 

circuit. 

    

17 
Belcamp - Woodland new 400 kV OHL 

circuit. 

    

18 
Finglas - Woodland new 220 kV UGC 

circuit. 

    

19 
Finglas - Woodland new 220 kV OHL 

circuit. 

    

20 
Finglas - Woodland new 400 kV UGC 

circuit. 

    

21 
Finglas - Woodland new 400 kV OHL 

circuit. 

    

 Table 2 Result of the high level technical screening studies in Step 2 Part A for options in long list 
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4.2.4 Economic performance 

Economic Performance in Part A in Step 2 is based on estimated capital costs for each 

option for comparison purposes. Error! Reference source not found.4 summaries the 

estimated capital cost for the long list of options and provides a colour code relative to 

each other for comparison purposes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Page 20 of 24 

Options Economic Performance 

1 Corduff - Woodland new 220 kV UGC circuit  

2 Corduff - Woodland new 220 kV OHL circuit.  

3 Corduff - Woodland new 400 kV UGC circuit  

4 Corduff - Woodland new 400 kV OHL circuit  

5 Corduff - Gorman new 220 kV OHL circuit  

6 Corduff - Poolbeg new 220 kV UGC circuit  

7 Corduff - Inchicore new 220 kV UGC circuit.  

8 Corduff - Maynooth new 220 kV UGC circuit.  

9 Corduff - Castlebagot new 220 kV UGC circuit  

10 Corduff - Carrickmines new 220 kV UGC circuit.  

11 Corduff - Poolbeg - Carrickmines  220 kV UGC circuit.  

12 Corduff - Steelstown (New station) new 220 kV UGC circuit  

13 Corduff - Castelbagot - Steelstown (New station) new 220 kV UGC   

14 Belcamp - Woodland new 220 kV UGC circuit.  

15 Belcamp - Woodland new 220 kV OHL circuit.  

16 Belcamp - Woodland new 400 kV UGC circuit.  

17 Belcamp - Woodland new 400 kV OHL circuit.  

18 Finglas - Woodland new 220 kV UGC circuit.  

19 Finglas - Woodland new 220 kV OHL circuit.  

20 Finglas - Woodland new 400 kV UGC circuit.  

21 Finglas - Woodland new 400 kV OHL circuit.  

Table 3 Economic Performance of options in long list 
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4.3 Comparison of solution options  

Table 5 provides a summary of the combined performance of each option against the 

two evaluation criteria (Technical Performance and Economic Performance). 

Options Technical 
Performance 

Economic 
Performance 

Combined 
Performance 

1 Corduff - Woodland new 220 kV UGC circuit    

2 Corduff - Woodland new 220 kV OHL circuit.    

3 Corduff - Woodland new 400 kV UGC circuit    

4 Corduff - Woodland new 400 kV OHL circuit    

5 Corduff - Gorman new 220 kV OHL circuit    

6 Corduff - Poolbeg new 220 kV UGC circuit    

7 Corduff - Inchicore new 220 kV UGC circuit.    

8 Corduff - Maynooth new 220 kV UGC circuit.    

9 Corduff - Castlebagot new 220 kV UGC circuit    

10 Corduff - Carrickmines new 220 kV UGC circuit.    

11 Corduff - Poolbeg - Carrickmines  220 kV UGC circuit.    

12 Corduff - Steelstown (New station) new 220 kV UGC circuit.    

13 

Corduff - Castelbagot - Steelstown (New station) new 220 kV 

UGC circuit. 

   

14 Belcamp - Woodland new 220 kV UGC circuit.    

15 Belcamp - Woodland new 220 kV OHL circuit.    

16 Belcamp - Woodland new 400 kV UGC circuit.    

17 Belcamp - Woodland new 400 kV OHL circuit.    

18 Finglas - Woodland new 220 kV UGC circuit.    

19 Finglas - Woodland new 220 kV OHL circuit.    

20 Finglas - Woodland new 400 kV UGC circuit.    

21 Finglas - Woodland new 400 kV OHL circuit.    

 
Table 4 Multi criteria assessment based on two criteria in step 2 Part A 
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In terms of technical performance, those options which added to the connectivity of 

Corduff station by terminating there but started at stations around the city, namely 

Castlebagot, Poolbeg, Carrickmines, and Steelstown, were not effective in meeting the 

need identified in Step 1. 

Options which add capacity parallel to the existing path between Woodland, Corduff, 

Finglas, and Belcamp performed best. Of the options that add parallel capacity, those 

that start at Woodland 400 kV station and terminate at Finglas, Corduff or Belcamp 

220 kV stations, or at new 400 kV stations at those sites, perform best. Those 

terminating at Finglas performed marginally better. Those terminating at Belcamp do not 

have a direct influence on the power flows on the Finglas – North Wall 220 kV circuit.  

The analysis found that the 220 kV underground cable options would require additional 

powerflow management devices to avoid the new cable circuit carrying the majority of 

powerflow in the corridor and being heavily loaded, or overloaded, as soon as it is 

installed. Detailed analysis of the requirement for power flow controlling devices will be 

carried out in Step 2B. That analysis may determine a fixed device such as a series 

reactor, or a flexible device such as a phase shifting transformer, or a Flexible AC 

Transmission (FACTs) device with similar capabilities, to be appropriate. 

Previous analysis has indicated that long lengths of AC 400 kV underground cable 

cannot be accommodated in the Irish transmission network. Although previous analysis 

identified issues we have for completeness included AC underground cable solution 

options in the long list at 400 kV and 220 kV.  The cable options are assessed on the 

same terms as the other options in the high level screening studies in Part A. AC cable 

solutions will require very detailed specific technical analysis to determine if they are 

technically feasible. These detailed specific technical analyses will be carried out in Step 

3 if the cable options remain.  Partial AC undergrounding of any overhead line solution 

using short lengths of underground cables will be considered as part of mitigation 

measured in Step 3 and/or Step 4.     

The economic performance has a dependence on the length of the proposed new circuit. 

Long circuits perform economically less favourably compared to the options which have 

a shorter length. New circuits at 400 kV were shown to be more expensive than the 

220 kV candidate solutions due to the additional transformer requirements and higher 

circuit costs. 
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4.4 Proposed solution options to be brought forward   

The proposed options that will be taken through for further investigation are marked with 

the colours Cream and/or Light Green, in Error! Reference source not found.5. The 

proposed options can be influenced by stakeholders if reasonable justification is 

provided for modification of the proposed list of options. Based on the analysis to date, 

below is a proposed refined list of solution options to be brought forward for more 

detailed evaluation in Part B:  

 New Corduff – Woodland 400 kV OHL Circuit  

 New Corduff – Woodland 400 kV UGC Circuit  

 New Corduff – Woodland 220 kV OHL  Circuit* 

 New Finglas – Woodland 220 kV OHL Circuit  

 New Finglas – Woodland 400 kV UGC Circuit 

 New Finglas – Woodland 400 kV OHL Circuit 

 New Belcamp – Woodland 400 kV OHL Circuit** 

 

*The option of a New Corduff – Woodland 220 kV UGC circuit did not emerge from the 

refinement of the long list due to a poorer technical performance of the UGC option. 

** The option of a New Belcamp – Woodland 400 kV UGC circuit did not emerge from 

the refinement of the long list due to the additional capital cost of the cable component.  

If the New Corduff – Woodland 220 kV OHL circuit option or New Belcamp – Woodland 

400 kV OHL circuit option proceeds through Step 2B and Step 3 a variation of those 

options using underground cable will be evaluated in line with EirGrid’s commitment to 

evaluate UGC when OHL options are brought through the Framework. 
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5 Conclusion of Step 2 Part A  
After completing a technology overview, a long list of 21 viable and technically feasible 

solution options was presented. The solution options identified in the long list were 

assessed based on two criteria namely, technical performance and economic 

performance. 

The aim of the assessment in Part A is to be able to compare the options and reduce the 

number of solution options that would be brought forward for more detailed evaluation. 

Based on the analysis to date, below is a proposed refined list of solution options to be 

brought forward for more detailed evaluation in Part B:  

 New Corduff – Woodland 400 kV OHL Circuit  

 New Corduff – Woodland 400 kV UGC Circuit,  

 New Corduff – Woodland 220 kV OHL  Circuit, 

 New Finglas – Woodland 220 kV OHL Circuit, 

 New Finglas – Woodland 400 kV UGC Circuit, 

 New Finglas – Woodland 400 kV OHL Circuit, 

 New Belcamp – Woodland 400 kV OHL Circuit.  

The proposed list of options can be influenced by stakeholders if reasonable justification 

is provided for modification of the refined list.  

All options involve a new connection commencing at Woodland 400/220 kV station and 

reaching in towards the Nothern outskirts  of Dublin.  

In Part B the remaining options will be assessed under five criteria; 

 Technical Performance  

 Economic Performance  

 Deliverability 

 Environmental 

 Socio-economic  

This assessment will allow the refined long list to be further reduced to create a shorter 

list to bring forward to Step 3.  
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2 Introduction 
EirGrid follow a six step approach when we develop and implement the best performing 

solution option to any identified transmission network problem. This six step approach is 

described in the document ‘Have Your Say’ published on EirGrid’s website1 and is 

known as the framework for developing the grid. The six steps are shown on a high-level 

in Figure 1. Each step has a distinct purpose with defined deliverables.  

 

Figure 1 High Level Project Development Process 

 

The transmission network problem was identified and described in previous Step 1 and 

was documented in the Need Report.  

The need, in this case, involves a transmission network problem relating to the transfer 

of power across the existing 220 kV transmission network from the Woodland 400 kV 

substation to the north Dublin area. The issues encountered involve the capacity of the 

transmission system in the area.  

In Step 2 there are two reports to be delivered, namely Options Report Part A and 

Options Report Part B. The Options Report Part A, covers the aspects that will be 

considered when creating the long list of options and the first refinement of this list. The 

outcome of the second part of refinement of the list is presented in Options Report Part 

B (this document).   

 
1 http://www.eirgridgroup.com/the-grid/have-your-say/ 

http://www.eirgridgroup.com/the-grid/have-your-say/
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3 Process followed and criteria 

3.1 Description of process  
The transmission network problem was identified and described in previous Step 1 and 

documented in the Need Report. Following on from Step 1, the process of identifying 

viable technology solution options starts. This involves a rigorous process spanning over 

two steps namely, Step 2 and Step 3. The outcome of Step 2 is a list of best performing 

solution options which will be taken to Step 3 for further investigation and evaluation. At 

the end of Step 3 we will have a best performing solution option which will be developed 

for construction and energisation. This report details the outcome of the second part of 

the refinement of the long list in Step 2.   

Figure 2 provides an overview of the process and different tasks in Step 2. The first three 

tasks were covered in Options Report Part A. The outcome of these three first tasks was 

a refined long list.   

 

Figure 2 Illustration of the process of developing of options in Step 2 

 

The list is further refined in Step 2, this time using a multi-criteria comparison against five 

criteria namely, technical performance, economic performance, environmental aspects, 

deliverability aspects and socio-economic aspects. Each remaining option is assessed 

against the five criteria. This is discussed in Section 7 Detailed evaluation of the options. 

The outcome of Step 2 is a short list of solution options which will be taken to Step 3 for 

further investigation and evaluation.   
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3.2 Criteria used for comparison of remaining options 
The second time the performance matrix is used in Step 2, each remaining option is 

assessed against the five criteria. The five criteria are technical performance, economic 

performance, environmental aspects, deliverability aspects and socio-economic aspects. 

Descriptions of the five criteria are outlined below. It should be noted that the 

assessments provided are for comparison against each other and not absolute 

assessments of the individual options. 

3.2.1 Technical performance 

In Part B in Step 2 the technical performance criteria is based on compliance with 

Transmission System Security and Planning Standards (TSSPS) and compliance with 

current transmission investment policies.  Only options that meet the minimum technical 

requirements set out in the TSSPS qualify for consideration in Step 2 Part B. Options 

which extend or enhance technical performance margins beyond minimum acceptable 

levels are favoured over others.   

The options will be assessed against three technical performance criteria to be able to 

distinguish between their individual technical performances. The technical criteria in 

Step 2 Part B relate to the needs identified and are thermal overload, short circuit 

performance and performance during maintenance conditions. A short description of 

these is given below. 

3.2.1.1 Thermal overload criteria 

The need identified in Step 1 was related to thermal overload due to a number of drivers. 

For this reason the thermal overload criterion is a key indicator of the technical 

performance of the options. 

The options are assessed for compliance with the Transmission System Security and 

Planning Standards (TSSPS). If thermal overload violations are identified additional 

potential reinforcements will be required in addition to the options to fully meet the 

TSSPS. For this technical criterion we have assessed the options based on the number 

and magnitude of thermal overloads remaining after the option has been added. This will 

provide an indication of how the options are performing in terms of adding thermal 

capacity. 

3.2.1.2 Voltage 

No voltage needs were identified in Step 1. However, underground cable is the 

technology choice for some of the options. Underground cables, through their 

predominately capacitive characteristic, can increase system voltages beyond allowed 

limits at times of light load and low availability of reactive power control from on-load 
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generation. This means that additional equipment will be required, such as reactors or 

STATCOMs, to help control high voltages within limits. The Dublin area is already known 

to face high voltage challenges at low load periods. The options are assessed on their 

influence on increasing voltages outside allowed limits at times of low load.  

3.2.1.3 Short circuit performance 

The options are assessed based on the scale that they affect the existing short circuits 

levels in existing substations. Additional circuits and/or transformers connected into 

substations will create another path for the fault current to flow into the substation and as 

such the short circuit levels will increase in the substation. Similarly, if circuits are 

removed the number of paths for the fault current to flow has reduced and as such the 

short circuit levels will decrease in the substation.  

3.2.1.4 Performance during maintenance conditions 

The options are assessed based on their requirement for additional reinforcements to 

keep the network within standards following an unplanned loss of plant or equipment 

whilst another is out for planned maintenance. It should be noted that investments 

resulting from violations during planned maintenance are subject to an economic 

appraisal of the value in solving the identified problem compared to constraining 

generation. Before we would bring these forward as projects we will individually appraise 

whether each of these reinforcements could be financially justified. To ensure value for 

money, we will defer a decision until much closer to the required commissioning date of 

the best performing option. This will allow us to take account of new requirements for 

each reinforcement, which may include both local and regional needs which could have 

emerged in the meantime.  As such, for the purpose of this assessment in Step 2, we 

have only assessed the number of indicated violations of thermal capacity for each 

option. It should be noted that these possible additional reinforcements are not included 

in the full solution list of the options in Section 4.3.     

3.2.2 Economic performance 

In Part B in Step 2, the economic performance is based on estimated Total Project Cost 

(TPC) for each option for comparison purposes. The TPC will comprise both estimated 

capital costs and an estimated cost for the Transmission System Operator (TSO) 

element for development of the options.  

The primary source for capital cost estimates have been developed with input from the 

Transmission Asset Owner (TAO) and are based on desktop designs and costings for 

similar works. The capital cost includes all items to achieve a fully compliant solution with 

Transmission System Security and Planning Standards (TSSPS), but are excluding 
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reinforcements driven by maintenance conditions as discussed in section 3.2.1.5.   

Where capital costs were not available for a particular technology the best, most recent 

estimates or quotes from manufacturers or assumed costs based on EirGrid or 

international experience have been used.  

The TSO cost is the cost for the Transmission System Operator to develop the project 

during the planning and construction phase. The cost is made up of, among other things, 

project management, wayleaving and landowner engagements and cost attributed to 

developing the planning application. The estimated cost is based on experience of 

developing previous projects. 

3.2.3 Environmental 

This is a high-level consideration of environmental impacts in the context of the project. It 

is largely based on a desktop study. Under this criterion, consideration is given to 

biodiversity, soil and water, climatic factors, material assets and noise. Note that cultural 

heritage, landscape and visual are examined under the heading of Socio-economic and 

not repeated in this section.  

3.2.4 Deliverability 

Deliverability captures timelines until energisation (assesses significant differences) as 

well as engineering and planning risks which could extend delivery timescales and costs.   

A high-level assessment of the impacts of any planned transmission equipment outages 

required to carry out the necessary work is also carried out.  

Various permissions and wayleaves required to proceed to construction are also 

considered in this criteria. 

3.2.5 Socio-Economic 

This is a high-level consideration of social impacts in the context of the project. It is 

largely based on a desktop study. Under this criterion consideration is given to 

settlement and communities; recreation and tourism; landscape and visual; and cultural 

heritage and other relevant issues. 

 

 

 

 

 

 



 

Page 9 of 63 

3.3 Scale used to assess each criterion 
The effect on each criteria parameter is presented along a range from “more 

significant”/”more difficult”/“more risk” to “less significant”/”less difficult”/“less risk”.  The 

following scale is used to illustrate each criteria parameter:  

 

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

 
 
 
 
In the text this scale is quantified by text for example  

high (Dark Blue), 

high-moderate (Blue) or  

mid-level/moderate (Dark Green),  

low-moderate (Green),  

low (Cream). 
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4 Development of a short list  
In Step 2, the identified list of options are refined twice with the aim to establish a short 

list of best performing solution options to bring forward for further investigation in Step 3. 

The outcome from the first part of the refinement of the long list is presented in the 

Options Report Part A. The second time the list is refined, each remaining option will be 

assessed against the five criteria. The summary of this assessment is presented in this 

section and further details are given in section 7, Detailed evaluation of options. 

4.1 Options brought forward from Part A of Step 2 
The outcome of the first part of the refinement of the long list is presented in the Options 

Report Part A. This assessment identified seven solution options using two different 

technologies that would address the need identified. The technologies were: 

• Overhead line (OHL) 

• Underground cable  (UGC) 

All the seven remaining solution options reinforce the transmission network between the 

existing Woodland substation in County Meath and either the Corduff, Finglas, or 

Belcamp substations in County Dublin. The seven solution options in the refined list 

were:  

• New Corduff – Woodland 400 kV OHL Circuit  

• New Corduff – Woodland 400 kV UGC Circuit,  

• New Corduff – Woodland 220 kV OHL  Circuit, 

• New Finglas – Woodland 220 kV OHL Circuit, 

• New Finglas – Woodland 400 kV UGC Circuit, 

• New Finglas – Woodland 400 kV OHL Circuit, 

• New Belcamp – Woodland 400 kV OHL Circuit.  
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4.2 Summary of assessment of remaining options 
The seven remaining solution options were assessed against the five criteria. Table 1 

provides a summary of the performance of each option against the five evaluation 

criteria. The detailed assessment of each option is presented in section 7, Detailed 

evaluation of options.  

The outcome of the multi criteria assessment in Step 2 is that the options that connect 

Woodland to Finglas or Belcamp perform the best overall and these will be brought 

forward into Step 3 for further more detailed assessment.  

Options 

Technical 

Performance 

Economic 

Performance 
Environmental Deliverability 

Socio-

economic 

Combined 

Performance in 

Step 2 Part B 

New Corduff – 

Woodland 

400 kV OHL 

     

 

New Corduff – 

Woodland 

400 kV UGC 

 

     

New Corduff – 

Woodland 

220 kV OHL 

 

     

New Finglas – 

Woodland 

220 kV OHL 

 

     

New Finglas – 

Woodland 

400 kV UGC 

 

     

New Finglas – 

Woodland 

400 kV OHL 

 

     

New Belcamp – 

Woodland 

400 kV OHL 

 

     

 

Table 1 Overall comparison of options using five criteria in Step 2 Part B 

 
In addition to the three indicated solution options (Dark Green) in Table 1 above, it was 

deemed prudent to include an UGC version of the Belcamp – Woodland 400 kV OHL 

option in Step 3.  

This solution option was set aside in Step 2A as it overall provided a less favourable 

combined technical and economic performance compared to the other options. The 

reasons and justification for bringing the option back into the assessment is to take on 
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board previous feedback from stakeholders for other new circuit development, and to 

allow for the fact that the new development will traverse a mix of urban and rural 

environments to connect the two substations where underground cable is deemed 

necessary. The Belcamp – Woodland 400 kV UGC option was therefore added to the 

short list.  

This means that two technologies are still being investigated in Step 3 to choose the best 

performing solution option.  

In Step 3, these technologies and the options using them will be investigated in even 

more detail. In Step 3 the five main criteria are broken down into sub-criteria, which the 

remaining options will be assessed against. It should be recognised that two of these 

technologies have features and technical aspects which have not yet been studied or 

investigated.  

The underground cable technology (AC cable) requires very detailed specific technical 

analysis to determine if they are technically feasible. These studies include analysis to 

investigate Temporary Over Voltages (TOV) and harmonic distortion among other things. 

Previously, for other projects, the acceptable length of underground cable (AC) has 

varied depending on voltage and location of the cable within the network. A full 

investigation into these aspects will be completed in Step 3 for both remaining 

underground cable options. The result of these analyses may determine that some 

options are not technically feasible or that further investments are required to 

accommodate them. The best performing option determined in Step 3 may be a 

combination of the technologies in one circuit, a partial overhead and partial 

underground circuit, to maximise performance in relation to all the criteria evaluated. 

4.3 Recommended short list of best performing options 
The options in the refined list were assessed against the five criteria. This resulted in 

four solution options being brought forward for more detailed analysis in Step 3. All 

options involve a transmission network reinforcement centred on strengthening the 

network between existing Woodland 400 kV substation in County Meath and either the 

Finglas, or Belcamp substations in County Dublin. The four options are:  

• New Finglas – Woodland 400 kV overhead line (OHL)  

• New Finglas – Woodland 400 kV underground cable (UGC) 

• New Belcamp – Woodland 400 kV overhead line (OHL) 

• New Belcamp – Woodland 400 kV underground cable (UGC) 
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5 Stakeholder Engagement  

The aim of stakeholder engagement in Step 2 is to transparently communicate our 

findings so far in the project to key stakeholders and receive feedback on chosen 

technologies and refined short list.  

The stakeholder engagement for Capital Project 1021 in Step 2 was divided into two 

phases, phase A and phase B in order to ensure appropriate stakeholder feedback and 

inform our decision-making process during Step 2. 

In phase A we have identified and consulted with relevant key strategic stakeholders 

such as the Government Departments, the Commission for Regulation of Utilities, Meath 

and Fingal County Council Chief Executives and Senior Executives, the IDA, Enterprise 

Ireland, the Eastern and Midlands Regional Assembly, and Meath and Fingal Chambers. 

This phase was completed between November 2019 and January 2020. 

This engagement has enabled us to understand the spatial and economic planning that 

is underway at local and regional authority level, as well as the potential requirements for 

future investments by large energy users in the area. It has also allowed us to brief key 

stakeholders in the area, and to hear their view of the opportunities and challenges that 

exist for the project, as well as receive feedback on chosen technologies and the refined 

short list.  

In phase B, an 8-week consultation period started in October 2020 and finished in 

December 2020. The consultation period covered a broad range of stakeholder 

engagement with the general public, local communities, and their elected 

representatives, as well as re-engagement with the key stakeholders from phase A.  

A virtual meeting with Ratoath Municipal District Councillors was held to introduce them 

to the project. All Ashbourne Councillors were contacted with information on the project. 

All Councillors in Howth-Malahide and Blanchchardtown/Mulhuddart districts were 

contacted and introduced to the project along with all TD’s & Senators in the Meath East, 

Dublin Fingal, and Dublin West Dáil constituencies.   

A door-door letter drop to all residents within a 2km radius of Woodland Substation was 

conducted in early August 2020. The letter provided information on the status of the 

North South Interconnector project, CP966 Kildare Meath Grid Upgrade and provided an 

introduction to CP1021 East Meath to North Dublin Grid Reinforcement.  
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All stakeholders had the opportunity to provide feedback in relation to the assessment 

carried out to date and the solutions to be brought forward for further consideration in 

Step 3.  

A small number of responses were received, and these were mostly enquiring about the 

relationship between this project CP1021 and other on-going projects around Woodland 

substation such as CP0966 Kildare – Meath Grid Upgrade, and the North South 

Interconnector. Many stakeholders also welcomed the opportunity for early engagement. 

No additional technology options were either removed or added as a result of the 

consultation period. 

As part of the 8-week consultation period the following tasks were carried out:  

• published project related material on the project website, including reports and 

project brochures (see Appendix 3 for a record of website traffic);  

• issued a press statement to the media; and 

• communicated details of our work on this project to local elected representatives 

and offering briefings.    
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6 Assessment of project complexity 

Each project may be of a different scale and/or complexity.  To reflect the unique 

features of each project, the framework for grid development introduced three categories 

of projects, called Tiers.  

The Tier of a project indicates the required level of governance, external consultation 

and engagement, social impact assessment and analysis. 

To decide the Tier for a project a number of factors have to be considered. An 

assessment should consider different aspects such as project complexity, customer 

impact, deliverability, health and safety, legacy issues, operational risks, stakeholder 

engagement, and technical risks. 

Capital Project 1021 has been assigned a Tier 3 which is the most complex category 

with the highest level of governance. This is based on the most complex remaining 

options. In this case, it is a new 400 kV overhead line. New linear projects have the 

potential to traverse many different stakeholders and as such increasing the number of 

stakeholders that need to be considered. As well as this, the potential impact on society 

and the environment also require significant investigations and consideration. For this 

reason this project has been assigned a Tier 3. 
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7 Detailed evaluation of options 

This section will describe in detail the assessment of each of the seven remaining 

options against the five criteria.  The criteria are described in section 3.2 and the below 

assessment of the options require an understanding of these. All remaining solution 

options reinforce the transmission network between the existing Woodland 400 kV 

substation, and Corduff, Finglas or Belcamp 220 kV substations. 

7.1 New Corduff - Woodland 400 kV OHL circuit 

7.1.1 Description of option 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Corduff 

220 kV substation in North County Dublin. The reinforcement consists of a new 400 kV 

overhead line linking the Woodland 400 kV substation to the Corduff 220 kV substation, 

and a new 400 kV busbar and 400/220 kV transformer at Corduff.  

 

 
 
Figure 3 New 400 kV overhead line circuit connecting the Woodland and Corduff substations. 

New 400 kV circuit 

BELCAMP 
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7.1.2 Technical Performance 

7.1.2.1 Thermal overload  

In comparison to the alternative options, the New Corduff - Woodland 400 kV OHL 

option performs poorly in terms of remaining thermal overloads that are required to be 

resolved to fulfil a fully compliant solution with the Transmission System Security and 

Planning Standards (TSSPS). (Dark Blue).   

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 107% following the 

unplanned loss of the Corduff – Woodland 220 kV circuit. The post contingent overload 

on the existing Corduff – Woodland 220 kV circuit following the unplanned loss of the 

Clonee – Woodland 220 kV circuit identified in Step 1, is reduced from 172% to 103%. 

However overloads of 131% remain on one Corduff – Finglas 220 kV circuit following the 

unplanned loss of the other Corduff – Finglas 220 kV circuit. This option has no influence 

on reducing power flows in those circuits. These circuits would require uprating to 

prevent overloads. 

Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

To further reduce dependence on generation in North Dublin and manage the power 

flows better, additional reinforcement will be required. For example, the existing Corduff 

– Finglas 1 & 2, Corduff – Woodland, Clonee – Woodland and Clonee – Corduff 220 kV 

circuits may need thermal uprating in the future, depending on the rate of demand 

increases and generation portfolio changes. Other potential solutions include new 

additional circuits in the area to add further network capacity, for example a new circuit 

between Corduff, Finglas or Belcamp substations in North Dublin and Poolbeg or 

Irishtown substations in the city centre. 
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7.1.2.2 Voltage 

The management of voltage in the Dublin and Mid East2 area is a known operational 

challenge. 

This option is an overhead line option and so will not be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this. This option performs well in terms of voltage and has a low influence on the need 

for additional reactive power controlling equipment (Cream)    

7.1.2.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate 

increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 2. This 

option is considered to have a moderate impact in terms short circuit current levels (Dark 

Green).  

7.1.2.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Corduff - Woodland 400 kV OHL and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 

which is the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area. 

This option is considered to have a moderate performance in terms of possible future 

reinforcements (Dark Green). 

7.1.2.5 Conclusion of technical performance 

The ability of each option to reduce thermal overloads in the network corridor is a key 

consideration for technical performance, and when combined with the other technical 

aspects this option is considered to have moderate to poor performance (Blue). 

 
2  NUTS Level 3 Region made up of counties Kildare, Wicklow, Meath, and Louth. 
https://ec.europa.eu/eurostat/web/nuts/background  

https://ec.europa.eu/eurostat/web/nuts/background
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Table 2 Summary of technical performance for the Corduff – Woodland 400 kV OHL option  

 

7.1.3 Economic Performance  

The estimated capital costs for the full solution for the Corduff – Woodland 400 kV OHL 

option is approximately €38.8m.  This includes new circuit bays, new 400 kV equipment 

at the existing substation, and new 400/220 kV transformer required. The estimated cost 

for the transmission system operator to develop the Corduff – Woodland 400 kV OHL 

option is approximately €22.8m. This option is considered to have low impact in terms of 

the cost (Cream).   

7.1.4 Environmental 

Having considered the potential environmental impacts of a 400kV OHL it is concluded 

that this option will have moderate environmental impact (Dark Green) – this is relative 

to the other options being considered and in particular the UGC options. The 

construction and operation of a 400kV or 220kV OHL would be similar. The introduction 

of new overhead infrastructure into the study area will change the baseline environment 

and while it may be possible to mitigate impacts, they may be significant. The 

determination of the significance of which would require more detailed assessment as 

the options move through the various steps in the Framework for Grid Development.  

7.1.5 Deliverability 

Having assessed high level deliverability aspects for a new 400 kV overhead line circuit 

it is concluded that this option could be associated with high planning risks. Based on 

experience on other similar OHL projects, permitting would be expected to be very 

challenging due to societal acceptance of such a development. This means that overall, 

the option could very likely experience delays in its development compared to the other 

options.   

Furthermore, a high level assessment showed limited options for the development of a 

new 400 kV busbar adjacent to the existing Corduff 220 kV substation. An appropriate 

site may be located in the vicinity, however this would introduce additional project 

complexity and risk associated with new circuits required to connect the new 400 kV 

busbar to the existing 220 kV busbar. 
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It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.  

All options presented in this paper will be new infrastructure and will require permits and 

wayleaves to some extent or another – this elevates the deliverability criteria for all 

options. Significant engagement with landowners and communities would be required in 

the delivery of a new overhead circuit, for such purposes as surveying, siting and 

construction. These parties may be new to accommodating electricity infrastructure on 

their landholdings and within their communities. New wayleaves would be required to 

facilitate construction of the new circuit. Based on recent precedent in terms of the 

provision of new 400 kV transmission infrastructure, there is the potential for significant 

landowner, community and public concerns with this option, with the likely consequence 

of project delays or difficulties in gaining access to land. 

Overall, given the nature of this option the planning risks are considered difficult to 

mitigate and more dominant in delivering the project. Combining this with the wayleaving 

required for a new 400 kV OHL circuit, this option is considered to have an overall high 

to moderate impact on deliverability (Blue) 

7.1.6 Socio-economic  

Having considered the potential impacts of a 400 kV OHL it is concluded that this option 

will have moderate socio-economic impact (Dark Green) – this is relative to the other 

options being considered and in particular the UGC. The construction and operation of a 

400 kV or 220 kV OHL would be similar. The introduction of new overhead infrastructure 

into the study area will change the baseline environment and while it may be possible to 

mitigate impacts they may be significant. The determination of the significance of which 

would require more detailed assessment as the options move through the various steps 

in the Framework for Grid Development. It performs better than the other OHL option to 

Belcamp as it only travels to the substations on the western fringes of Dublin City and 

avoids more constrained areas. 

7.1.7 Summary of option 
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Table 3 Summary of performance of all criteria for Corduff – Woodland 400 kV OHL option  
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7.2 New Corduff - Woodland 400 kV UGC circuit 
 

7.2.1 Description of option 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Corduff 

220 kV substation in North County Dublin. The reinforcement consists of a new 400 kV 

underground cable linking the Woodland 400 kV substation to the Corduff 220 kV 

substation, and a new 400 kV busbar and 400/220 kV transformer at Corduff.  

 

 
 
Figure 4: New 400 kV underground cable circuit connecting the Woodland and Corduff substations. 

7.2.2 Technical Performance 

7.2.2.1 Thermal overloads 

In comparison to the alternative options, the New Corduff - Woodland 400 kV UGC 

option performs poorly in terms of remaining thermal overloads that are required to be 

resolved to fulfil a fully compliant solution with the Transmission System Security and 

Planning Standards (TSSPS). (Dark Blue). 

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 105% following the 

unplanned loss of the new circuit. The post contingent overload on the existing Corduff – 

Woodland 220 kV circuit following the unplanned loss of the Clonee – Woodland 220 kV 

circuit identified in Step 1, is reduced from 172% to below 100%. However overloads of 

New 400 kV circuit 

BELCAMP 
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132% remain on one Corduff – Finglas 220 kV circuit following the unplanned loss of the 

other Corduff – Finglas 220 kV circuit. This option has no influence on reducing power 

flows in those circuits. These circuits would require uprating to prevent overloads. 

Dependence on generation in the North Dublin area, particularly the generators at 

Huntstown, to manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations is reduced by this option, but some dependence 

remains.  

The new 400/220 kV transformer at Corduff can be seen to be loaded above its 

continuous rating, but within its emergency rating, when one Huntstown generator trips 

while the other is unavailable. Additional 400/220 kV transformer capacity may be 

required at Corduff to accommodate these power flows. These power flows are higher 

than those shown for the 400 kV OHL options due to the lower impedance of the cable 

circuit between Woodland and Corduff.  

Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre. 

7.2.2.2  Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an underground cable option and so will be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this identifying night time voltages above allowable limits that will require mitigation. If 

this option progresses to Step 3, further analysis will be undertaken to determine the 
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mitigation required. This option has a moderate influence on the need for additional 

reactive power controlling equipment (Green)    

7.2.2.3 Short Circuit analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate 

increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate impact in terms short circuit current levels (Dark 

Green).  

7.2.2.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Corduff - Woodland 400 kV UGC and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 

which are the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area.   

This option is considered to have a moderate performance in terms possible future 

reinforcements (Dark Green). 

7.2.2.5 Conclusion of technical performance 

The ability of each option to reduce thermal overloads in the network corridor is a key 

consideration for technical performance, and when combined with the other technical 

aspects this option is considered to have moderate to poor performance (Blue). 
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Table 4 Summary of technical performance for the Corduff – Woodland 400 kV UGC option 
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7.2.3 Economic Performance  

The estimated capital costs for the full solution for the Corduff – Woodland 400 kV UGC 

option is approximately €130.7m.  This includes new circuit bays, new 400 kV equipment 

at the existing substation, and new 400/220 kV transformer required. The estimated cost 

for the transmission system operator to develop the Corduff – Woodland 400 kV UGC 

option is approximately €16.6m. This option is considered to have high impact in terms 

of the cost (Dark Blue).   

7.2.4  Environmental 

Having considered the potential environmental impacts of a 400 kV UGC it is concluded 

that this option will have low-moderate environmental impact (Green) – this is relative to 

the other options being considered and in particular the OHL. The construction of UGC 

however is not without its impacts and requires careful consideration of impacts on 

sensitive receptors. It should be possible to mitigate significant impacts. The 

determination of the significance of which would require more detailed assessment as 

the options move through the various steps in the Framework for Grid Development. 

7.2.5 Deliverability 

An UGC option may reduce the risk in attaining permits. This is largely due to the 

elimination of visual impacts and preference from the public for EirGrid to pursue UGC 

options generally. It is currently considered that the UGC options in this project, due to 

their size, scale and likely impact, are likely to require planning permission. While there 

is precedent for 220 kV UGC within the public road to comprise exempted development, 

it is considered that the scale of the overall UGC development, combined with the new 

associated infrastructure likely to be required as outlined above, will result in the overall 

development not comprising exempted development.  

Additionally, some other elements of the option may require planning, such as reactive 

support requirements if required, so the option will still have moderate planning risks 

associated.    

An UGC option would preferably be accommodated in the public road network. However 

with regards to permits and wayleaving, it should be recognised that it may not be 

possible to lay a 400 kV underground cable along existing roads due to the cable trench 

width required. If this is the case, a 400 kV underground cable option may have to be 

laid across open fields.  

This brings its own significant challenges in terms of landowner engagement and 

concerns, environmental and land use impacts – in particular the inability to undertake 

certain types of agricultural activity thereon. It is assumed that significant engagement 



 

Page 25 of 63 

with landowners with properties along public roads would be required in the delivery of a 

new 400 kV UGC, for such purposes as surveying, siting and construction.   

A high level assessment showed limited options for the development of a new 400 kV 

busbar adjacent to the existing Corduff 220 kV substation. An appropriate site may be 

located in the vicinity, however this would introduce additional project complexity and risk 

associated with new circuits required to connect the new 400 kV busbar to the existing 

220 kV busbar. 

It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.  

Overall, this option is considered to have an overall mid-level/moderate impact on 

deliverability (Dark Green).   

7.2.6 Socio-economic  

Having considered the potential impacts of a UGC it is concluded that this option will 

have low-moderate socio-economic impact (Green) – this is relative to the other options 

being considered and in particular the OHL. The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development.  

7.2.7 Summary of option 
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Table 5 Summary of performance of all criteria for the Corduff – Woodland 400 kV UGC option 
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7.3 New Corduff – Woodland 220 kV OHL circuit 

7.3.1 Description of option 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Corduff 

220 kV substation in North County Dublin. The reinforcement consists of a new 220 kV 

overhead line linking the Woodland 400 kV substation to the Corduff 220 kV substation.  

 

 
 
Figure 5: New 220 kV overhead line circuit connecting the Woodland and Corduff substations. 

7.3.2 Technical Performance 

7.3.2.1 Thermal overloads 

In comparison to the alternative options, the New Corduff - Woodland 220 kV OHL 

option performs poorly in terms of remaining thermal overloads that are required to be 

resolved to fulfil a fully compliant solution with the Transmission System Security and 

Planning Standards (TSSPS) (Dark Blue). 

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 107% following the 

unplanned loss of the new circuit. The post contingent overload on the existing Corduff – 

Woodland 220 kV circuit following the unplanned loss of the Clonee – Woodland 220 kV 

circuit identified in Step 1, is reduced from 172% to 101%. However overloads of 123% 

remain on one Corduff – Finglas 220 kV circuit following the unplanned loss of the other 

New 220 kV circuit 

BELCAMP 
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Corduff – Finglas 220 kV circuit. This option has no influence on reducing power flows in 

those circuits. These circuits would require uprating to prevent overloads. 

Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

This option increases the flows on the 400/220 kV transformers at Woodland. The 

thermal ratings of the transformers are not breached, however remaining capacity 

headroom is eroded.   

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre. 

7.3.2.2  Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an overhead line option and so will not be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this. This option performs well in terms of voltage and has a low influence on the need 

for additional reactive power controlling equipment (Cream)    

7.3.2.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate to low 

increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate to low impact in terms short circuit current 

levels (Green).  
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7.3.2.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Corduff - Woodland 220 kV OHL and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 

which are the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area.  

This option is considered to have a high to moderate performance in terms possible 

future reinforcements (Blue). 

7.3.2.5 Conclusion of technical performance 

The ability of each option to reduce thermal overloads in the network corridor is a key 

consideration for technical performance, and when combined with the other technical 

aspects this option is considered to have moderate to poor performance (Blue). 
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Table 6 Summary of the technical performance for 220 kV OHL option 

7.3.3 Economic Performance  

The estimated capital costs for the full solution for the Corduff – Woodland 220 kV OHL 

option is approximately €17.4m.  This includes new circuit bays required. The estimated 

cost for the transmission system operator to develop the Corduff – Woodland 220 kV 

OHL option is approximately €23.2m. This option is considered to have low impact in 

terms of the cost (Cream).   

7.3.4 Environmental 

Having considered the potential environmental impacts of a 220kV OHL it is concluded 

that this option will have moderate environmental impact (Dark Green) – this is relative 

to the other options being considered and in particular the UGC. The construction and 
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operation of a 400kV or 220kV OHL would be similar. The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development. 

7.3.5 Deliverability 

Having assessed high level deliverability aspects for a new 220 kV overhead line circuit 

it is concluded that this option could be associated with high planning risks.  

A new OHL circuit will require permits and wayleaves – this elevates the deliverability 

risks. There is a public participation facet requiring extensive relationship building with 

individual landowners, the risk to the option is often in the time required to achieve 

wayleaving. 

It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.   

Given the nature of the project the planning risks are considered to more difficult to 

mitigate and more dominant in delivering the project. Combining the planning risks with 

the risks around permits and wayleaving, this option is considered to have an overall 

high to moderate impact on deliverability (Blue). 

7.3.6 Socio-economic  

Having considered the potential impacts of a 220 kV OHL it is concluded that this option 

will have moderate socio-economic impact (Dark Green) – this is relative to the other 

options being considered and in particular the UGC. The construction and operation of a 

400 kV or 220 kV OHL would be similar. The introduction of new overhead infrastructure 

into the study area will change the baseline environment and while it may be possible to 

mitigate impacts they may be significant. The determination of the significance of which 

would require more detailed assessment as the options move through the various steps 

in the Framework for Grid Development. It performs better than the other OHL option to 

Belcamp as it only travels to the substations on the western fringes of Dublin City and 

avoids more constrained areas. 
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7.3.7 Summary of option 
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Table 7 Summary of performance of all criteria for the Corduff – Woodland 220 kV OHL option 
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7.4 New Finglas - Woodland 220 kV OHL circuit 

7.4.1 Description of option 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Finglas 

220 kV substation in North County Dublin. The reinforcement consists of a new 220 kV 

overhead line linking the Woodland 400 kV substation to the Finglas 220 kV substation.  

 

 
 
Figure 6: New 220 kV overhead line circuit connecting the Woodland and Finglas substations. 

7.4.2 Technical Performance 

7.4.2.1 Thermal overloads 

In comparison to the alternative options, the New Finglas - Woodland 220 kV OHL option 

performs poorly in terms of remaining thermal overloads that are required to be resolved 

to fulfil a fully compliant solution with the Transmission System Security and Planning 

Standards (TSSPS) (Dark Blue). 

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 114% following the 

unplanned loss of the Corduff – Woodland 220 kV circuit. The post contingent overload 

on the existing Corduff – Woodland 220 kV circuit following the unplanned loss of the 

Clonee – Woodland 220 kV circuit identified in Step 1, is reduced from 172% to 109%. 

The unplanned loss of the new Finglas – Woodland 220 kV circuit has a similar result. 

New 220 kV circuit 

BELCAMP 
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Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

This option increases the flows on the 400/220 kV transformers at Woodland. The 

thermal ratings of the transformers are not breached, however remaining capacity 

headroom is eroded.   

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre. 

7.4.2.2  Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an overhead line option and so will not be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this. This option performs well in terms of voltage and has a low influence on the need 

for additional reactive power controlling equipment (Cream)    

7.4.2.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate to low 

increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate to low impact in terms short circuit current 

levels (Green).  

7.4.2.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 
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maintenance. In particular, a maintenance and trip combination that includes the new 

Finglas - Woodland 220 kV OHL and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 

which are the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area.  

This option is considered to have a high to moderate performance in terms possible 

future reinforcements. (Blue). 

7.4.2.5 Conclusion of technical performance 

The ability of each option to reduce thermal overloads in the network corridor is a key 

consideration for technical performance, and when combined with the other technical 

aspects this option is considered to have moderate to poor performance (Blue). 
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Table 8 Summary of technical performance for the Finglas – Woodland 220 kV OHL option 

 

7.4.3 Economic Performance  

The estimated capital costs for the full solution for the Finglas   – Woodland 220 kV OHL 

option is approximately €20.3m.  This includes new circuit bays required. The estimated 

cost for the transmission system operator to develop the Finglas – Woodland 220 kV 

OHL option is approximately €23.3m. This option is considered to have low impact in 

terms of the cost (Cream).   

7.4.4 Environmental 

Having considered the potential environmental impacts of a 220 kV OHL it is concluded 

that this option will have moderate environmental impact (Dark Green) – this is relative 

to the other options being considered and in particular the UGC. The construction and 

operation of a 400kV or 220kV OHL would be similar. The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts, they may be significant. The determination of the 
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significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development.  

7.4.5 Deliverability 

Having assessed high level deliverability aspects for a new 220 kV overhead line circuit 

it is concluded that this option could be associated with high planning risks.  

A new OHL circuit will require permits and wayleaves – this elevates the deliverability 

risks. There is a public participation facet requiring extensive relationship building with 

individual landowners, the risk to the option is often in the time required to achieve 

wayleaving. 

It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.   

Given the nature of the project the planning risks are considered to more difficult to 

mitigate and more dominant in delivering the project. Combining the planning risks with 

the risks around permits and wayleaving,  this option is considered to have an overall 

high to moderate impact on deliverability (Blue) 

7.4.6 Socio-economic  

Having considered the potential impacts of a 220 kV OHL it is concluded that this option 

will have moderate socio-economic impact (Dark Green) – this is relative to the other 

options being considered and in particular the UGC. The construction and operation of a 

400 kV or 220 kV OHL would be similar. The introduction of new overhead infrastructure 

into the study area will change the baseline environment and while it may be possible to 

mitigate impacts they may be significant. The determination of the significance of which 

would require more detailed assessment as the options move through the various steps 

in the Framework for Grid Development. It performs better than the other OHL option to 

Belcamp as it only travels to the substations on the western fringes of Dublin City and 

avoids more constrained areas. 

7.4.7 Summary of option 
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Table 9 Summary of performance of all criteria for the Finglas - Woodland 220 kV OHL option 
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7.5 New Finglas – Woodland 400 kV UGC circuit 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Finglas 

220 kV substation in North County Dublin. The reinforcement consists of a new 400 kV 

underground cable linking the Woodland 400 kV substation to the Finglas 220 kV 

substation, and a new 400 kV busbar and 400/220 kV transformer at Finglas.  

 

 
 
Figure 7: New 400 kV underground cable circuit connecting the Woodland and Finglas substations. 

7.5.1 Technical Performance 

7.5.1.1 Thermal overloads 

In comparison to the alternative options, the New Finglas - Woodland 400 kV UGC 

option performs well in terms of remaining thermal overloads that are required to be 

resolved to fulfil a fully compliant solution with the Transmission System Security and 

Planning Standards (TSSPS). (Green). 

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 105% following the 

unplanned loss of the new circuit. The post contingent overload on the existing Corduff – 

Woodland 220 kV circuit following the unplanned loss of the Clonee – Woodland 220 kV 

circuit identified in Step 1, is reduced from 172% to 100%.  

Dependence on generation in the North Dublin area, particularly the generators at 

Huntstown, to manage power flows on the existing 220 kV circuits between Woodland, 

New 400 kV circuit 

BELCAMP 
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Corduff, and Finglas 220 kV substations is reduced by this option, but some dependence 

remains.  

The new 400/220 kV transformer at Finglas can be seen to be loaded above its 

continuous rating, but within its emergency rating, when one Huntstown generator trips 

while the other is unavailable. Additional 400/220 kV transformer capacity may be 

required at Finglas to accommodate these power flows. These power flows are higher 

than those shown for the 400 kV OHL options due to the lower impedance of the cable 

circuit between Woodland and Finglas.  

Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre. 

7.5.1.2  Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an underground cable option and so will be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this identifying night time voltages above allowable limits that will require mitigation. If 

this option progresses to Step 3, further analysis will be undertaken to determine the 

mitigation required. This option has a moderate influence on the need for additional 

reactive power controlling equipment (Green)    

7.5.1.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate to 

high increase of short circuit current levels in the North Dublin area. All increases in short 
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circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate to high impact in terms short circuit current 

levels (Blue).  

7.5.1.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Finglas - Woodland 400 kV UGC and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 

which are the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area. Details of the criteria 

are found in section 3.2 

This option is considered to have a moderate performance in terms possible future 

reinforcements (Dark Green). 

7.5.1.5 Conclusion of technical performance 

This option is considered to have good performance from a technical point of view  

(Green) when all technical aspects were considered. 
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Table 10 Summary of technical performance for the Finglas – Woodland 400 kV UGC option 

 

7.5.2 Economic Performance  

The estimated capital costs for the full solution for the Finglas – Woodland 400 kV UGC 

option is approximately €154.6m.  This includes new circuit bays, new 400 kV equipment 

at the existing substation, and new 400/220 kV transformer required. The estimated cost 

for the transmission system operator to develop the Finglas – Woodland 400 kV UGC 

option is approximately €17.0m. This option is considered to have high impact in terms 

of the cost (Dark Blue).   
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7.5.3 Environmental 

Having considered the potential environmental impacts of a 400kkV UGC it is concluded 

that this option will have low-moderate environmental impact (Green) – this is relative to 

the other options being considered and in particular the OHL. The construction of UGC 

however is not without its impacts and requires careful consideration of impacts on 

sensitive receptors. It should be possible to mitigate significant impacts. The 

determination of the significance of which would require more detailed assessment as 

the options move through the various steps in the Framework for Grid Development.  

7.5.4 Deliverability 

An UGC option may reduce the risk in attaining permits. This is largely due to the 

elimination of visual impacts and preference from the public for EirGrid to pursue UGC 

options generally. It is currently considered that the UGC options in this project, due to 

their size, scale and likely impact, are likely to require planning permission. While there 

is precedent for 220 kV UGC within the public road to comprise exempted development, 

it is considered that the scale of the overall UGC development, combined with the new 

associated infrastructure likely to be required as outlined above, will result in the overall 

development not comprising exempted development.  

Additionally, some other elements of the option may require planning, such as reactive 

support requirements if required, so the option will still have moderate planning risks 

associated.    

An UGC option would preferably be accommodated in the public road network. However 

with regards to permits and wayleaving, it should be recognised that it may not be 

possible to lay a 400 kV underground cable along existing roads due to the cable trench 

width required. If this is the case, a 400 kV underground cable option may have to be 

laid across open fields.  

This brings its own significant challenges in terms of landowner engagement and 

concerns, environmental and land use impacts – in particular the inability to undertake 

certain types of agricultural activity thereon. It is assumed that significant engagement 

with landowners with properties along public roads would be required in the delivery of a 

new 400 kV UGC, for such purposes as surveying, siting and construction.   

A high level assessment showed limited options for the development of a new 400 kV 

busbar adjacent to the existing Finglas 220 kV substation. An appropriate site may be 

located in the vicinity, however this would introduce additional project complexity and risk 

associated with new circuits required to connect the new 400 kV busbar to the existing 

220 kV busbar. 
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It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.   

Overall, this option is considered to have an overall mid-level/moderate impact on 

deliverability (Dark Green).   

7.5.5 Socio-economic  

Having considered the potential impacts of a UGC it is concluded that this option will 

have low-moderate socio-economic impact (Green) – this is relative to the other options 

being considered and in particular the OHL. The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development.  

7.5.6 Summary of option 
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Table 11 Summary of performance of all criteria for the Finglas – Woodland 400 kV UGC option  
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7.6 New Finglas - Woodland 400 kV OHL circuit 

7.6.1 Description of option 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Finglas 

220 kV substation in North County Dublin. The reinforcement consists of a new 400 kV 

overhead line linking the Woodland 400 kV substation to the Finglas 220 kV substation, 

and a new 400 kV busbar and 400/220 kV transformer at Finglas.  

 

 
 
Figure 8: New 400 kV overhead line circuit connecting the Woodland and Finglas substations. 

7.6.2 Technical Performance 

7.6.2.1 Thermal overloads 

In comparison to the alternative options, the New Finglas - Woodland 400 kV OHL option 

performs well in terms of remaining thermal overloads that are required to be resolved to 

fulfil a fully compliant solution with the Transmission System Security and Planning 

Standards (TSSPS).  

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 109% following the 

unplanned loss of the Corduff – Woodland 220 kV circuit. The post contingent overload 

on the existing Corduff – Woodland 220 kV circuit following the unplanned loss of the 

Clonee – Woodland 220 kV circuit identified in Step 1, is reduced from 172% to 105%.  

New 400 kV circuit 

BELCAMP 
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Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre.(Green).  

7.6.2.2 Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an overhead line option and so will not be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this. This option performs well in terms of voltage and has a low influence on the need 

for additional reactive power controlling equipment (Cream)    

7.6.2.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate to 

high increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate to high impact in terms short circuit current 

levels (Blue).  

7.6.2.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Finglas - Woodland 400 kV OHL and one of the existing 220 kV circuits between Corduff, 

Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that corridor 
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which are the same as the unplanned loss of a single piece of transmission equipment 

before the new circuit is added. This issue is common to all the options evaluated. These 

overloads can be managed using dispatch of existing thermal generation in North Dublin. 

To reduce dependence on these generators additional reinforcements will be required. 

The additional reinforcements range from thermal uprates of the existing 220 kV circuits, 

or new circuits to add further capacity to the network in the area.  

This option is considered to have a moderate performance in terms possible future 

reinforcements (Dark Green). 

7.6.2.5 Conclusion of technical performance 

This option is considered to have good performance from a technical point of view  

(Green) when all technical aspects were considered. 
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Table 12 Summary of technical performance for Finglas – Woodland 400 kV OHL option 

 

7.6.3 Economic Performance  

The estimated capital costs for the full solution for the Finglas – Woodland 400 kV OHL 

option is approximately €44.7m. This includes new circuit bays, new 400 kV equipment 

at the existing substation, and new 400/220 kV transformer required. The estimated cost 

for the transmission system operator to develop the Finglas – Woodland 400 kV OHL 

option is approximately €23.8m. This option is considered to have low to moderate 

impact in terms of the cost (Green).   

7.6.4 Environmental 

Having considered the potential environmental impacts of a 400kV OHL it is concluded 

that this option will have moderate environmental impact (Dark Green) – this is relative 

to the other options being considered and in particular the UGC. The construction and 

operation of a 400kV or 220kV OHL would be similar.The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development. 
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7.6.5  Deliverability 

Having assessed high level deliverability aspects for a new 400 kV overhead line circuit 

it is concluded that this option could be associated with high planning risks.  

Based on experience on other similar OHL projects, permitting would be expected to be 

very challenging due to societal acceptance of such a development. This means that 

overall, the option could very likely experience delays in its development compared to 

the other options.   

Furthermore, a high level assessment showed limited options for the development of a 

new 400 kV busbar adjacent to the existing Finglas 220 kV substation. An appropriate 

site may be located in the vicinity, however this would introduce additional project 

complexity and risk associated with new circuits required to connect the new 400 kV 

busbar to the existing 220 kV busbar. 

It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation.   

Significant engagement with landowners and communities would be required in the 

delivery of a new overhead circuit, for such purposes as surveying, siting and 

construction. These parties may be new to accommodating electricity infrastructure on 

their landholdings and within their communities. New wayleaves would be required to 

facilitate construction of the new circuit. Based on recent precedent in terms of the 

provision of new 400 kV transmission infrastructure, there is the potential for significant 

landowner, community and public concerns with this option, with the likely consequence 

of project delays or difficulties in gaining access to land. 

Overall, given the nature of the project the planning risks are considered difficult to 

mitigate and more dominant in delivering the project. Combining the planning risks with 

the risks around permits and wayleaving, this option is considered to have an overall 

high to moderate impact on deliverability (Blue). 

7.6.6 Socio-economic  

Having considered the potential impacts of a 400 kV OHL it is concluded that this option 

will have moderate socio-economic impact (Dark Green) – this is relative to the other 

options being considered and in particular the UGC. The construction and operation of a 

400 kV or 220 kV OHL would be similar. The introduction of new overhead infrastructure 

into the study area will change the baseline environment and while it may be possible to 

mitigate impacts they may be significant. The determination of the significance of which 

would require more detailed assessment as the options move through the various steps 

in the Framework for Grid Development. It performs better than the other OHL option to 
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Belcamp as it only travels to the substations on the western fringes of Dublin City and 

avoids more constrained areas. 

 

7.6.7 Summary of option 
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Table 13 Summary of performance of all criteria for the Finglas – Woodland 400 kV OHL option  
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7.7 New Belcamp – Woodland 400 kV OHL circuit 

This option involves a transmission network reinforcement to strengthen the network 

between the existing Woodland 400 kV substation in County Meath and the Belcamp 

220 kV substation in North County Dublin. The reinforcement consists of a new 400 kV 

overhead line linking the Woodland 400 kV substation to the Belcamp 220 kV substation, 

and a new 400 kV busbar and 400/220 kV transformer at Belcamp.  

 

 
 
Figure 9: New 400 kV overhead line circuit connecting the Woodland and Belcamp substations. 

7.7.1 Technical Performance 

7.7.1.1 Thermal overloads 

In comparison to the alternative options, the New Belcamp - Woodland 400 kV OHL 

option performs well in terms of remaining thermal overloads that are required to be 

resolved to fulfil a fully compliant solution with the Transmission System Security and 

Planning Standards (TSSPS). (Green).  

This option removes the overload of Clonee – Woodland 220 kV circuit seen when the 

system is intact. It is reduced to a post contingent overload of 110% following the 

unplanned loss of the Corduff – Woodland 220 kV circuit. The post contingent overload 

on the existing Corduff – Woodland 220 kV circuit following the unplanned loss of the 

Clonee – Woodland 220 kV circuit identified in Step 1, is reduced from 172% to 107%.  

Dependence on generation in the North Dublin area is reduced by this option as the 

option will better manage power flows on the existing 220 kV circuits between Woodland, 

New 400 kV circuit 

BELCAMP 
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Corduff, and Finglas 220 kV substations. In particularly the dependence on the 

generators at Huntstown generation station is reduced. Generation at Poolbeg 

generation station can be used to alleviate thermal problems, but its effect is limited by 

the capacity of the circuits between Poolbeg, North Wall, and Shellybanks and Finglas 

substations. 

To further reduce dependence on generation in North Dublin additional reinforcement 

will be required. For example, the existing Corduff – Finglas 1 & 2, Corduff – Woodland, 

Clonee – Woodland and Clonee – Corduff 220 kV circuits may need thermal uprating in 

the future, depending on the rate of demand increases and generation portfolio changes. 

Other potential solutions include new additional circuits in the area to add further network 

capacity, for example a new circuit between Corduff, Finglas or Belcamp substations in 

North Dublin and Poolbeg or Irishtown substations in the city centre. 

7.7.1.2  Voltage 

The management of voltage in the Dublin and Mid East area is a known operational 

challenge.  

This option is an overhead line option and so will not be expected to have a significant 

influence on increasing the voltage in the area. The analysis carried out has confirmed 

this. This option performs well in terms of voltage and has a low influence on the need 

for additional reactive power controlling equipment (Cream)    

7.7.1.3 Short Circuit Analysis 

The transmission network in North Dublin has relatively high short circuit current levels, 

but still with standards and Grid code levels. This option contributes to a moderate to 

high increase of short circuit current levels in the North Dublin area. All increases in short 

circuit level remain within Grid Code levels, but represent a reduction in available 

headroom. The results of the short circuit analysis can be found in Appendix 4. This 

option is considered to have a moderate to high impact in terms short circuit current 

levels (Blue).  

7.7.1.4 Reinforcements to cater for maintenance conditions 

This option will require additional reinforcements to keep the network within standards 

following a subsequent loss of plant and equipment whilst another is out for planned 

maintenance. In particular, a maintenance and trip combination that includes the new 

Belcamp - Woodland 400 kV OHL and one of the existing 220 kV circuits between 

Corduff, Clonee, Finglas, and Woodland, result in overloads on remaining circuits in that 

corridor which are the same as the unplanned loss of a single item of transmission 

equipment before the new circuit is added. This issue is common to all the options 
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evaluated. These overloads can be managed using dispatch of existing thermal 

generation in North Dublin. To reduce dependence on these generators additional 

reinforcements will be required. The additional reinforcements range from thermal 

uprates of the existing 220 kV circuits, or new circuits to add further capacity to the 

network in the area. Details of the criteria are found in section 3.2 

This option is considered to have a moderate performance in terms possible future 

reinforcements (Dark Green). 

7.7.1.5 Conclusion of technical performance 

This option is considered to have good performance from a technical point of view  

(Green) when all technical aspects were considered. 
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Table 14 Summary of technical performance for the Belcamp – Woodland 400 kV OHL option 

 

7.7.2 Economic Performance  

The estimated capital costs for the full solution for the Belcamp – Woodland 400 kV OHL 

option is approximately €58.2m. This includes new circuit bays, new 400 kV equipment 

at the existing substation, and new 400/220 kV transformer required. The estimated cost 

for the transmission system operator to develop the Belcamp – Woodland 400 kV OHL 

option is approximately €24.6m. This option is considered to have low to moderate 

impact in terms of the cost (Green).   

7.7.3 Environmental 

Having considered the potential environmental impacts of a 220kV OHL it is concluded 

that this option will have moderate environmental impact (Dark Green) – this is relative 

to the other options being considered and in particular the UGC. The construction and 

operation of a 400kV or 220kV OHL would be similar.The introduction of new overhead 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development. 



 

Page 49 of 63 

7.7.4  Deliverability 

Having assessed high level deliverability aspects for a new 400 kV overhead line circuit 

it is concluded that this option could be associated with high planning risks. 

Based on experience on other similar OHL projects, permitting would be expected to be 

very challenging due to societal acceptance of such a development. This means that 

overall, the option could very likely experience delays in its development compared to 

the other options.   

On the other hand, a high level assessment showed suitable options for the 

development of a new 400 kV busbar adjacent to the existing Belcamp 220 kV 

substation. This would minimise project complexity and risk associated with connections 

between the new 400 kV busbar to the existing 220 kV busbar. 

It is considered that this option will have a low to moderate impact in terms of potential 

outages required as it is mostly a new build with only outages required for energisation. 

Significant engagement with landowners and communities would be required in the 

delivery of a new overhead circuit, for such purposes as surveying, siting and 

construction. These parties may be new to accommodating electricity infrastructure on 

their landholdings and within their communities. New wayleaves would be required to 

facilitate construction of the new circuit. Based on recent precedent in terms of the 

provision of new 400 kV transmission infrastructure, there is the potential for significant 

landowner, community and public concerns with this option, with the likely consequence 

of project delays or difficulties in gaining access to land.   

Given the nature of the project the planning risks are considered difficult to mitigate and 

more dominant in delivering the project. Combining the planning risks with the risks 

around permits and wayleaving, this option is considered to have an overall moderate to 

high impact on deliverability (Blue) 

7.7.5 Socio-economic  

Having considered the potential impacts of a 400 kV OHL it is concluded that this option 

will have moderate-high socio-economic impact (Dark Green) – this is relative to the 

other options being considered and in particular the UGC. The introduction of new 

overhead infrastructure into the study area will change the baseline environment and 

while it may be possible to mitigate impacts they may be significant. The determination 

of the significance of which would require more detailed assessment as the options 

move through the various steps in the Framework for Grid Development. It performs 

worse than the other OHL options as it travels to the substations with additional 

constrained areas like including north Dublin City, Dublin Airport Environs, Swords. 
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7.7.6 Summary of option 
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Table 15 Summary of performance of all criteria for the Belcamp – Woodland 400 kV OHL option.  
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7.8 Summary of the performance of options  

7.8.1 Technical Performance 

The technical performance of each option was assessed to achieve Transmission 

System Security and Planning Standards (TSSPS) compliant solutions. In addition, 

certain aspects were looked at in detail to distinguish between the options such as the 

difference in thermal overloads, improvements in phase angles, difference in reactive 

support requirements, changes in short circuit levels and how the options performed 

under maintenance conditions. It should be noted that the relative performance between 

the options may change in Step 3 when further analysis is carried out. 
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Belcamp -

Woodland 

400 kV OHL 

       

 
Table 16 Summary of technical performance for all options  

7.8.2 Economic Performance 

The economic performance of the options is based on capital costs for each option. 

Each option is fully assessed to achieve a Transmission System Security and Planning 

Standards (TSSPS) compliant solution. The capital costs for the five options range 

between €86m – €173m.   Each option is also assessed on estimated cost for the 

transmission system operator to develop. These costs range between €13-20m for the 

five options.   
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220 kV OHL 
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400 kV OHL 

Belcamp -

Woodland 

400 kV OHL 

       

Table 17 Summary of economic performance for all options  

7.8.3 Environmental 

The options were assessed, at a high level, for potential environmental impacts. The 

construction of any new transmission infrastructure will compare poorly against other 

options using existing infrastructure. It is also recognised that the installation of an 

underground option is not without environmental impacts. An underground option will 

have a slightly better environmental performance in comparison with an above ground 

solution on a high level general comparison.  
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Estimated 

environmental 

aspects 

Corduff -

Woodland 

400 kV OHL 

Corduff – 

Woodland 

400 kV UGC 

Corduff - 

Woodland  

220 kV OHL 

Finglas -

Woodland 

220 kV OHL 

Finglas -

Woodland 

400 kV UGC  

Finglas -

Woodland 

400 kV OHL 

Belcamp -

Woodland 

400 kV OHL 

       

 Table 18 Summary of environmental aspects for all options  

7.8.4 Deliverability 

The deliverability aspects in regards to timelines, planning risks, permits and wayleaving 

and outages were assessed on a high level for the options. All the options involve new 

infrastructure and so were associated with low outages as is assumed that they will be 

constructed off-line with minimal outages required to connect to the transmission system. 

All options could have a range of different planning, permitting, wayleaving and 

construction risks and other aspects associated with their technology and this was 

reflected in the assessment at a high level. Further investigations and assessments will 

be undertaken in Step 3.   

Estimated  

deliverability 

aspects 

Corduff -

Woodland 

400 kV OHL 

Corduff – 

Woodland 

400 kV UGC 

Corduff - 

Woodland  

220 kV OHL 

Finglas -

Woodland 

220 kV OHL 

Finglas -

Woodland 

400 kV UGC  

Finglas -

Woodland 

400 kV OHL 

Belcamp -

Woodland 

400 kV OHL 

       

Table 19 Summary of deliverability aspects for all options  

7.8.5 Socio-economic  

A new asset in a socio-economic environment will, in general, always perform poorly 

relative to other options which may use existing infrastructure. The introduction of new 

infrastructure into the study area will change the baseline environment and while it may 

be possible to mitigate impacts they may be significant. The determination of the 

significance of which would require more detailed assessment as the options move 

through the various steps in the Framework for Grid Development.  

Estimated 

socio-

economic 

aspects 

Corduff -

Woodland 

400 kV OHL 

Corduff – 

Woodland 

400 kV UGC 

Corduff - 

Woodland  

220 kV OHL 

Finglas -

Woodland 

220 kV OHL 

Finglas -

Woodland 

400 kV UGC  

Finglas -

Woodland 

400 kV OHL 

Belcamp -

Woodland 

400 kV OHL 

       

 
Table 20 Summary of socio-economic performance for all options  
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8 Conclusions 

EirGrid follow a six step approach when we develop and implement the best performing 

solution option to any identified transmission network problem. The transmission network 

problem for Capital Project 1021 was identified and described in previous Step 1 and 

was documented in the Need Report.  

The need, in this case, involves a transmission network problem relating to the transfer 

of power across the existing 220 kV transmission network from the Woodland 400 kV 

substation to the north Dublin area. The issues encountered involve the capacity of the 

transmission system in the area.  

Capital Project 1021 has now gone through Step 2 of the framework for grid 

development. Step 2 was carried out in two parts. Part A covered the aspects that were 

considered when the long list of options was created and the first refinement of this list. 

This is documented in Options Report Part A.  The outcome of the second part of 

refinement of the list has been presented in this report, Options Report Part B (this 

document).   

The outcome from the Part B in Step 2 is that four solution options will be brought 

forward for further analysis in Step 3. The four options are:  

1. New Finglas – Woodland 400 kV overhead line (OHL)  

2. New Finglas – Woodland 400 kV underground cable (UGC) 

3. New Belcamp – Woodland 400 kV overhead line (OHL) 

4. New Belcamp – Woodland 400 kV underground cable (UGC) 
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Appendix 1 – Analysis Result 

 
Appendix 1A – New Corduff – Woodland 400 kV OHL Circuit  
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
 

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA

% 

Loading

Demand 

Level

Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 291.5 569.5 434 131.2 Summer Peak

Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 291.5 569.5 434 131.2 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 407 624.7 434 143.9 Summer Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 355.3 608.8 434 140.3 Summer Peak

Huntstown 2 New Corduff - Woodland 400 kV circuit Clonee - Woodland 1 220 kV circuit 407 585.1 434 134.8 Summer Peak

Huntstown 2 New Corduff 400/220 kV transformer Clonee - Woodland 1 220 kV circuit 407 585.2 434 134.8 Summer Peak

Huntstown 2 New Corduff - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 355.3 538.2 434 124 Summer Peak

Huntstown 2 New Corduff 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 355.3 538.3 434 124 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 355.3 528.8 434 121.8 Summer Peak

Huntstown 2 Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 257.5 502.5 434 115.8 Summer Peak

Huntstown 2 Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 257.5 502.5 434 115.8 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 279.4 491.1 434 113.2 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 392.7 600.6 534 112.5 Winter Peak

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Clonee - Woodland 1 220 kV circuit New Corduff 400 / 220 kV transformer Corduff - Woodland 2 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit New Corduff - Woodland 400 kV circuit Corduff - Woodland 2 220 kV circuit 430 746.8 434 172.1 Summer Peak

Clonee - Corduff 1 220 kV circuit New Corduff - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 373.8 653.6 434 150.6 Summer Peak

Clonee - Corduff 1 220 kV circuit New Corduff 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 373.8 653.8 434 150.6 Summer Peak

Corduff - Woodland 1 220 kV circuit New Corduff - Woodland 400 kV circuit Clonee - Corduff 1 220 kV circuit 344.8 622.8 434 143.5 Summer Peak

Corduff - Woodland 1 220 kV circuit New Corduff 400/220 kV transformer Clonee - Corduff 1 220 kV circuit 344.8 622.9 434 143.5 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 303.6 593.5 434 136.8 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 303.6 593.5 434 136.8 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Corduff 400/220 kV transformer 468.2 682.9 500 136.6 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit New Corduff 400/220 kV transformer 458.9 682.9 500 136.6 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 299 585 434 134.8 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 299 585 434 134.8 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 293.9 575.1 434 132.5 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 293.9 575.1 434 132.5 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 293 572.9 434 132 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 293 572.9 434 132 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 284.6 556.5 434 128.2 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 284.6 556.5 434 128.2 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 279.6 546.8 434 126 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 279.6 546.8 434 126 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 277.3 542.5 434 125 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 277.3 542.5 434 125 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Corduff 400/220 kV transformer 444.7 621.6 500 124.3 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit New Corduff 400/220 kV transformer 458.9 621.6 500 124.3 Summer Peak

Corduff - Woodland 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 275.1 538 434 124 Summer Peak

Corduff - Woodland 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 275.1 538 434 124 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 272.4 532.5 434 122.7 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 272.4 532.5 434 122.7 Summer Peak

Oldstreet - Woodland 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 268.5 524.4 434 120.8 Summer Peak

Oldstreet - Woodland 1 400 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 268.5 524.4 434 120.8 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 317.9 478.9 434 110.3 Summer Peak
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Appendix 1B – New Corduff – Woodland 400 kV UGC 
Circuit,  
 
N, intact system issues 

 
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
 

Monitored Bus kV V (pu) Voltage condition Demand Level

Louth 110 1.0937 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Mullagharlin 110 1.0904 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 293.8 574.1 434 132.3 Summer Peak

Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 293.8 574.1 434 132.3 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA Rating MVA % Loading

Demand 

Level

Huntstown 2 none New Corduff 400/220 kV transformer 550.1 550.1 500 110 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 220 kV circuit 394.8 601.8 434 138.7 Summer Peak

Huntstown 2 New Corduff 400 / 220 kV transformer Clonee - Woodland 220 kV circuit 394.8 588.4 434 135.6 Summer Peak

Huntstown 2 Clonee - Woodland 220 kV circuit Corduff - Woodland 1 220 kV circuit 343.1 585.5 434 134.9 Summer Peak

Huntstown 2 New Corduff - Woodland 400 kV circuit Clonee - Woodland 220 kV circuit 394.8 584.7 434 134.7 Summer Peak

Huntstown 2 New Corduff 400 / 220 kV transformer Corduff - Woodland 1 220 kV circuit 343.1 541.5 434 124.8 Summer Peak

Huntstown 2 New Corduff - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 343.1 537.7 434 123.9 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 343.1 507.2 434 116.9 Summer Peak

Huntstown 2 Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 259.2 506.1 434 116.6 Summer Peak

Huntstown 2 Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 259.2 506.1 434 116.6 Summer Peak

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA Rating (MVA) % Loading Demand Level

Clonee - Woodland 1 220 kV circuit New Corduff 400 / 220 kV transformer Corduff - Woodland 1 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit New Corduff - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 430 746.8 434 172.1 Summer Peak

Clonee - Corduff 1 220 kV circuit New Corduff 400 / 220 kV transformer Corduff - Woodland 1 220 kV circuit 356.9 655.2 434 151 Summer Peak

Clonee - Corduff 1 220 kV circuit New Corduff - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 356.9 653.8 434 150.6 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 220 kV circuit New Corduff 400 / 220 kV transformer 494.8 722.7 500 144.5 Summer Peak

Corduff - Woodland 1 220 kV circuit New Corduff 400 / 220 kV transformer Clonee - Corduff 1 220 kV circuit 328.3 624.1 434 143.8 Summer Peak

Corduff - Woodland 1 220 kV circuit New Corduff - Woodland 400 kV circuit Clonee - Corduff 1 220 kV circuit 328.3 623 434 143.5 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 305.8 598 434 137.8 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 305.8 598 434 137.8 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 302 591.1 434 136.2 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 302 591.1 434 136.2 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 296.9 580.9 434 133.9 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 296.9 580.9 434 133.9 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 295.2 577.4 434 133 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 295.2 577.4 434 133 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Corduff 400 / 220 kV transformer 479.6 656.5 500 131.3 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit New Corduff 400 / 220 kV transformer 494.8 656.5 500 131.3 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 287.1 561.4 434 129.4 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 287.1 561.4 434 129.4 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 282.8 553.1 434 127.4 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 282.8 553.1 434 127.4 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 279.4 546.8 434 126 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 279.4 546.8 434 126 Summer Peak

Corduff - Woodland 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 278.4 544.4 434 125.4 Summer Peak

Corduff - Woodland 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 278.4 544.4 434 125.4 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 275.6 538.8 434 124.2 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 275.6 538.8 434 124.2 Summer Peak

Woodland - Oldstreet 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Fingls 2 220 kV circuit 270.3 528.4 434 121.8 Summer Peak

Woodland - Oldstreet 1 400 kV circuit Corduff - Fingls 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 270.3 528.4 434 121.8 Summer Peak

Corduff - Woodland 1 220 kV circuit New Corduff 400 / 220 kV transformer Clonee - Woodland 220 kV circuit 329.7 491.5 434 113.2 Summer Night Valley
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Appendix 1C – New Corduff – Woodland 220 kV OHL Circuit 
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
 
 
 
 
 
 
 

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 273.1 533.5 434 122.9 Summer Peak

Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 273.1 533.5 434 122.9 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Huntstown 2 New New Corduff - Woodland 2 220 kV circuit Clonee - Woodland 2 220 kV circuit 430.2 593.9 434 136.8 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 2 220 kV circuit 430.2 580.8 434 133.8 Summer Peak

Huntstown 2 Clonee - Woodland 2 220 kV circuit New Corduff - Woodland 2 220 kV circuit 378.6 568.9 434 131.1 Summer Peak

Huntstown 2 Clonee - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit 356.7 536 434 123.5 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit 378.6 533.7 434 123 Summer Peak

Huntstown 2 New Corduff - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit 356.7 515.5 434 118.8 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit 378.6 511.6 434 117.9 Summer Peak

Huntstown 2 Poolbeg 220 kV Bus Tie Reactor Clonee - Woodland 2 220 kV circuit 430.2 492.3 434 113.4 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 356.7 482 434 111.1 Summer Peak

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA Rating (MVA) % Loading

Demand 

Level

Clonee - Woodland 2 220 kV circuit New Corduff - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit 414.8 734.8 434 169.3 Summer Peak

New Corduff - Woodland 2 220 kV circuit Clonee - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit 394.7 734.8 434 169.3 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit 386.4 653.6 434 150.6 Summer Peak

Clonee - Corduff 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit 364.1 643.1 434 148.2 Summer Peak

New Corduff - Woodland 2 220 kV circuit Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 394.7 643.1 434 148.2 Summer Peak

New Corduff - Woodland 2 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 342.1 622.8 434 143.5 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 286.3 559.6 434 128.9 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 286.3 559.6 434 128.9 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 280.1 547.9 434 126.3 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 280.1 547.9 434 126.3 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 275.1 538.1 434 124 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 275.1 538.1 434 124 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 275.3 538.2 434 124 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 275.3 538.2 434 124 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 266.4 520.8 434 120 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 266.4 520.8 434 120 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 264.8 517.6 434 119.3 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 264.8 517.6 434 119.3 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 262.3 512.6 434 118.1 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 262.3 512.6 434 118.1 Summer Peak

New Corduff - Woodland 2 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 259 506 434 116.6 Summer Peak

New Corduff - Woodland 2 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 259 506 434 116.6 Summer Peak

Clonee - Woodland 2 220 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 256.9 501.9 434 115.7 Summer Peak

Clonee - Woodland 2 220 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 256.9 501.9 434 115.7 Summer Peak

Woodland - Oldstreet 1 400 kV circuit Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 255.6 499.1 434 115 Summer Peak

Woodland - Oldstreet 1 400 kV circuit Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit 255.6 499.1 434 115 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit Clonee - Woodland 2 220 kV circuit 351.1 479.2 434 110.4 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit New Corduff - Woodland 2 220 kV circuit Clonee - Woodland 2 220 kV circuit 350.4 478.2 434 110.2 Summer Peak
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Appendix 1D – New Finglas – Woodland 220 kV OHL Circuit 
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
 
 
 
 
 
 
 
 
 

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 352.8 497.8 434 114.7 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 300.8 474.1 434 109.2 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Huntstown 2 none Clonee - Woodland 1 220 kV circuit 452.9 452.9 434 104.4 Summer Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 401.9 628.4 434 144.8 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 401.9 562.6 434 129.6 Summer Peak

Huntstown 2 New Finglas - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 401.9 538.5 434 124.1 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 322.3 511.9 434 118 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 440.5 630.3 534 118 Winter Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 389.9 608.5 534 114 Winter Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 322.1 480.1 434 110.6 Summer Peak

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA Rating MVA % Loading

Demand 

Level

Clonee - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit Corduff - Woodland 2 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 377.4 696.9 434 160.6 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 361 696.9 434 160.6 Summer Peak

Clonee - Corduff 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 413.3 653.6 434 150.6 Summer Peak

Corduff - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 371.9 622.8 434 143.5 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 335 611.2 434 140.8 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 361 611.2 434 140.8 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 360.8 510.3 434 117.6 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 360.2 509.3 434 117.3 Summer Peak

Corduff - Finglas 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit Corduff - Finglas 2 220 kV circuit 279.2 508.2 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Finglas - Woodland 1 220 kV circuit Corduff - Finglas 1 220 kV circuit 279.2 508.2 434 117.1 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 356.8 504.2 434 116.2 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 354 500.2 434 115.3 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 350.2 494.2 434 113.9 Summer Peak

Corduff - Finglas 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 344.4 490.9 434 113.1 Summer Peak

Corduff - Finglas 2 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 344.4 490.9 434 113.1 Summer Peak

Dunstown - Woodland 1 400 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 346.7 489.5 434 112.8 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 309.1 486.9 434 112.2 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 307 485.3 434 111.8 Summer Peak

Finglas - North Wall 1 220 kV circuit Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 303.8 480.2 434 110.6 Summer Peak

Corduff - Finglas 1 220 kV circuit Corduff - Finglas 2 220 kV circuit New Finglas - Woodland 1 220 kV circuit 271 479.4 434 110.5 Summer Peak

Corduff - Finglas 2 220 kV circuit Corduff - Finglas 1 220 kV circuit New Finglas - Woodland 1 220 kV circuit 271 479.4 434 110.5 Summer Peak
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Appendix 1E – New Finglas – Woodland 400 kV UGC Circuit 
 
N, intact system issues  

 
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 

Monitored Bus kV V (pu) Voltage condition Demand Level

Artane 110 1.0904 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Cabra 110 1.0902 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Finglas 110 1.0901 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Gorman 110 1.0902 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Gorman 220 1.0929 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Louth A 110 1.111 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Louth 220 1.0944 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Lisdrum 110 1.0946 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

McDermott St 110 1.0903 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Meath Hill 110 1.0971 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Mullagharlin 110 1.1079 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Pelletstown 110 1.0901 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Ratrussan 110 1.0936 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Woodland 220 1.0924 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Wolfe Tone St 110 1.0903 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Louth B 110 1.1065 BUSES WITH VOLTAGE GREATER THAN 1.0900: Summer Night Valley

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 301.9 452.8 434 104.3 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 250 435.6 434 100.4 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Huntstown 2 none New Finglas 400/220 kV transformer 551.2 551.2 500 110.2 Summer Peak

Huntstown 2 none New Finglas 400/220 kV transformer 540.7 540.7 500 108.1 Winter Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 399.4 612.5 434 141.1 Summer Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 347.7 596.8 434 137.5 Summer Peak

Huntstown 2 New Finglas 400/220 kV transformer Clonee - Woodland 1 220 kV circuit 399.4 588.8 434 135.7 Summer Peak

Huntstown 2 New Finglas - Woodland 400 kV circuit Clonee - Woodland 1 220 kV circuit 399.4 585.1 434 134.8 Summer Peak

Huntstown 2 New Finglas 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 347.7 542 434 124.9 Summer Peak

Huntstown 2 New Finglas - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 347.7 538.2 434 124 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 347.7 516.9 434 119.1 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 272.4 480.2 434 110.6 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 385.6 589.6 534 110.4 Winter Peak

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA Rating MVA % Loading Demand Level

Clonee - Woodland 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Woodland 2 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Woodland 2 220 kV circuit 430 746.8 434 172.1 Summer Peak

Clonee - Corduff 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 361.3 656.9 434 151.4 Summer Peak

Clonee - Corduff 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 361.3 653.9 434 150.7 Summer Peak

Corduff - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer Clonee - Corduff 1 220 kV circuit 333.1 625.5 434 144.1 Summer Peak

Corduff - Woodland 1 220 kV circuit New Finglas - Woodland 400 kV circuit Clonee - Corduff 1 220 kV circuit 333.1 623 434 143.5 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer 488.1 662.6 500 132.5 Summer Peak

Corduff - Finglas 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Finglas 2 220 kV circuit 186.8 508.8 434 117.2 Summer Peak

Corduff - Finglas 2 220 kV circuit New Finglas 400/220 kV transformer Corduff - Finglas 1 220 kV circuit 186.8 508.8 434 117.2 Summer Peak

Corduff - Finglas 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Finglas 2 220 kV circuit 186.8 508.3 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Finglas 1 220 kV circuit 186.8 508.3 434 117.1 Summer Peak
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Appendix 1F – New Finglas – Woodland 400 kV OHL Circuit 
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
 
 
 
 
 
 
 
 
 
 

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA

% 

Loading

Demand 

Level

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 313.5 473.8 434 109.2 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 261.4 457 434 105.3 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 413.4 638.5 434 147.1 Summer Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 361.7 623.2 434 143.6 Summer Peak

Huntstown 2 New Finglas - Woodland 400 kV circuit Clonee - Woodland 1 220 kV circuit 413.4 585.1 434 134.8 Summer Peak

Huntstown 2 New Finglas 400/220 kV transformer Clonee - Woodland 1 220 kV circuit 413.4 585.2 434 134.8 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 361.7 541.7 434 124.8 Summer Peak

Huntstown 2 New Finglas - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 361.7 538.1 434 124 Summer Peak

Huntstown 2 New Finglas 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 361.7 538.2 434 124 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 285.2 504 434 116.1 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 399.4 614 534 115 Winter Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 348.2 598.8 534 112.1 Winter Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 315.1 476.5 434 109.8 Summer Night Valley

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Clonee - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Woodland 2 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Woodland 2 220 kV circuit 430 746.8 434 172.1 Summer Peak

Clonee - Corduff 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 381 653.6 434 150.6 Summer Peak

Clonee - Corduff 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 381 653.8 434 150.6 Summer Peak

Corduff - Woodland 1 220 kV circuit New Finglas - Woodland 400 kV circuit Clonee - Corduff 1 220 kV circuit 352.2 622.8 434 143.5 Summer Peak

Corduff - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer Clonee - Corduff 1 220 kV circuit 352.2 622.9 434 143.5 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer 465.3 676.5 500 135.3 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer 456.6 676.5 500 135.3 Summer Peak

Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit New Finglas 400/220 kV transformer 443.2 617.3 500 123.5 Summer Peak

Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit New Finglas 400/220 kV transformer 456.6 617.3 500 123.5 Summer Peak

Corduff - Finglas 1 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Finglas 2 220 kV circuit 204.8 508.3 434 117.1 Summer Peak

Corduff - Finglas 1 220 kV circuit New Finglas 400/220 kV transformer Corduff - Finglas 2 220 kV circuit 204.8 508.3 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Finglas - Woodland 400 kV circuit Corduff - Finglas 1 220 kV circuit 204.8 508.3 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Finglas 400/220 kV transformer Corduff - Finglas 1 220 kV circuit 204.8 508.3 434 117.1 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 321.1 486.8 434 112.2 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 318.9 482.9 434 111.3 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 317.4 480.7 434 110.8 Summer Peak
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Appendix 1G – New Belcamp – Woodland 400 kV OHL 
Circuit.  
 
Loss of single piece of transmission equipment Results 

 
 
Loss of single piece of transmission equipment while generation is 
out of service Results 

 
 
Maintenance and trip combination Results 

 
 
 
  
 
 
  

Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading

Demand 

Level

Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 317 481 434 110.8 Summer Peak

Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 265 464.5 434 107 Summer Peak

Generator 

Outage Contingency Monitored line

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 418.2 648.9 434 149.5 Summer Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 366.6 633.9 434 146.1 Summer Peak

Huntstown 2 New Belcamp - Woodland 400 kV circuit Clonee - Woodland 1 220 kV circuit 418.2 585.1 434 134.8 Summer Peak

Huntstown 2 New Belcamp 400/220 kV transformer Clonee - Woodland 1 220 kV circuit 418.2 585.2 434 134.8 Summer Peak

Huntstown 2 Clonee - Corduff 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 366.6 551.6 434 127.1 Summer Peak

Huntstown 2 New Belcamp - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 366.6 538.2 434 124 Summer Peak

Huntstown 2 New Belcamp 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 366.6 538.3 434 124 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Corduff 1 220 kV circuit 289.8 513.7 434 118.4 Summer Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 403.9 624.5 534 116.9 Winter Peak

Huntstown 2 Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 352.9 609.4 534 114.1 Winter Peak

Huntstown 2 Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 317.8 482.4 434 111.2 Summer Night Valley

Maintenance Contingency Monitored Bus

Pre-cnt 

MVA

Post-cnt 

MVA

Rating 

MVA % Loading Demand Level

Clonee - Woodland 1 220 kV circuit New Belcamp 400 / 220 kV transformer Corduff - Woodland 2 220 kV circuit 430 748.4 434 172.5 Summer Peak

Clonee - Woodland 1 220 kV circuit New Belcamp - Woodland 400 kV circuit Corduff - Woodland 2 220 kV circuit 430 746.8 434 172.1 Summer Peak

Clonee - Corduff 1 220 kV circuit New Belcamp - Woodland 400 kV circuit Corduff - Woodland 1 220 kV circuit 387.8 653.6 434 150.6 Summer Peak

Clonee - Corduff 1 220 kV circuit New Belcamp 400/220 kV transformer Corduff - Woodland 1 220 kV circuit 387.8 653.8 434 150.6 Summer Peak

Corduff - Woodland 1 220 kV circuit New Belcamp - Woodland 400 kV circuit Clonee - Corduff 1 220 kV circuit 359.1 622.8 434 143.5 Summer Peak

Corduff - Woodland 1 220 kV circuit New Belcamp 400/220 kV transformer Clonee - Corduff 1 220 kV circuit 359.1 623 434 143.5 Summer Peak

Corduff - Finglas 1 220 kV circuit New Belcamp - Woodland 400 kV circuit Corduff - Finglas 2 220 kV circuit 211.5 508.3 434 117.1 Summer Peak

Corduff - Finglas 1 220 kV circuit New Belcamp 400/220 kV transformer Corduff - Finglas 2 220 kV circuit 211.5 508.3 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Belcamp - Woodland 400 kV circuit Corduff - Finglas 1 220 kV circuit 211.5 508.3 434 117.1 Summer Peak

Corduff - Finglas 2 220 kV circuit New Belcamp 400/220 kV transformer Corduff - Finglas 1 220 kV circuit 211.5 508.3 434 117.1 Summer Peak

Belcamp - Finglas 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 323.2 496.9 434 114.5 Summer Peak

Finglas - North Wall 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 323.1 492 434 113.4 Summer Peak

Dunstown - Carrickmines 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 322.5 490.3 434 113 Summer Peak

Belcamp - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 322.5 490 434 112.9 Summer Peak

Belcamp - Finglas 1 220 kV circuit Clonee - Woodland 1 220 kV circuit Corduff - Woodland 1 220 kV circuit 270.6 481.2 434 110.9 Summer Peak

Poolbeg - Shellybanks 1 220 kV circuit Corduff - Woodland 1 220 kV circuit Clonee - Woodland 1 220 kV circuit 316.8 480.9 434 110.8 Summer Peak
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Appendix 2 – Short Circuit Results 
 

The following tables give the short circuit results for the options in the refined long list.  

 

 

 

 

 

 

 

 

3ph Peak Make % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    62.5 57% 2% 2% 1% 1% 2% 2% 3%

BELCAMP 220 kV     100 59% 6% 6% 4% 5% 7% 7% 9%

CORDUFF 110 kV 78.75 73% 2% 2% 1% 1% 2% 2% 2%

CORDUFF 220 kV     100 64% 9% 9% 6% 3% 7% 6% 6%

FIN_URBAN 110 kV   78.75 50% 2% 2% 1% 1% 2% 2% 2%

FINGLAS 220 kV     100 64% 7% 7% 5% 6% 9% 9% 8%

FIN_RURAL 110 kV   78.75 50% 2% 2% 1% 1% 2% 2% 2%

POOLBEG NORTH 78.75 74% 6% 6% 4% 5% 8% 7% 8%

POOLBEG SOUTH 78.75 81% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 100 58% 5% 5% 3% 4% 6% 6% 7%

WOODLAND 220 kV   100 72% 0% 0% 4% 5% 0% 0% 0%

WOODLAND 400 kV    100 44% 4% 4% 1% 1% 4% 5% 4%

Change in % of rating comapred to no reinforcement case

3ph RMS AC Break % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    25 48% 2% 2% 1% 1% 2% 2% 2%

BELCAMP 220 kV     40 50% 5% 5% 4% 5% 7% 6% 8%

CORDUFF 110 kV 31.5 68% 2% 2% 1% 1% 2% 2% 2%

CORDUFF 220 kV     40 54% 7% 7% 5% 3% 6% 6% 5%

FIN_URBAN 110 kV   31.5 42% 2% 2% 1% 1% 2% 2% 2%

FINGLAS 220 kV     40 54% 6% 6% 5% 5% 8% 7% 7%

FIN_RURAL 110 kV   31.5 40% 2% 2% 1% 1% 2% 2% 2%

POOLBEG NORTH 31.5 63% 6% 6% 4% 5% 7% 7% 8%

POOLBEG SOUTH 31.5 70% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 40 50% 5% 5% 3% 4% 6% 5% 6%

WOODLAND 220 kV   40 65% 1% 0% 3% 3% 0% 0% 0%

WOODLAND 400 kV    40 41% 3% 3% 0% 0% 3% 3% 3%

Change in % of rating comapred to no reinforcement case

3ph TOT RMS Break % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    25 58% 3% 3% 1% 2% 3% 3% 5%

BELCAMP 220 kV     40 55% 6% 6% 4% 4% 7% 7% 10%

CORDUFF 110 kV 31.5 68% 2% 2% 1% 1% 2% 2% 2%

CORDUFF 220 kV     40 60% 9% 9% 6% 3% 7% 6% 6%

FIN_URBAN 110 kV   31.5 51% 3% 3% 1% 2% 3% 3% 3%

FINGLAS 220 kV     40 61% 7% 7% 5% 6% 9% 9% 8%

FIN_RURAL 110 kV   31.5 50% 2% 3% 1% 2% 3% 3% 3%

POOLBEG NORTH 31.5 70% 6% 6% 4% 5% 7% 7% 8%

POOLBEG SOUTH 31.5 76% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 40 55% 5% 5% 3% 4% 6% 6% 6%

WOODLAND 220 kV   40 70% 0% 0% 4% 4% 0% 0% 0%

WOODLAND 400 kV    40 44% 4% 4% 1% 1% 4% 4% 4%

Change in % of rating comapred to no reinforcement case
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1 ph Peak Make % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    62.5 45% 1% 1% 1% 1% 1% 1% 1%

BELCAMP 220 kV     100 65% 5% 5% 4% 4% 6% 6% 8%

CORDUFF 110 kV 78.75 76% 2% 2% 1% 1% 2% 2% 2%

CORDUFF 220 kV     100 71% 7% 7% 6% 3% 6% 5% 5%

FIN_URBAN 110 kV   78.75 60% 2% 2% 1% 1% 2% 2% 2%

FINGLAS 220 kV     100 74% 7% 7% 5% 6% 8% 8% 7%

FIN_RURAL 110 kV   78.75 53% 2% 2% 1% 1% 2% 2% 2%

POOLBEG NORTH 78.75 66% 3% 4% 2% 3% 4% 4% 5%

POOLBEG SOUTH 78.75 82% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 100 57% 3% 3% 2% 3% 4% 4% 4%

WOODLAND 220 kV   100 72% 0% 0% 5% 5% 0% 0% 0%

WOODLAND 400 kV    100 44% 3% 3% 1% 1% 3% 3% 3%

Change in % of rating comapred to no reinforcement case

1ph RMS AC Break % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    25 41% 1% 1% 1% 1% 1% 1% 1%

BELCAMP 220 kV     40 62% 5% 5% 4% 5% 6% 6% 7%

CORDUFF 110 kV 31.5 74% 2% 2% 1% 1% 2% 1% 1%

CORDUFF 220 kV     40 66% 7% 7% 6% 3% 6% 5% 5%

FIN_URBAN 110 kV   31.5 54% 2% 2% 1% 1% 2% 2% 2%

FINGLAS 220 kV     40 68% 6% 6% 5% 6% 8% 7% 7%

FIN_RURAL 110 kV   31.5 47% 1% 1% 1% 1% 2% 2% 1%

POOLBEG NORTH 31.5 67% 4% 4% 3% 4% 5% 5% 5%

POOLBEG SOUTH 31.5 81% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 40 56% 4% 4% 3% 3% 5% 4% 5%

WOODLAND 220 kV   40 69% 1% 0% 5% 5% 0% 0% 0%

WOODLAND 400 kV    40 43% 3% 3% 1% 1% 3% 3% 3%

Change in % of rating comapred to no reinforcement case

1 ph TOT RMS Break % of rating

Node Rating (kA)

No 

Reinforcment

Corduff - 

Woodland 

400 kV OHL

Corduff - 

Woodland 

400 kV UGC

Corduff - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

220 kV OHL

Finglas - 

Woodland 

400 kV UGC

Finglas - 

Woodland 

400 kV OHL

Belcamp - 

Woodland 

400 kV OHL

BELCAMP 110 kV    25 47% 1% 1% 1% 1% 2% 2% 2%

BELCAMP 220 kV     40 65% 5% 5% 4% 5% 6% 6% 8%

CORDUFF 110 kV 31.5 74% 2% 2% 1% 1% 2% 2% 2%

CORDUFF 220 kV     40 71% 7% 8% 6% 3% 6% 6% 5%

FIN_URBAN 110 kV   31.5 63% 3% 3% 1% 2% 3% 3% 3%

FINGLAS 220 kV     40 75% 7% 7% 5% 6% 9% 9% 8%

FIN_RURAL 110 kV   31.5 54% 2% 2% 1% 1% 2% 2% 2%

POOLBEG NORTH 31.5 68% 4% 4% 3% 4% 5% 5% 5%

POOLBEG SOUTH 31.5 83% 1% 1% 0% 0% 1% 1% 1%

SHELLYBANKS 40 57% 4% 4% 3% 3% 4% 4% 5%

WOODLAND 220 kV   40 73% 0% 0% 5% 5% 0% 0% 0%

WOODLAND 400 kV    40 46% 3% 3% 1% 1% 3% 3% 3%

Change in % of rating comapred to no reinforcement case



 

 

Appendix 3 Stakeholder Engagement 

Project Website Visitor Statistics  
The image below is taken from the analytics of the project website and the pages within the site. The chart shows the number of pageviews per 
day for the duration of the consultation period. The most visits recorded in one day was at the start of the consultation period, when 15 
pageviews were recorded. This is not matched again for the duration of the period with a total of 89 views from 77 unique users. 
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2 Introduction 
The East Meath to North Dublin Network Reinforcement Project (Capital Project 1021) is 

a reinforcement of the electricity network between Woodland 400 kV substation in 

County Meath and Belcamp 220 kV or Finglas 220 kV substation in County Dublin.  

The need is based on two drivers - identified in the Tomorrow’s Energy Scenarios (TES) 

20191, in the Shaping Our Electricity Future Roadmap2 published in 2021, and in 

subsequent studies carried out since to re-confirm the need - namely integration of 

generation and an increase in demand on Irish East Coast. A review of the needs in 

Step 3 has shown that the previously identified drivers still remain and have further 

increased the need to strengthen the transmission network between either Finglas or 

Belcamp and Woodland substations, and that the need for the reinforcement is still valid 

and robust.   

This report describes the outcome of various assessments with regards to identified 

options for the project as well as presents the results that underpin the identified best 

performing option. 

EirGrid follows a six-step approach when we develop and implement a solution to any 

identified transmission network problem. This six-step approach is described in the 

document ‘Have Your Say’ published on EirGrid’s website3. The six steps are shown 

below. Each step has a distinct purpose with defined deliverables.  

 

Figure 1 High level description of EirGrid's Project Development Process 

 
1 Tomorrow’s Energy Scenarios (TES, 2019) presents credible pathways for Ireland’s clean energy transition with specific 

focus on what this means for the electricity transmission system over the next twenty years. The report is available on our 
website: https://www.eirgridgroup.com/customer-and-industry/energy-future/ 
2https://www.eirgridgroup.com/site-files/library/EirGrid/Shaping_Our_Electricity_Future_Roadmap.pdf 

 

 
3 https://www.eirgridgroup.com/__uuid/7d658280-91a2-4dbb-b438-ef005a857761/EirGrid-Have-Your-Say_May-2017.pdf  
 

https://www.eirgridgroup.com/customer-and-industry/energy-future/
https://www.eirgridgroup.com/site-files/library/EirGrid/Shaping_Our_Electricity_Future_Roadmap.pdf
https://www.eirgridgroup.com/__uuid/7d658280-91a2-4dbb-b438-ef005a857761/EirGrid-Have-Your-Say_May-2017.pdf
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At the time of writing this report, this project is coming towards end of Step 3 of EirGrid’s 

six step approach shown above. This report was initially written before the conclusion of 

Step 3 in June 2022. 

The purpose of this report is to document the decision making and the analysis that was 

undertaken to date, which has informed decision making during the Step 3 process and 

which underpins the governance approval to proceed.  

Following the successful conclusion of this Step 3, the project will enter Step 4, where 

further investigation, analysis, and assessment of the various underground cable route 

options, from Woodland 400 kV substation in County Meath and new 400 kV 

infrastructure at the existing Belcamp 220 kV substation in County Dublin, will be 

undertaken. As this report concludes, this is the Best Performing Option.  

The process followed in Step 3 along with the activities undertaken to get us to here are 

described in Section 4.  

A summary of the options review and the evaluation of the four options are outlined in 

Section 5. 

The detailed assessment for each option can be read in Sections 6-9 followed by a 

conclusion in Section 10.  

In Step 3, the process activities reference some terminology which will be used 

throughout this report. For clarity, these terminologies and expressions are introduced 

and listed below:   

Emerging Best Performing Option (EBPO) 

This is the option that emerged as the best performing option in Step 3 following the 

feasibility studies and which was taken forward for a period of public information 

campaign, in terms of the choice of technology and end node substations. 

Public Awareness Raising of the EBPO 

We held an awareness campaign on the EBPO for 8 weeks in May and June 2022. This 

period allowed for stakeholders and communities to be informed about the EBPO and 

any possible alternatives.  

Consideration of feedback 

Any feedback received throughout the awareness raising period will be carefully 

considered and will inform the activities to be carried out in Step 4 which will include a 

12-week consultation period for local communities and other stakeholders on the route 

options, currently scheduled for the Autumn 2022.  
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Best Performing Option (BPO) 

The Best Performing Option is identified at the end of Step 3 and documented in this 

report, Final Step 3 report. It is then approved for progression to the next step. In this 

case this is the underground cable route option, identified in this report, which will be 

taken forward for further investigation and development into a planning application for 

review and decision (in Step 5) by the relevant consenting authority and further on 

toward detailed design, construction, and energisation (in Step 6). 

2.1 External professional assistance with the assessment 

In Step 3 we assessed the various options against five criteria; these are described 

further in section 4. The assessments and investigations in relation to the environmental 

and socio-economic criteria as well as some technical feasibility studies have been 

carried out by external parties. Where relevant, this is highlighted in this report and the 

referenced reports are named and a summary of the findings is presented.  

Jacobs4 assessed the environmental and socio-economic criteria and conducted certain 

technical feasibility studies. PSC5 carried out the technical cable integration study. The 

detailed assessment reports can be found on our website6.  

  

 
4 Jacobs Ireland Ltd 
5 PSC Ireland  
6 https://www.eirgridgroup.com/the-grid/projects/cp1021/the-project/ 

https://www.eirgridgroup.com/the-grid/projects/cp1021/the-project/
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3 The Project 

3.1 Confirmation of the Need 

CP1021 is a proposed electricity transmission development project that will help 

strengthen the grid to facilitate increased demand in East Meath and north Dublin and 

variability in generation output in Dublin. This section provides a summary of the need; 

the detailed report is available on our website7 together with reports from previous steps. 

The need is based on two drivers - identified in the Tomorrow’s Energy Scenarios (TES) 

20198, in the Shaping Our Electricity Future Roadmap9 published in 2021, and in 

subsequent studies carried out since to re-confirm the need - namely integration of 

generation and an increase in demand on Irish East Coast. A review of the needs in 

Step 3 indicates that the previously identified drivers still remain and have further 

increased the need to strengthen the transmission network between either Finglas or 

Belcamp and Woodland substations, and that the need for the reinforcement is still valid 

and robust.   

A significant number of Ireland’s electricity generators are located in the South and 

South-West regions of the country. This is where many wind farms and some modern, 

conventional generators are located. This power needs to be transported to where it is 

used. The need is also present when planned offshore wind generation facilities connect 

on the East Coast. The project is essential to enable the further integration of renewable 

energy in line with government policy. The Government’s Climate Action Plan sets a 

target to connect 3.5 GW of offshore wind by 2030. Once connected to the transmission 

system, this offshore power will have to be transported around the network to where it is 

required for use.  

It will also be a key enabler in meeting the growing demand for electricity in the east 

region, by improving the capacity of the network in this region. The forecasted growth 

within the region is due to increased economic activity and the planned connection of 

new large-scale energy users. 

 
7 https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/ 
8 Tomorrow’s Energy Scenarios (TES, 2019) presents credible pathways for Ireland’s clean energy transition with specific 

focus on what this means for the electricity transmission system over the next twenty years. The report is available on our 
website: https://www.eirgridgroup.com/customer-and-industry/energy-future/ 
9https://www.eirgridgroup.com/site-files/library/EirGrid/Shaping_Our_Electricity_Future_Roadmap.pdf 

 

 

https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/
https://www.eirgridgroup.com/customer-and-industry/energy-future/
https://www.eirgridgroup.com/site-files/library/EirGrid/Shaping_Our_Electricity_Future_Roadmap.pdf
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When the transmission system is experiencing generation and demand patterns that 

lead to high volume power flows on the existing corridor of transmission circuits between 

the Woodland substation and the Corduff, Clonee, Finglas and Belcamp substations, the 

system analysis indicates that the network experiences significant violations of the 

Transmission System Security and Planning Standards (TSSPS)10. The TSSPS is the 

standard which the transmission network should adhere to so that a reliable and secure 

electricity system can be provided for all customers in Ireland.   

3.2 Options considered 

All options involve a transmission network reinforcement centred on strengthening the 

network between Woodland 400 kV substation in County Meath and the existing Finglas 

220kV or Belcamp 220 kV substations in County Dublin. 

Four solution options were brought forward from Step 211 (reduced from seven options in 

Step 2) for more detailed analysis in Step 3. They represent two different technologies to 

connect Woodland 400 kV substation and either Belcamp 220 kV substation, or Finglas 

220 kV substation, namely: 

• Overhead line (OHL); and 

• Underground cable (UGC) 

The four options that have been assessed in Stage 3 as part of the options review are: 

1. New Finglas – Woodland 400kV overhead line (OHL) 

2. New Finglas – Woodland 400kV underground cable (UGC) 

3. New Belcamp - Woodland 400kV overhead line (OHL) 

4. New Belcamp - Woodland 400kV underground cable (UGC) 

3.3 Project Study Area 

The original Project Study Area was defined in Step 2 as the area investigated for the 

possible installation of any of the four options in Step 3.  

 
10 https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-

TSSPS-Final-May-2016-APPROVED.pdf 
11  For details of Step 2 outcome and documents please refer to our website. https://www.eirgridgroup.com/the-
grid/projects/cp1021/related-documents/ 

https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016-APPROVED.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016-APPROVED.pdf
https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/
https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/
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Figure 2 Step 2b Study Area 

 

In defining the Study Area for this particular project, regard was paid to the M50 corridor 

and the highly urban and built-up area south of it; Dublin International Airport; significant 

towns and settlements such as Dunboyne, Blanchardstown, Swords and Malahide; 

environmental constraints such as Malahide Estuary; and the need to take the shortest 

and straightest route possible and to stay within the public road network wherever 

possible for the underground cable.   

During Step 3, the area south of the M50 has been removed as this was not considered 

feasible for a variety of reasons including the proliferation and density of existing utilities 

residential and industrial buildings and the significant disruption of traffic flows and 

congestion that would likely occur during construction. Similarly, the area south of the N2 

has been disregarded where it encroaches on the M50 for the same reasons. The M50 

itself has been omitted, given that it is a protected road route12 which would not be 

feasible for accommodating grid infrastructure. To the north, Dublin International Airport 

and its exclusion zone would impact an OHL route; for this reason, the towns of Swords 

and Malahide were included in the Step 3 Study Area so that the feasibility of bringing an 

OHL between Swords and Malahide could be investigated.    

 
12 Roads Act 1993 - https://www.irishstatutebook.ie/eli/1993/act/14/section/45/enacted/en/html 

 

https://www.irishstatutebook.ie/eli/1993/act/14/section/45/enacted/en/html
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Figure 3 Step 3 Study Area 

 
As part of Step 3, the Study Area has been further refined by considering a wide variety 

of factors. These included stakeholder and community feedback as well as technical 

requirements of the project, road network presence, settlements, presence of existing 

electrical utilities, physical constraints e.g., motorway, river or rail crossings and 

environmental constraints.   

To ensure that a comprehensive and accurate environmental and social appraisal is 

carried out, a wider perspective is often needed for particular topics of relevancy (e.g., 

Natura 2000 Sites which may be located beyond the study area but are connected). The 

assessment of the project will cover all likely significant environmental impacts whether 

they occur inside the study areas or outside of it. 

The study area for this project was further refined in March 2022 as a result of the 

feasibility studies and assessments. Option 4 – Woodland to Belcamp 400 kV UGC was 

identified as the Emerging Best Performing Option and study area refined as shown in  

below:
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Figure 4 CP1021 refined study area after decision was made to progress with Option 4 

 

3.4 Stakeholder Engagement  

The aim of Step 3 Stakeholder Engagement was to present the Emerging Best 

Performing Option for this grid development project, namely a 400kV underground cable 

circuit from Woodland substation near Batterstown in County Meath to Belcamp 

substation near Clonshaugh in north Dublin to all stakeholders within the chosen study 

area and to outline the rationale that led to this decision. The purpose of this Step 3 

engagement was to: 

• Provide information about the project to date so stakeholders could provide informed 

feedback;   

• Understand any issues of public concern around the project;  

• Ensure local communities understood potential benefits of the project;   

• Learn more about the local area;  

• Identify potential issues that could restrict options in the study area;  

• Set up engagement methods for future engagement, e.g. an East Meath-North 

Dublin Grid Upgrade Community Forum.    

• Inform stakeholders of the 12-week consultation period that will occur in September - 

November 2022. 

Step 3 Stakeholder Engagement was completed by way of an 8-week awareness and 

engagement campaign that took place from 4th May – 29th June 2022. 
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An array of activities were carried out in order to promote the engagement process and 

raise awareness of the project: 

• Email correspondence to local authorities, councillors, TDs, public participation 

networks, chambers of commerce and local stakeholders; 

• Bespoke letter drop to over 10,000 residents within the study area outlining 

information about the project and how stakeholders could find out more; 

• Campaign advertising took place through print media, including Meath Chronicle, 

The Herald, Irish Daily Mirror, The Star, Dublin Gazette and the Dublin People;  

• Radio advertising took place on LMFM, Radio Nova and Sunshine;  

• Digital advertising took place on digital hubs in various locations including 

Applegreen and SuperValu’s; and 

• Online digital media advertising took place on platforms including Facebook, 

Instagram and twitter. 

In-person engagement activities included: 

• an open day at Swords County Hall where members of the public dropped in to learn 

more about the project; 

• attendance at the Fingal Public Participation Network (PPN) Plenary meeting where 

over 80 community organisations were in attendance; 

• a presentation to members of Fingal PPN linkage groups, these are thematic 

networks where local community organise advocacy around thematic issues 

important to them;  

• door-to-door engagement in the vicinity of the two substations at Woodland and 

Belcamp; and 

• several information days at locations within the project study area., namely 

Tyrrelstown, Kinsealy Garden Centre, St Margaret’s GAA Club, Dunboyne, Kilbride, 

Airport Road in Fingal and Batterstown, Co Meath.  

A webinar was held to provide a project update to attendees and offer the opportunity to 

engage in a Q&A session with the project managers on this grid development project. 
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In addition to raising awareness about the project development specifically, this 

campaign also raised awareness about the commencement of an East Meath-North 

Dublin Grid Upgrade Community Forum and the associated Community Benefit scheme 

that goes hand in hand with grid development projects at EirGrid. An information evening 

was held for the 14th of July, at which all stakeholders with an interest in joining the 

community forum were updated about the project and updated on the purpose, benefits 

and scope of the Community Forum. Expressions of interest for the community forum 

were invited during the period 4th July until 29th July.  

Feedback received throughout the engagement period included;   

• Concerns raised about potential disruption to lives and businesses. 

• Road closures. 

• Impacts on the environment, on Dublin Airport, and on other EirGrid projects in the 

area. 

• Satisfaction regarding the early engagement with the public ahead of the Step 4 

consultation and staff knowledge during in-person engagement.  

• Support for the decision to route the cables underground and for the route to be road 

based. 

The feedback from this awareness campaign has informed the overall direction of this 

grid development project and will be reflected in the route options that will be presented 

as part of the 12-week consultation period that commences in September 2022. 
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4 Process and multi-criteria applied  

4.1 Description of process  

As previously outlined, EirGrid assesses the performance of each of the options against 

five set criteria (Technical, Economic, , Deliverability, Environmental, Socio-Economic), 

and a multi-criteria performance matrix is used to compare the options against each 

other. Section 5 of this report details the outcome this assessment.  

4.2 Criteria used for comparison of options 

In line with EirGrid’s roles and responsibilities, we have an obligation to develop a safe, 

secure, reliable, economical, and efficient electricity transmission system while having 

due regard for the environment of Ireland. In our decision making, these fundamentals 

are captured in the five criteria listed below. In addition, our decision-making process 

also provides for public participation and stakeholder engagement and deliverability 

aspects. 

In Step 3, we considered a broad assessment of performance for each of the identified 

options. The broad assessment considered five different criteria that ensure that the full 

range of impacts and benefits of each option can be appropriately understood.   

All of the five criteria are important when considering the options in the assessment and 

establishing the Best Performing Option. The options were assessed on an equal basis 

with no weighting applied for any of the criteria. We have also taken on board experience 

from other projects where applicable.    

These five criteria are: 

• Technical performance; 

• Economic performance; 

• Deliverability aspects; 

• Environmental aspects; and 

• Socio-economic aspects. 

Descriptions of the five criteria are provided below. The assessments undertaken for 

each option in Step 3 were for comparative purposes between the options and are not 

absolute assessments of the individual options.     
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4.2.1 Technical performance criteria 

The technical performance criterion includes seven sub-criteria. Descriptions of these 

are provided below.  

• Compliance with health and safety standards 

Regardless of the technical option chosen, it will be designed, constructed, and 

maintained in accordance with applicable Irish and EU health and safety 

regulations and approved codes of practice. In undertaking a project, we are at 

all times aware of, and comply with, the applicable health and safety legislation, 

approved codes of practice and industry standards and all subsequent 

modifications or amendments in relation to same. 

The solution option should comply with relevant safety standards such as those 

from the European Committee for Electrotechnical Standardisation (CENELEC). 

Materials should comply with IEC or CENELEC standards.   

 

• Compliance with EirGrid Security and Planning Standards 

The solution option should comply with the network reliability and security 

standards defined in the Transmission System Security and Planning Standards 

(TSSPS) and the Operation Security Standards (OSS)13. All options investigated 

will meet the minimum technical requirements set out in the above standards. 

Options which extend or enhance technical performance margins beyond 

minimum acceptable levels are favoured over others.  

To be able to distinguish between the individual technical performance of each 

solution option, the options are assessed against three main technical criteria. A 

short description of these is given below. The technical criteria are based on the 

previous technical criteria used in the Step 2B report14 and relate to the need 

identified. The criteria are thermal overload and performance during maintenance 

conditions. It should be noted that in Step 2B, we also investigated short circuit 

performance.  

For the analysis in Step 3, we have not assessed the short circuit performance of 

the solution options as it was found in Step 2B that all of the options have very 

 
13 EirGrid, Operational Security Standards, 2021 (https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid_Operating-
Security-Standards_2021.pdf) 
 
14 https://www.eirgridgroup.com/site-files/library/EirGrid/CP1021-draft-Step-2-Part-B-Options-Report_Website_Version-
Signing-page-removed.pdf 
 

https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid_Operating-Security-Standards_2021.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid_Operating-Security-Standards_2021.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/CP1021-draft-Step-2-Part-B-Options-Report_Website_Version-Signing-page-removed.pdf
https://www.eirgridgroup.com/site-files/library/EirGrid/CP1021-draft-Step-2-Part-B-Options-Report_Website_Version-Signing-page-removed.pdf
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similar outcomes, and the short circuit performance will not be the deciding factor 

between the options.  

The reactive support requirements have been assessed in cable integration 

studies that assess the specific impact that cables will have on the network and 

the mitigation required to remain within TSSPS limits.   

Thermal overload criteria 

The options are assessed for compliance with the TSSPS. For this technical 

criterion, we have assessed the options based on how they reduced or removed 

the forecasted thermal overloads on the network between East Meath and the 

North of Dublin. This will provide an indication of how the options are performing 

in terms of adding thermal capacity. 

Performance during maintenance conditions 

The options are assessed based on the remaining network congestion in the 

area of interest following a subsequent loss of plant and equipment whilst 

another is out for planned maintenance. This is used as an indicator of the 

benefit of an option in terms of minimising generator constraint during planned 

outages, or an indicator of future additional network reinforcement requirements. 

For the purpose of this assessment in Step 3, we have only assessed the 

number of indicated violations of thermal capacity for each option and these 

possible additional reinforcements are not included in the full solution list of the 

options. 

• Reliability performance 

The technologies and equipment associated with the different options have 

different performance and reliability characteristics. The reliability of transmission 

infrastructure is associated with two categories or type of outages, namely 

unplanned outages and planned outages. Each technology or type of equipment 

is associated with faults (unplanned outages) that routinely occur. These can be 

represented as average failure rates usually expressed as unplanned 

outages/100km/year.  

This criterion will also account for the mean time to repair. This is the time taken 

to return the equipment to service after a fault has occurred. The assessment has 
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been based on transmission performance statistics15 or industry standard 

reliability data.  

This sub-criterion will also assess the typical time the options would be 

unavailable for during planned outages. Planned outages are normally 

associated with annual routine maintenance and will be based on typical outage 

durations taken from maintenance policies. The reliability for each option will be 

based on a combination of the above type of outages. The reliability of the station 

equipment associated with the options is assumed to be the same for all options 

and is therefore not included in this analysis.   

• Headroom 

This criterion assesses the ability of each option to accommodate increases in 

large scale demand growth in the Dublin and mid-east region, and replacement 

of thermal generation located in Dublin with increased renewable generation in 

the west and south of the country.  

Each option is compared relative to the others to determine the increase in 

demand, or renewable generation outside Dublin, that can be accommodated 

without further network reinforcements being required. The limit for each option 

can be found by increasing large scale demand in Dublin and renewable 

generation in the south and west until a voltage stability limit is reached.  

The headroom for each option is the difference between the demand that can be 

accommodated by the network with that option included and the demand that can 

be accommodated by the network with no option included. 

• Expansion or extendibility 

This considers the ease with which the option can be expanded, i.e., it may be 

possible to uprate an OHL to a higher capacity or a new voltage in the future. It 

will also consider the rating or capacity of the options.  

• Repeatability 

This criterion examines whether this option can be readily repeated in the Irish 

network. One-off or bespoke solutions carry additional system integration, 

operational, and maintenance complexity. For example, an OHL option is very 

repeatable, but a fully or partially underground cable option is less repeatable as 

there may be harmonic filter and reactive compensation requirements that are 

 
15 Analysis of System Disturbances 2018, EirGrid, April 2019  
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bespoke for each option. The amount of cable that can be integrated in certain 

parts of the network may also be limited.   

• Technical operational risk  

This criterion aims to capture the risk of operating different technologies on the 

network.  It will consider if the option requires special procedures when 

energising or switching in the network. An example would be long cables which 

may require reactive compensation and special procedures when energised to 

prevent technical issues in the network.  

4.2.2 Economic performance criteria 

The economic appraisal we conduct as part of the Multi Criteria Assessment assesses 

the relative overall cost performance of the various options which meet the TSSPS and 

the impact on overall costs of production in meeting the demands on the system – it 

does not seek to replicate the economic trade-offs which have already been considered 

within the TSSPS itself.   

The TSSPS, in driving new investment in transmission reinforcements, recognises that 

the economic cost to society of not preserving the security of supply standards defined 

by the TSSPS (N-1 etc.) is greater than the cost of maintaining such a standard.  The 

TSSPS reflects the explicit and implicit economic trade-offs between enhanced security 

of supply and reduced risk of interruptions on the one hand and additional cost, including 

the full societal cost, of grid development on the other.  

In this context then, the economic assessment described in Step 3 considers costs and 

benefits associated with each option. 

A description of each of the cost criteria is given below.  

• Pre-engineering cost 

The pre-engineering cost refers to the cost associated with the design and 

specification, route evaluation and management of the statutory planning 

application. The costs are capital in nature and are typically costs incurred by the 

Transmission System Operator (TSO) in the development of the reinforcement.  

The cost for the TSO to develop the option is based on experience of developing 

other current and previous projects. 

• Implementation cost 

The project implementation costs are the costs associated with the procurement, 

installation, and commissioning of the option. The capital cost estimates have 
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been developed with input from the Transmission Asset Owner (TAO) and are 

based on desktop designs and costings for similar works. The capital cost 

estimates include all items to achieve a fully compliant solution with Transmission 

System Security and Planning Standards (TSSPS) and other investment policies, 

but exclude reinforcements driven by maintenance conditions as discussed in 

Section 4.2.1.   

Where capital costs were not available for a particular technology, the best, most 

recent estimates or quotes from manufacturers or assumed costs based on 

EirGrid or international experience have been used. The assumed cost for 

landowner payments, community fund and proximity payments are included 

under this cost category, as these costs are typically incurred during the 

implementation phase of the option. 

• Life-cycle cost 

Life-cycle costs refer to the costs incurred over the useful life of the option and 

include the on-going cost of ensuring that it remains viable for the evaluation 

period. For the purposes of our assessments, decommissioning of assets is not 

considered. This criterion includes: 

–   Operation and maintenance cost 
 

These costs are annualised and are based on estimated costs incurred to 

be able to maintain the option. 

 

–   Electrical losses 
 

Losses are the electrical energy consumed by the transmission system as 

it transmits electricity. The more efficient a transmission reinforcement is, 

the lower the electrical losses it incurs. 

 

The quantity of electrical losses is calculated for a standard year with each 

option included in turn and compared with the reference situation without 

the reinforcement. The losses calculation for a standard year includes 

assumptions in regard to other plant and equipment being unavailable due 

to faults or planned routine maintenance. 

 

During the months between March and October, in any given year, the 

operation of the transmission system caters for approximately 20 

circuits unavailable for various reasons per day. During the winter 

months, the transmission system has less than five circuits unavailable 

for various reasons per day. 
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The calculation has taken these aspects into account to a certain degree 

and assumed different 220 kV circuits, one at a time, unavailable for a 

week during the entire maintenance season simultaneously with different 

110 kV circuits, one at a time, unavailable for a week during the entire 

year. 

 

This assumption will provide a better understanding of the benefit in terms 

of losses that the proposed reinforcements will bring.  A cost will be put 

against the losses incurred for each year during its lifetime following 

commissioning of the option. For this analysis, the average Day Ahead 

Market (DAM) price is used to represent the marginal cost of generation and 

is calculated to be €50.3 per MWh. The figure has been derived from the 

average Day Ahead Market (DAM) price for 2019, which was sourced from 

the Single Electricity Market Operator (SEMO) website16. 

 

–   Replacement cost 
 

The standard lifespan of a transmission asset is 50 years, and this is the 

also the evaluation period for the economic assessment. Assets that have 

a shorter useful life would have to include the cost of replacement at the 

end of its useful life and thereafter factor in a residual value equivalent to 

the depreciated asset value at the end of the evaluation period. 
 

In the economic assessments, it has been assumed that underground cable 

(UGC) options will have a useful lifespan of 40 years. The assumption is 

based on research of other utilities internationally. This indicates that there 

is recognition by some reputable utilities that the useful lives of OHL and 

UGC may not be the same. There isn’t consensus about what the useful 

lifespan of UGCs could be and it may be dependent on differences in 

environmental conditions, duty cycle and operational use, installation 

choices etc. The cost of replacement is taken to be precisely the same as 

the project pre- engineering cost and project implementation cost. 

 

A description of the benefit criteria is provided below. 
 

• Socio-economic welfare: 
 

The benefits arising from transmission reinforcement project will usually be 

avoided costs. The value of some of these avoided costs is difficult to 

measure, especially in terms of beneficial contributions to society and the 

 
16 https://www.semopx.com/news/market-summary-2019-repor-1/ 

https://www.semopx.com/news/market-summary-2019-repor-1/
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country’s welfare and economy.  Benefits in relation to the transmission system 

and its operations only have been taken into account in this assessment. In 

this case, the benefits refer to the difference in production cost savings 

between the system with the reinforcement option and the system without the 

reinforcement. 

 

The transmission system operational benefit can be measured by the amount 

of generation that is not constrained due the lack of transmission capability of 

the existing infrastructure. The benefit is therefore expressed as savings in 

generation costs due to the enhanced transmission capability. The constraints 

calculations are a result of annual market simulations. The simulations 

optimise the generation dispatch required to meet the electricity demand while 

taking into account the power carrying capability of the transmission system 

and contingencies. 

 

The calculation of the production cost savings for each option is based on the 

assumption that each MW produced by a generation unit that can’t be 

exported due to a capacity constraint in the transmission network has to be 

procured elsewhere from another generation unit. The buying and selling of 

electricity is facilitated by the Single Electricity Market in order to meet the 

electricity demand in the All-Island electricity system.  

On a very high level, the market is operated on the basis that the most 

efficient (cheapest) generation unit should be generating at any given time to 

reduce the electricity price. When the most efficient units are constrained due 

to a capacity constraint in the transmission network, a more expensive 

generation unit will be used to supply the electricity required. This will incur a 

higher cost in the operation of the system and market. 

 

Transmission reinforcements will address network constraints and as such will 

help to reduce cost incurred. The project benefit can be expressed as 

expected annual savings of generation costs in the All-Island system 

depending on the respective option. For the estimate of annual savings in 

generation costs the hourly marginal generation costs are used from the 

simulations carried out. 

 

• Cost to the Single Electricity Market 

This criterion will take account of the impact of the cost to the electricity market 

for the periods where the reinforcement option is not available.  The technologies 

and equipment associated with the different options have different performance 
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and reliability characteristics. The reliability of transmission infrastructure is 

associated with two categories or type of outages, namely unplanned outages, 

and planned outages. The reliability performance criterion was described in 

Section 4.2.1 and will be used in combination with the calculated production cost 

benefits described in Section 4.2.2 to represent the cost to the Single Electricity 

Market for each option. 

The robustness of each option’s economic performance is also considered as part of the 

economic assessment.  The robustness test considers two different aspects, namely: 

• Least worst regrets 

To assess the robustness of each option’s economic performance, ‘Least Worst 

Regret’ (LWR) analysis is carried out. This will indicate if some options perform 

better or worse under different future energy scenarios. 

• Sensitivity analysis 

In addition, the options’ sensitivity to changes in the reference parameters 

(implementation cost, WACC and Benefits) are assessed and taken into account.   

4.2.3 Deliverability 

In Step 3, the deliverability performance criterion includes a number of sub-criteria. A 

short description of these is provided below. 

• Implementation timelines 

This criterion assesses the length of time required for each option 

to progress through each phase (including pre-consenting, 

consenting, pre-engineering (detailed design) and implementation 

(construction) up to project energisation). This will include 

timelines starting from Step 4, where the process will identify the 

exact location of the development. It assumes planning consent 

times or other permissions required, with the assumption of no 

unreasonable delays and/or potential judicial review.   

• Project plan flexibility 

This criterion assesses the flexibility of the project plan to include for issues 

arising during pre-planning conceptual design, post-planning design, consenting 

and construction.  

• Risk of untried technology 
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This criterion assesses any aspects (positive or negative) and risks each 

technology option may have including if the technology has been used in the past 

internationally or on the Irish transmission network.    

• Dependence on other projects (outages) 

This criterion assesses dependence on completion of other projects and outage 

length required to implement the option. It also considers general inter-

dependence with other projects, including in terms of multi-project programme 

sequencing. 

• Supply chain constraints, permits, wayleaves 

This criterion assesses any constraints (e.g., small number of suppliers in Ireland 

or internationally) that would affect the procurement of materials or services (e.g. 

cable laying vessels waiting list lead time) to complete the project. This criterion 

also assesses the complexity and challenge in respect of various permissions 

and consents required, including the potential risk to achieving statutory 

consent(s) without reasonable delay (having regard to environmental and other 

impacts), the potential level of public interest, and the potential for Oral Hearings, 

considered potential for Judicial Review.  

This criterion also addresses the complexity and challenge of obtaining 

community and landowner “social licence” to construct an option, including 

securing access to land for pre-application survey, and obtaining post-consent 

wayleaves/easements. 

 

4.2.4 Environmental 

This criterion is assessed to identify and describe the types of environmental constraints 

that are most likely to be affected by the construction and operation of the identified 

solution options.  It is based on a review of publicly available datasets, information 

gathered from County Development Plans (CDP) and Local Area Plans and mapping 

from state agencies such as the National Parks and Wildlife Service (NPWS) and the 

Environmental Protection Agency (EPA).  

This assessment was carried out by Jacobs and a summary of its findings are presented 

in this report. Jacobs’ detailed report (CP1021 Environmental Constraints Report) 

The environmental constraints have been organised into the following topics to aid 

understanding and presentation of the assessment findings: 

http://www.eirgridgroup.com/site-files/library/EirGrid/321084AJ-REP-004-Environmental-Constraints-Report-Final-May-2022.pdf
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• Biodiversity: Assessment of the potential impacts on protected sites for nature 

conservation, habitats and protected species.  

• Soils and Water Impacts: Potential impact on soils and geological features 

(geology, Irish geological heritage sites, etc.) and water (water quality of surface 

waters and groundwater);  

• Planning Policy and Land Use: Impact on land use (forestry, farmland, 

bogs/peats, horticulture);  

• Landscape and Visual: Assessment of landscape constraints and designations 

and the potential impact on visual amenity; and 

• Cultural Heritage (Archaeological and Architectural Heritage): The potential for 

impacts on the cultural heritage resources. 

• Noise and Vibration: Assessment of the potential impact of noise and vibration 

during construction and operation. 

• Climate Change: Potential impact of climate change on the asset. 

These topics have been selected as they are the most likely to represent the key 

considerations, constraints, risks, and opportunities for the project.  

Only environmental constraints are described in this criterion; the socio-economic 

constraints are described under the socio-economic criterion. It is acknowledged that 

there is potential for environmental issues to result in socioeconomic effects; this is 

particularly the case for potential effects on amenities of local communities which could 

be adversely affected by noise, views and traffic. Notwithstanding this interrelationship, 

this criterion does not consider amenity effects; these are presented in the socio-

economic criteria. 

4.2.5 Socio-Economic 

This criterion is assessed to identify and describe the social issues and their potential 

impacts within the study area(s) that are most likely to be affected by the construction 

and operation of the identified solution options.  This assessment was carried out by 

Jacobs and a summary of its findings are presented in this report. Jacobs’ detailed report 

(321084AE-REP-003 – CP 966 Strategic SIA Scoping Report) is available on our 

website – see Section 2.1 for the link. 

The assessment is based on a number of data sources, such as County Development 

Plans, Census 2016 Data, Central Statistical Office (CSO.ie), National datasets from 

Prime 2 (Ordnance Survey Ireland’s central database of spatial information) and some of 

the other findings from the investigation carried out by Jacobs as part of its assessment.  
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The social issues considered have been organised under particular topics to aid 

understanding and presentation of the assessment findings. These topics have been 

selected as they are the most likely to represent the key considerations, constraints, 

risks and opportunities for the project. Other criteria such as Land Use and Cultural 

Heritage are assessed under the environmental criterion. 

• Traffic & transport: This considers potential effects on traffic and transport in the 

study area, during the construction phases of the different solutions. Of concern 

to communities is the potential for severance, isolation and significant delays 

during the construction phase. Also considered in this topic are potential effects 

on the crossings of major roads, railways and navigable waterways if relevant  

• Amenity:  Here ‘amenity’ is the term used to describe the overall pleasantness or 

attractiveness of surroundings. This includes effects on local communities, 

community facilities, local businesses and recreation and tourism assets. This 

builds on the work in the 321084AJ-REP-004Environmental Constraints report 

compiled by Jacobs.   

• Health: To determine potential effects on humans, this considers amenity effects 

as well as considering WHO health thresholds; EMF is considered as set out in 

EirGrid’s Guidelines17; 

• Economy: Effects on the regional and local economy; 

• Utilities: Consideration of third-party assets, including telecommunications and 

aviation.  

 

4.3 Scale used to assess each criterion 

The colour-code scale below is used to illustrate the performance of each criterion. The 

assessment is carried out by specialist EirGrid personnel who considers evidence from a 

number of data sources in making the evaluation; in this case Jacobs have assisted by 

carrying out feasibility studies to assess and compare the various options against the 

multi-assessment criteria. The assessments undertaken for each option in Step 3 are for 

comparison against each other and are not absolute assessments of the individual 

options. 

The effect on each criterion parameter is qualitatively determined using expert 

judgement and experience. This is presented by means of colour coding, along a range 

 
17 http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-The-Electricity-Grid-and-Your-Health.pdf 

 

http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-The-Electricity-Grid-and-Your-Health.pdf
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from “more significant”/”more difficult”/“more risk” to “less significant”/”less difficult”/“less 

risk”. 

 

The below illustration shows the colour coding applied to each option when assessing 

the five criteria: 

 

  

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

 
     

 

In the text, this colour-coded scale is qualified by text comprising: 

• Low (Cream);  

• Low-Moderate (Green); 

• Moderate (Mid-level) (Dark Green);  

• Moderate-High (Blue);  

• High (Dark Blue). 

 Figure 5  Colour coding applied to each option 
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5 Option Evaluation Summary  
In Step 3, the short-listed options, described in Section 3.2, are further analysed and 

assessed. Each short-listed option has been assessed against the five criteria and sub-

criteria, which are outlined in Section 4 of this report.  

The summary of this multi-criteria assessment is presented in this section and outlines 

the rationale for the Best Performing Option (BPO). Further detail on each option is 

provided in Section 6. 

5.1 Best Performing Option based on the multi-criteria assessment 

Table 1 provides a summary of the performance of each option against the five 

evaluation criteria and the resulting overall combined performance. The detail of the 

performance of each option for each criterion is contained in sections 6 this report.  

Based on the multi-criteria assessment, Option 4, New Belcamp – Woodland 400kV 

underground cable, is the Best Performing Option. 

  

Option 1 

Woodland – 

Finglas OHL  

Option 2 

Woodland – 

Finglas UGC 

Option 3 

Woodland – 

Belcamp OHL 

Option 4 

Woodland – 

Belcamp UGC 

Technical 

Performance 

 

   

Economic 

Performance 
    

Deliverability 
 

   

Environmental 
 

   

Socio-

Economic 

 
   

 
 

   

Combined 

Performance  
    

Table 1 Overall comparison of options applying the multi-criteria assessment in Step 3 

 

Options 1 and 3, representing the 400 kV OHL options from Woodland 400 kV 

substation to either Finglas 220 kV substation or Belcamp 220 kV substation 

respectively, perform well from a technical and economic performance perspective. 
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However, they are considered to have high risk or significant risk and difficulty from a 

deliverability perspective. This presents risks that would be difficult to mitigate and could 

have significant impacts on project progress. Therefore, it has been given an overall 

performance of high (Dark Blue) difficulties/risk. 

Option 2, the new 400 kV UGC from Woodland 400 kV substation to Finglas 220 kV 

substation option, performs well from an environmental and socio-economic 

performance perspective. Option 2 may face considerable technical and deliverability 

risks which would be difficult to mitigate and could have significant impacts on project 

progress. Therefore, it has been given an overall performance of high (Dark Blue) 

difficulties/risk. 

Option 4, the new 400 kV UGC from Woodland 400 kV substation to Belcamp 220 kV 

substation option, performs well from a technical, environmental, and socio-economic 

perspective and while some deliverability difficulties are foreseen. It is believed these 

can be effectively mitigated with appropriate design solutions. This option has therefore 

been given an overall performance of moderate (Dark Green) difficulties/risk and is the 

most preferable option. 

5.2 Summary of technical performance of options 

All options investigated will meet the minimum technical requirements. Options which 

extend or enhance technical performance margins beyond minimum acceptable levels 

are favoured over others. Table 2 shows the technical performance of the various 

options in relation to the different sub-criteria. This table is also displayed in Appendix 2. 
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Summary of technical performance all options 

  
  Option 1 

Finglas – 

Woodland 

400 kV OHL 

Option 2 

Finglas – 

Woodland 400 

kV UGC 

Option 3 

Belcamp – 

Woodland 400 

kV OHL 

Option 4 

Belcamp – 

Woodland 400 

kV UGC 

Health and Safety 

Standard Compliance 

        

Security and Planning 

Standard Compliance 

        

Reliability Performance         

Headroom         

Expansion or 

Extendibility 

        

Repeatability         

Technical Operating 

Risk 

        

          

Combined Technical 

Performance 

       

Table 2 Summary of technical performance of all options 

 

Option 1 and Option 3, the two OHL options, has similar technical performance across 

all of the sub-criteria, except the Expansion or Expandability sub-criteria. That difference 

result in a combined technical performance that distinguish the two options in their 

overall performance with Option 3 having a much better expandability opportunity 

terminating at the Belcamp 220 kV substation. 

Option 2 and Option 4, the two UGC options, has similar technical performance across 

all of the sub-criteria, except the Headroom and Expansion or Expandability sub-criteria. 

That difference result in a combined technical performance that distinguish the two 

options in their overall performance with Option 4 having a much better expandability 

opportunity terminating at the Belcamp 220 kV substation. 
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The two UGC options, Option 2 and 4, have some challenges in relation to reliability, 

extendibility, repeatability and technical operational risk.  

The options that terminate at Finglas, Options 1 and 2, each have performed poorly in 

relation to Expansion and Extendibility due to the limits to expansion of a new 400 kV 

substation at Finglas and that the existing 220 kV station has no remaining spare bays 

nor space to develop new 220 kV bays. 

5.3 Summary of economic performance of options 
The economic performance of each option is a combination of the economic result and a 

robustness test.  All options have costs and savings which are considered in the 

economic result.  A robustness test to check the options’ performance for different 

credible future energy scenarios was also carried out including sensitivity to changes in 

some reference parameters.  Table 3 shows a summary of the economic assessment 

inputs and resulting economic performance of the various options. This table is also 

displayed in Appendix 3.     

Summary of economic performance all options 2022 values 

 
units Option 1 

FIN OHL 

Option 2 

FIN UGC 

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Pre-Engineering Costs [€M] 10 10 10 11 

Project Implementation Costs [€M] 114 300 130 396 

Project Life-Cycle Costs (Losses) [€M] pa 46 82 63 108 

Project Life-Cycle Costs (O & M) 

Presented in period of years  

(1-20), (20-40), (40-50)  

[€k] pa 

230 

337 

2623 

247 

193 

247 

327 

493 

2452 

286 

206 

286 

Project Life-Cycle Costs 

(Decommissioning & Replacement) 
[€M] N/A 60 N/A 78 

Cost to SEM based on unavailability of 

reinforcement (TES Scenario used) 
[€M] pa 

Range 62 to 

321 

Range 74 to 

384 

Range -17 

to 251 

Range -20 

to 298 

      

Combined Economic Performance      

Table 3 Summary of economic inputs and performance for all options 
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Options 1 and 3 have equal best economic performance, with options 2 and 4 having the 

worst economic performance. 

5.4 Summary of deliverability aspects of the options 

All options would be challenging to deliver, but for different reasons. Table 4 shows the 

deliverability performance of the various options in relation to the different sub-criteria. 

This table is also displayed in Appendix 4.   

Option 4 performs the best under the overall deliverability criterion with options 1, 2 and 

3 all performing similarly and very poorly. 

Option 1 has the worst deliverability performance with this option facing major 

challenges regarding implementation timelines, project plan flexibility and high 

dependence on other projects given the highly constrained nature of Finglas substation. 

Option 2 faces similar constraints at the substation however the underground performs 

slightly better in regard to flexibility and timelines. 

Option 3 faces significant deliverability constraints with timelines and project flexibility 

given the nature of the study area surrounding the Belcamp area with significant 

constraints such as the Dublin Airport and Malahide SAC areas.  

Option 4 performs the best in the deliverability criterion; however, it still faces some 

deliverability constraints with the risk of untried technology and project plan flexibility 

given the proximity to the airport. This option does perform best on implementation 

timelines and Belcamp substation does not present as many deliverability challenges.  

The dark blue rating for deliverability for Options 1-3 suggests significant risks to project 

delivery and as a result can deem the projects undeliverable. In contrast the potential 

deliverability challenges relating to Option 4 can be mitigated by appropriate design 

solutions. Option 4 can therefore be considered viable from a deliverability perspective.  
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5.5 Summary of Environmental aspects of the options 

Table 5 shows the environmental performance of the various options in relation to the 

different sub-criteria. This table is also displayed in Appendix 5.   

Summary of Deliverability Performance of all Options 

 
Option 1 

Woodland – 

Finglas OHL  

Option 2 

Woodland – 

Finglas UGC 

Option 3 

Woodland – 

Belcamp 

OHL 

Option 4 

Woodland – 

Belcamp 

UGC 

Implementation Timelines     

Project Plan Flexibility     

Risk of untried technology     

Dependence on other projects     

Supply chain constraints, permits 

wayleaves etc. 

    

     

Overall Summary     

Table 4 Summary of Deliverability Performance of all options 
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5.5.1 Option 1 Woodland to Finglas OHL 

The greatest risks of significant impacts as a result of this option are associated with 

biodiversity and landscape and views, which have a moderate to high-risk rating. This is 

as a result of OHLs posing a collision risk to migratory birds, a loss of mature trees and 

significant impacts on views. This option also has the potential to conflict with local 

planning policies, impact on the setting of cultural assets and is less resilient to climate 

change than an underground option would be.  As a result, this option has an overall 

moderate risk of significant impacts on the environment (Dark Green). 

 

5.5.2 Option 2 Woodland to Finglas UGC 

The greatest risks to the environment from this option are on soil and water, owing to the 

high number of water bodies in the study area, the likelihood of having to come off-road 

to cross them in the more rural areas and the number of roadside ditches present. For 

other environmental aspects, the risks are low to moderate that this option would cause 

Summary of Environmental Performance of all Options 

 
Option 1 

Woodland – 

Finglas OHL  

Option 2 

Woodland – 

Finglas UGC 

Option 3 

Woodland – 

Belcamp 

OHL 

Option 4 

Woodland – 

Belcamp 

UGC 

Biodiversity     

Soil and Water     

Land Use (and Planning)     

Landscape and Visual     

Cultural Heritage     

Noise and Vibration     

Climate Change     

     

Overall Summary     

Table 5 Summary of Environmental Performance of all options 
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significant impacts; for all topics any risk would be during construction and therefore of a 

temporary nature. UGC are in accordance with local planning policy ambitions and are 

more resilient to the impacts of climate change. As a result, this option has an overall low 

to moderate risk of significant impacts on the environment (Green).  

 

5.5.3 Option 3 Woodland to Belcamp OHL 

As with Option 1, the greatest risks of significant impacts as a result of this option are 

associated with biodiversity and landscape and views, which have a high-risk rating. 

Again, this is as a result of OHLs posing a collision risk to migratory birds, a loss of 

mature trees and significant impacts on views. However, this option is closer to 

European protected areas along the coast and migratory routes for birds and is longer so 

has the potential to impact on more views than Option 1. This option also has the 

potential to conflict with local planning policies, impact on the setting of cultural assets 

and is less resilient to climate change than an underground option would be.  As a result, 

this option has a moderate to high risk of significant impacts to the environment overall 

(Blue).  

 

5.5.4 Option 4 Woodland to Belcamp UGC 

A number of environmental factors are at a moderate risk of significant impacts as a 

result of this option; this is because the impacts are similar to those for Option 2 where 

many of the factors were considered to be at low to moderate risk, however this option is 

longer and so this increases the risk of such impacts. For soil and water, the greatest 

risks are as a result of open cut crossing of water bodies and constructing trenches in 

roads with roadside ditches alongside. These are most likely to occur in the more rural 

western part of the study area and are of a similar magnitude to those identified for 

Option 2. The risk to soil and water remains moderate. For all topics any risk would be 

during construction and therefore of a temporary nature. UGC are in accordance with 

local planning policy ambitions and are more resilient to the impacts of climate change. 

As a result, this option has an overall moderate risk of significant impacts on the 

environment (Dark Green).  

5.6 Summary of Socio-Economic aspects of the options 

The assessment in this criterion has not considered the feedback from the consultation 

and stakeholder engagement, as this process has not yet been concluded. Table 6 
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shows the socio-economic performance of the various options in relation to the different 

sub-criteria. This table is also displayed in Appendix 6. 

 

 

5.6.1 Option 1 Woodland to Finglas OHL 

The greatest risks from a socio-economic perspective from this option are to amenity. 

Risks to the economy and utilities are low; Traffic and Transport and health risks are 

considered to be low to moderate. The risk to amenity is as a result of the significant 

impacts an OHL would have on landscape and views. As a result, this option as a 

moderate risk of significant impacts from a socio-economic perspective (Dark Green).  

5.6.2 Option 2 Woodland to Finglas UGC 

The greatest risk of this option, from a socio-economic perspective, is on Traffic and 

Transport. For other socio-economic topics the risk of significant impacts is considered 

to be low to moderate or low (economy). The impacts on traffic are not insubstantial, 

especially in the more urban areas of the study area; however, they are temporary in 

nature. As a result, this option has an overall low to moderate risk of significant impacts 

from a socio-economic perspective (Green). 

 

Summary of Socio-Economic Performance of all Options 

 
Option 1 

Woodland – 

Finglas OHL  

Option 2 

Woodland – 

Finglas UGC 

Option 3 

Woodland – 

Belcamp 

OHL 

Option 4 

Woodland – 

Belcamp 

UGC 

Traffic & Transport     

Amenity     

Health     

Economy     

Utilities     

     

Overall Summary     

Table 6 Summary of the Socio-economic performance of all options 
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5.6.3 Option 3 Woodland to Belcamp OHL 

The greatest risks from a socio-economic perspective from this option are to amenity. 

Risks to the economy and utilities are low; Traffic and Transport and health risks are 

considered to be moderate and moderate to low respectively. The risk to amenity is as a 

result of the significant impacts an OHL would have on landscape and views. As a result, 

this option as a moderate to high risk of significant impacts from a socio-economic 

perspective (Blue).  

 

5.6.4 Option 4 Woodland to Belcamp UGC 

 

The greatest risk of this option, from a socio-economic perspective, is on Traffic and 

Transport. For other socio-economic topics the risk of significant impacts is considered 

to be moderate (utilities) low to moderate or low (economy). The impacts on traffic are 

not insubstantial, especially in the more urban areas of the study area; however, they are 

temporary in nature. As a result, this option has an overall moderate risk of significant 

impacts from a socio-economic perspective (Dark Green). 
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6 New Finglas to Woodland 400 kV 

Overhead Line (OHL) 
This section describes the assessment of the new Finglas to Woodland 400 kV OHL 

option against the five criteria and their sub-criteria as described in Section 4.2. Each 

criterion is described in separate sections and a summary of the overall performance of 

the option is provided in Section 6.7. 

The assessments for the environmental and socio-economic criteria have been carried 

out by Jacobs, and a summary of its findings are presented in this report. Jacobs’ 

detailed reports of these assessments can be found on our website and the links can be 

found in Section 2.1.  

6.1 Description of option 
 

This option involves a transmission network reinforcement centred on strengthening the 

network between the existing Finglas 220 kV substation in County Dublin and Woodland 

400 kV substation in County Meath. These consist of: 

• Construction of a new 400 kV overhead line linking Finglas 220 kV station to 

Woodland 400 kV station. For the purpose of this investigation, we have 

assumed the length of the overhead line to be approximately 22 km;  

• At the existing Finglas 220 kV station a new 400 kV C-Type busbar, and one 

400/220 kV transformer. The new 400 kV station development must be capable 

of accommodating a future second 400/220 kV transformer and future additional 

400 kV circuits, and expansion of the station to an enhanced ring busbar. 

• At the existing Finglas 220 kV station new 220 kV transformer bay will be 

required to connect the new 400/220 kV transformer. 

• At the existing Woodland 400 kV station a new line bay will be required to 

connect the new circuit. 
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Figure 6 Illustrative map showing the study area where the new Finglas - Woodland 400 kV OHL 

option could be located 

 

6.2 Technical Performance 

6.2.1 Compliance with health and safety standards 

Please refer to Section 4.2.1 for a detailed description. The new Finglas – Woodland 

400 kV OHL option will be compliant with the relevant safety standards and is 

considered to have a low (Cream) risk of not complying with health and safety 

standards. 

 

6.2.2 Compliance with Security and Planning Standards  

The security standards of the transmission network are defined in the following: 

 

• The Transmission System Security and Planning Standards (TSSPS); and 

• The Operational Security Standards (OSS). 

 
These standards will ensure that the system is planned and operated in a manner which 

adheres to system security and integrity, and reliability of supply criteria. 

The new Finglas – Woodland 400 kV OHL option proposed will comply with the relevant 

system reliability and security standards referenced above. Although the option will meet 

the minimum technical requirements, certain aspects may differentiate the option’s 

technical performance compared to other options. A high-level summary of the technical 

aspects considered and investigated is presented below. 



   
 

Page 44 of 140 
 

The need analysis indicated that, without mitigation, single contingencies (the 

unexpected loss of a circuit or piece of equipment), of either of the existing 220 kV 

circuits between Woodland and Corduff or Clonee, would lead to power flows in excess 

of the capacity of the remaining circuit.  The analysis indicated that generation 

redispatch to increase conventional generation in North Dublin would be required to 

mitigate the overloads. This issue was shown to worsen as demand in Dublin increases.  

When the new Finglas – Woodland 400 kV OHL option is added to the system model, 

the analysis indicates an improvement in these issues by removing the expected 

overloads between Woodland and Corduff or Clonee.  

An assessment was undertaken into keeping the transmission network within standards 

following a loss of plant and equipment while another is out for planned maintenance. 

Maintenance is carried out annually during March to October. For planned outages, 

some re-dispatch of generation is allowed, but this should be kept to a minimum to 

ensure the most cost-effective generation is dispatched.   

The assessment determined the worst case to manage was planned maintenance on the 

new Finglas – Woodland 400 kV OHL or the new 400/220 kV transformer at Finglas. 

This requires generation redispatch within allowed limits to manage a subsequent 

unplanned loss of transmission equipment. Without redispatch the issues identified in the 

need assessment would be experienced, with the unplanned loss of the Corduff – 

Woodland 220 kV circuit leading to a loading of 146% on Clonee - Woodland. This is an 

improvement on the issues indicated in the needs assessment, which showed that 

during a maintenance and trip combination the Clonee – Woodland circuit could expect 

an overload of 172% depending on dispatch conditions.   

When all aspects are considered, the new Finglas – Woodland 400 kV OHL option is 

considered to have good compliance when assessed against the above standards and 

hence has been given a low impact (Cream) in the assessment.  

6.2.3  Reliability performance 

This criterion has been assessed using three inputs namely unplanned outages, planned 

outages and the time it takes to repair the circuit. The collective impact of these provides 

an indication of the annual availability of the asset. The reliability and outages of the 

station equipment associated with the circuit is assumed to be same for all options and is 

therefore not included in this analysis. 

The statistics for reliability are based on EirGrid’s and international failure statistics, the 

mean time to repair and the availability in days per 100 km per year for OHL and UGC. It 
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has been assumed that the new OHL circuit will be approximately 22 km in length for the 

purpose of this assessment. 

There are 439 km of existing 400 kV OHLs in Ireland. This length of 400 kV OHL is too 

small a sample for determining meaningful performance statistics.  

Meaningful statistics can, however, be obtained by considering the fault statistics of the 

combined quantity of 400 kV, 275 kV and 220 kV OHLs (approximately 2317 km) in the 

All-Island transmission system. 

Unplanned Outages:  

Almost all OHL faults are of short duration as a result of transient faults such as lightning 

strikes. If an auto-reclose function is provided for the protection of the line, it will restore 

the circuit shortly after the fault, generally in 0.5 – 3 seconds. Even if the line suffers 

physical damage, faults can be rapidly located and identified by visual inspection from 

the ground or air, and repairs effected in a matter of hours. Transmission system 

statistics indicate that 91.7 % of overhead line outages lasted less than one day18. 

Taking the fault statistics of the above combined network length of OHL for the period 

2004 to 2020, gives a projected fault rate of 0.54 unplanned outages/100km/year. 

Given typical repair times, this would equate to the circuit being out of service due to a 

permanent fault for 6 hours approx. per annum. The average failure rates during normal 

operation, average repair times and availabilities of the main elements of a typical 400kV 

OHL are set out in Table 7 and adjusted to reflect the length of the proposed option. 

Transient faults are not considered, as any interruptions to supply that they may cause 

would be of such short duration that their effect is considered to be negligible, while 

acknowledged it may be an inconvenience for electricity users. 

Planned outages: 

Planned outages are normally associated with routine maintenance. For a 400 kV OHL, 

much of the required routine maintenance can be completed without an outage of the 

circuit. The planned outage rates and the typical outage durations taken from our 

maintenance policies19 result in an annual planned outage rate of 0.65% for the 400 kV 

option, or circa 2.5 days per annum20.  

Combination of the planned and unplanned outages: 

 
18 EirGrid, Analysis of Disturbance and Faults 2020, System Performance, July 2021 
19 EirGrid, Routine Maintenance Activities Overhead Transmission Lines, April 2018 
20 EirGrid, Transmission Engineering Maintenance Statistics 
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Due to the length of the new OHL circuit (approximately 22km), the total unplanned 

outage time per year is circa 6 hours, which combined with the planned outage rate of 

2.5 days sums to a total of 3 days per annum (rounded to nearest half day). 

Parameter Average statistics for 

400 kV & 220 kV OHL 

combined 

Reliability (Unplanned outages/22km/year) 0.12 

Mean time to repair (days) Circa 2 days 

Unplanned Outages (combined) 

Unavailability due to disturbance (h/24km/year) 

0.26 days  

(c.6 hours) 

Planned Outages  2.5 days  

  

Total Annual Unavailability (days/22km/year) 3 days  

Table 7 Average failure statistics for a 22 km 400 kV OHL 

 

The availability rate for the new Finglas – Woodland 400 kV OHL option is high at 99.2% 

over any given year and this OHL option is deemed to have a low risk of introducing 

additional reliability issues in the system (Cream). 

6.2.4 Headroom 

The new 400 kV OHL option accommodates a similar amount of large-scale demand in 

the Dublin and Mid-East region compared to the other options.  

The assessment indicates that the new Finglas – Woodland 400 kV OHL option creates 

headroom (increases the amount of additional large-scale demand that could be 

accommodated) of approximately 275 - 325 MW compared to no reinforcement, 

depending on which scenario is analysed.   

The new Finglas – Woodland 400 kV OHL option performs well in the headroom criterion 

compared to the other options and is deemed to have a moderate (Dark Green) 

performance in terms of headroom. 
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6.2.5 Expansion or extendibility 

The new Finglas – Woodland 400 kV OHL option is based on Overhead Line (OHL) 

technology and has a thermal capacity21 equivalent to the existing 400 kV circuits. The 

option provides a platform for future demand or generation development within the east 

of the country.  

In the event that another connection along the circuit would be required, this could be 

achieved by constructing another substation which could be connected into this line. This 

is a very common way to expand the transmission network and is normally technically 

feasible and achievable, depending on the required connection size. As such, this option 

has the potential to provide a good base for any further expansion of the transmission 

network.  

However, the substation feasibility analysis for the proposed new 400 kV substation at 

Finglas has shown that future expansion of the 400 kV busbar within the boundary of the 

existing substation is not possible. Further land would have to be acquired to allow 

expansion, and there is evidence that expansion into the land immediately surrounding 

the existing substation is not possible.  

While the expandability and extendibility of the new circuit is good, it is countered by the 

distinct challenges to that of the required 400 kV substation. As such, this option has 

moderate to poor potential to provide a base for any further expansion of the 

transmission network (Blue). 

6.2.6  Repeatability 

Overhead Line (OHL) technology is already in use on the Irish transmission system with 

more than 4,500 km of circuit length. This criterion is assessed on a technical basis and 

there are few technical issues with OHL technology that would introduce additional 

system integration, operational, and maintenance complexity that would affect the 

repeatability of OHL circuits on the Irish transmission system.  There may of course be 

other challenges with OHL technology, but they are assessed under other criteria.  

Similarly, substations using both Air Insulated and Gas Insulated switchgear are already 

used extensively in the Irish transmission system and so will not introduce additional 

system integration, operational, and maintenance complexity that would affect the 

repeatability of the technology on the Irish transmission system.  

 
21 Thermal capacity of existing 400 kV OHL is a winter rating of 2963 A and summer rating of 2506A based on conductor 2 
x 600 mm2 ACSR CURLEW at 80°C,  
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This option is considered to have a low risk of not meeting the repeatability criteria 

(Cream). 

6.2.7  Technical operational risk 

The new Finglas – Woodland 400 kV OHL option is based on Overhead Line (OHL) 

technology and Air or Gas insulated substation switchgear. This technology is tried and 

tested internationally and in Ireland and it is considered to have a low operational risk. 

This option is therefore considered lowest on the difficult/ risk scale (Cream) in terms of 

operational risk.   

 

6.2.8  Conclusion of technical performance 

This option is considered to perform well when all of the technical sub-criteria are 

considered and hence has been given a moderate impact (Dark Green) in the 

assessment.  

 

Summary of technical performance  

of Finglas – Woodland 400 kV OHL option 

Health and Safety Standard 

compliance 
 

Security & Planning 

Standard compliance 
 

Reliability performance  

Headroom  

Expansion or Extendibility  

Repeatability  

Technical Operational risk  

  

Combined Technical 

Performance 
 

Table 8 Summary of technical performance of the new Finglas - Woodland 400 kV OHL option 
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6.3 Economic Assessment  

The economic performance of the options is represented using our colour scale with the 

individual performance of an option assessed relative to the performance of the other 

solution options.  

 

6.3.1  Input cost to the economic appraisal 

6.3.1.1 Pre-engineering cost 

The pre-engineering costs are estimated to be €10 million. In the economic appraisal, a 

contingency provision of 5% has been applied to this amount.  

The phasing of the pre-engineering costs is as follows: 

Phasing of Pre-Engineering Spend – New Finglas – Woodland 400 kV OHL 
option 

2022 2023 2024 2025 2026 2027 

17% 45% 15% 15% 8% 0% 

Table 9 Phasing of pre-engineering spend for New Finglas - Woodland 400 kV OHL 

 
 

6.3.1.2 Implementation cost  

The capital investment required to deliver the new Finglas – Woodland 400 kV OHL 

option is estimated to be €147 million. A provision for Transmission System Operator 

(TSO) related implementation cost and landowner payments, proximity allowance and 

local community fund has been included in this cost.  In the economic appraisal, a 

contingency provision of 10% has been applied to this amount. The estimated 

implementation cost is categorised into its general components and is summarised in 

Table 10. 
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Categorised implementation cost Option 1 – New Finglas – Woodland 400 kV 
OHL 

 Cost category  Implementation cost 

(€m) 

Overhead line  26.0 

Underground cable  N/A 

Stations 91.5 

Other (flexibility & proximity payments and other 
allowances) 

16.4 

SUB-TOTAL 133.8 

Contingency (10%) 13.4 

TOTAL 147.8 

Table 10 Categorised implementation cost for Finglas - Woodland 400 kV OHL option 

 

 
The phasing of the implementation costs is as follows: 

Phasing of implementation spend – New Finglas – Woodland 400 kV OHL option 

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 

10% 25% 20% 10% 10% 10% 5% 5% 5% 0% 0% 

Table 11 Phasing of implementation cost spend for New Finglas - Woodland 400 kV OHL 

 

6.3.1.3 Life-cycle cost 

This sub-criterion consists of three separate inputs incurred over the useful life of the 

option, namely operation and maintenance cost, electrical losses and replacement cost. 

The equipment associated with the new Finglas – Woodland 400 kV OHL option is 

expected to be maintained in accordance with the well-established existing practices. 

The operation and maintenance cost varies over the assets’ lifetime and as such three 

periods of approximate costs are assumed. Table 12 displays rounded figures to the 

nearest thousand. No replacement cost is assumed as the equipment has a life 

expectancy of 50 years which is line with the period for the economic assessment. 
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Life-cycle cost for New Finglas – Woodland 400 kV 

OHL 

Annual Operation and 

maintenance cost (€k) 

0-20 year period  €230k 

21-40 year period €337k 

41-50 year period €161k 

Annual Electrical losses 

cost (€M) 
€2.8M 

Replacement cost  N/A 

Table 12 Life-cycle cost for the Finglas - Woodland 400 kV OHL option 

 

6.3.1.4 Cost to Single Electricity Market  

As described in Section 4.2.2, Economic performance criteria, the cost to the Single 

Electricity Market represents the cost for the periods when the reinforcement is 

unavailable. The unavailability is based on the reliability performance of the option. This 

is a cost to the single electricity market and is calculated as a combination of the benefit 

in production cost saving (project benefit) and reliability performance of the option.  

The reliability performance of the option is taken from Section 4.2.1 Technical 

Performance Criteria. The production cost savings assessment used the TES 2019 

scenarios and as such a range of annual production cost savings are used in the 

assessments as the different scenarios have different demand and generation patterns. 

Table 13 show the input for this criterion. 

Cost to Single Electricity Market for  

Finglas – Woodland 400 kV OHL option 

Annual Production cost saving 

(Benefit) (€m/annum) 
Range €4.4m to €22.8m 

Annual unavailability of option 

during which benefits cannot be 

attributed  

Unavailable for 3 days, 

available 99.18% 

  

Annual Cost (saving) to SEM Range €4.4m to €22.6m 

Table 13 Cost to single electricity market of the new Finglas – Woodland 400 kV OHL option 
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6.3.2 Economic performance for the new Finglas – Woodland 400 kV OHL option. 

When all of the above costs and savings are considered, the economic result of the new 

Finglas – Woodland 400 kV OHL option indicates a good result compared to the other 

options and hence is considered to have a moderate to low (Green) impact on the 

economic result. To be able to differentiate between competing options in a measured 

way and to check the options’ performance in different credible future energy scenarios, 

a robustness and sensitivity test was carried out.   The objective is to identify the option 

that is impacted the least in its economic result for a range of credible future energy 

scenarios. This robustness test indicates a stable performance compared to the other 

options independent from which future energy scenario is used in the assessment. 

After considering both the economic result and the robustness test, the new Finglas -

Woodland 400 kV OHL is considered to provide a good economic performance in 

comparison with the other options and hence has been given a moderate to low impact 

(Green) in the assessment.   

 

Summary of economic performance  

of the new Finglas – Woodland 400 kV 

OHL option 

Economic result  

Robustness  

  

Combined Economic  

Performance 
 

Table 14 Summary of economic performance for new Finglas - Woodland 400 kV OHL option 

 

6.4 Deliverability 

6.4.1 Implementation timelines 

The expected timeline for implementation of the 400 kV overhead line option from 

Woodland to Finglas is a period of 20 years in total. This time frame can be divided into 

two phases.  

The first phase is based on 5.25 years for the outline design, environmental assessment 

and the planning process, and would be subject to the outcome of the consenting 

process.  
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The second phase is 14.75 years and includes detailed design, procurement of materials 

and construction works. This assumption includes time for the design to be confirmed, all 

landowner consents to be obtained by EirGrid including the use of compulsory 

acquisition powers if necessary, and materials procurement in the first 5.75 years of this 

period.  

This includes a period of one (1) year to allow for a modification of the approved 

planning permission, which in EirGrid’s experience of grid development is a normal 

process, as the permitted development is subject to detailed design and the 

accommodation where possible of landowner preferences for tower siting. The time to 

construct the OHL (five (5) years) includes construction access, foundation works, tower 

erection and stringing which would include sections that require transmission outages. 

The design works, material procurement and construction period for the works required 

in the existing substations has been incorporated into the above timeline for the OHL 

works. The timeline for new 400 kV bay at Woodland 400 kV station is estimated at 1.5 

years. At Finglas substation there are several impediments to the implementation 

timelines. A new 400 kV GIS substation is to be built on the already constrained site. The 

site for the 400 kV GIS is currently occupied by the old 110 kV AIS infrastructure. There 

are still transfer of existing circuits required before this older equipment can be 

decommissioned, and the site cleared. 

In addition, the only remaining spare bay is a line bay which would need to be converted 

to a transformer bay and the outages to complete this are rarely granted. Timelines for 

the procurement of the required transformer is approximately 2 years.  

There are yet unknown cable diversions at lower voltages which would have to be 

completed before the substation and circuit could be energised. Taking all of these 

impediments into consideration equates to approximately 1 year to design and 4 years to 

construction timeline.  

The implementation timeline for the 400 kV OHL option is the longest compared to the 

other options. The impact of the implementation timelines is assessed to be high (Dark 

Blue) for the 400 kV OHL option. 

6.4.2 Project plan flexibility 

Route corridors for the OHL would be developed in Step 4 of our grid development 

process and would factor in constraints in the study area. Within the corridors, there 

would be a reasonable level of flexibility to identify the OHL routes. Once the route 

options have considered all the constraints, an emerging preferred OHL route would be 

the basis for the planning submission. The preferred route would be designed within the 
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identified corridor and the design would consider the access routes for construction, 

stringing locations and tree cutting requirements. The design would be completed to a 

level that we would consider the foundation requirements and would identify all the 

requirements for the line construction. There would be very little flexibility on the route 

once the planning consent is in place. Some of the tower locations may have the 

potential for minor modifications, which could require a modification to the planning 

consent. Access routes to the tower locations would also form part of the planning 

consent and changes to these would also require modification to the planning consent. 

The 400 kV OHL option is assessed to have a moderate (Dark Blue) impact on the 

project plan flexibility compared to the other options. 

6.4.3  Risk to untried technology 

OHL technology is tried and tested in Ireland and internationally. This technology is 

considered international best practice and is a proven technical solution for transmission 

of high-voltage electricity. It is the technology around which the transmission network in 

Ireland has been developed to date. Nevertheless, it has been some time since new 400 

kV infrastructure was built in Ireland in the 1980’s and therefore it is not without some 

technological risk. Overall, this option is considered to have a moderate (Dark Green) 

risk in relation to this sub-criterion when compared to the other options. 

6.4.4 Dependence on other projects (outages) 

This option has a number of elements which would require planned outages.  

The required work in both Woodland and Finglas substations would need proximity and 

commissioning outages. In Woodland, the work is in relation to the construction of the 

400kV bay, which is included in CP1194 Woodland 400 kV redevelopment project.  

In Finglas, the work involves the redevelopment of an existing 220kV bay as there is no 

room for extension to the busbar in Finglas substation. There would also be the 

construction of a new 400kV GIS substation which is dependent on CP0646 Finglas 110 

kV decommissioning works of the old AIS switch gear. On-going projects in both these 

substations may cause conflicting outages depending on the projects’ individual 

programmes. This would have to be taken into consideration and could have impacts on 

granting necessary outages. There are efforts ongoing to masterplan stations elements, 

but this has not been developed for Finglas. The impact on the dependence on other 

projects for the 400 kV overhead line option is considered to be at a high (Dark Blue) 

level. 



   
 

Page 55 of 140 
 

6.4.5 Supply chain constraints, permits, wayleaves  

For the purposes of this analysis, it is assumed that 400 kV structures, apparatus and 

equipment would be equivalent, if not similar in terms of nature and extent of materials, 

to that being planned and procured for the North South Interconnector (NSIC) 

development.  

In terms of significant supply chain constraints envisaged, EirGrid is aware that there is a 

two-year lead time to procure a 400 kV/220kV transformer. Similarly, permitting is also 

likely to be very challenging, with the provision of new 400 kV OHL infrastructure in what 

can be described as a peri-urban commuter belt of the Greater Dublin Area, irrespective 

of final design and location. The Woodland substation is also the terminus of the existing 

Moneypoint – Woodland 400 kV OHL circuit, and the permitted North-South 

Interconnector (NSIC) 400 kV OHL. Based on established precedent, the infrastructure 

development comprising the provision of a new 400 kV OHL circuit is likely to be the 

subject of an application directly to An Bord Pleanála (ABP) as Strategic Infrastructure 

Development (SID). Given the nature of the proposed development as comprising a new 

400 kV OHL circuit, the planning application would be subject to Environmental Impact 

Assessment (EIA). These factors make it almost inevitable that ABP would hold a full 

Oral Hearing in respect of a new 400 kV OHL development. A new 400 kV OHL circuit 

would need to be located on a new alignment. This would result in potentially significant 

environmental and social impacts on receiving environments and communities, including 

biodiversity, land use activities, and visual impacts. Social impacts may include 

community concerns regarding the provision of new large-scale OHL within an area. 

Significant engagement with landowners and communities would be required in the 

delivery of the new circuit, for such purposes as surveying, siting and construction. 

These parties may be new to accommodating electricity infrastructure on their 

landholdings and within their communities. New wayleaves would be required to facilitate 

construction of the new circuit. Based on recent precedent in terms of the provision of 

new 400 kV transmission infrastructure, there is the potential for significant landowner, 

community and public concerns with this option, with the likely consequence of project 

delays or difficulties in gaining access to land. Having regard to all the above aspects, 

the 400 kV OHL option is deemed to have a high (Dark Blue) impact and risk in terms of 

Supply Chain Constraints, Permits and Wayleaves. 

 

6.4.6 Conclusion of deliverability performance 

There are five sub criteria considered when the overall deliverability performance is 

assessed. For Option 1, an OHL to Finglas, most of these aspects indicate a high 
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significance. This means that overall, this option is considered significantly challenging to 

deliver, with some risks and unknown technical issues that will have to be solved during 

the subsequent stages of project development.  

The implementation timeline for any network reinforcement is important to be able to 

ensure that the transmission network will be in compliance with security standards and 

that all consumers have a secure electricity supply. The time it takes to develop, and 

construct reinforcements is also important in terms of accommodating new generation 

and demand that would like to connect to the system.  

This option has the longest implementation timeline compared to the other options and 

this, in combination with the perceived risk of delays due to societal acceptance, means 

this option does not perform well from a deliverability point of view and this has been 

taken into account in the overall assessment of this option.  

When all of these deliverability aspects are considered, this option is deemed to have 

high (Dark Blue) impact from a deliverability point of view.  

 

Topic Option 1 (New Finglas to 

Woodland OHL) 

Implementation timelines  

Project plan flexibility  

Risk of untried technology  

Dependence on other projects  

Supply chain constraints, permits, 

wayleaves etc. 
 

  

Combined Deliverability 

Performance 
 

Table 15 Summary of deliverability performance for the new Finglas - Woodland 400 kV OHL 

option 

6.5 Environmental Assessment 

6.5.1 Biodiversity 

There is a moderate to high risk of significant impacts on biodiversity as a result of this 

option. There is potential for impacts on protected sites as al of the water bodies in the 



   
 

Page 57 of 140 
 

study area are hydrologically connected to European designated sits on the coast; there 

will be a permanent loss of habitat within the footprint of the pylons and as a result of a 

loss of some mature trees and there is a collision risk to birds migrating across the study 

area. Although literature suggests that bird collisions with power lines are generally 

considered to be rare events, there is still potential for collision risk to bird species from 

the new OHL in addition to disturbance leading to displacement. 

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a 

moderate (Blue) impact and risk in terms of Biodiversity. 

6.5.2 Soils and Water 

There is a low risk of significant impacts on soils and water as a result of this option. The 

impacts would be only likely to occur during construction. These impacts would be fairly 

limited as Option 1 would aim to avoid designated water bodies and excavations would 

be limited to new pylon foundations. Short access tracks from local roads would be used, 

where possible, and would require minimal soil strip in site preparation.  

Having regard to the above, the 400 kV OHL option is deemed to have a low (Cream) 

impact and risk in terms of Soils and Waters. 

6.5.3 Material Assets - Planning Policy and Land Use 

There is a moderate risk of conflict with planning policy and significant impacts on land 

use as a result of this option. There are some potential interactions with plan zonings 

within the Finglas Study Area; plan policies are broadly in support of electricity 

conveyance improvement and reinforcement development within the Finglas Study Area, 

however, it is possible that Option 1 would not fully accord with county planning policies, 

as new structures are proposed and there is a preference for new transmission 

connections to be underground. Perceived and actual impacts on land values may 

present significant constraints both in rural and urban areas. With careful routeing of 

OHL in consultation with communities and landowners, the risk of impacts would be 

reduced.  

There is little scope for installing OHL in public roads however as there is for UGC so 

almost all of the land use would be 3rd party lands. New OHL corridors would require 

limited and temporary land take for construction, with short access tracks from local 

roads being used, wherever possible. Permanent land take would be limited to the 

footprint of the OHL pylons. There would however be a small number of significant 

impacts on particular parcels of land during the operational phase due to potential land 

use restrictions. 
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Having regard to all the above aspects, the 400 kV OHL option is deemed to have a 

moderate (Dark Green) impact and risk in terms of Planning Policy and Land Use. 

6.5.4 Landscape and Visual 

There is a Moderate to High risk of significant impacts on landscape and views as a 

result of this option. The potential for significant visual impacts in particular is identified 

and these would be permanent. However, with sensitive landscapes, viewpoints and 

main settlements largely avoided, this impact would be reduced somewhat to a 

moderate to high (Blue) risk. 

6.5.5 Cultural Heritage 

There is a Moderate risk of significant impacts on cultural heritage as a result of this 

option. There would be a combined impact of the potential to encounter unknown 

archaeological assets during construction and the potential to impact the setting of built 

heritage assets during operation. Of these two potential impacts, however, the more 

significant impacts would be likely to arise on the setting of heritage features during 

operation. 

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a 

moderate (Dark Green) impact and risk in terms of Cultural Heritage. 

6.5.6 Noise and Vibration 

There is a low to moderate risk of significant impacts from noise and vibration as a result 

of this option. The construction of a new OHL and associated pylons would be likely to 

generate noise and vibration, most notably from works for pylon foundations. This noise 

impact would be temporary. There may also be some low levels of noise associated with 

the OHLs during operation. There is likely to be a greater impact in the area of Woodland 

substation due to its rural nature.  

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a low 

to moderate (Green) impact and risk in terms of Noise and Vibration. 

6.5.7 Climate Change 

There is a Moderate risk of significant impacts to and from climate change as a result of 

this option. The OHL would be vulnerable to predicted future climate impacts associated 

with storms and winds and increased rainfall. Damage done could be difficult to repair as 

a result of increased flooding. This is a long-term risk and one that is predicted to 

increase over time. This would impact security of supply. The volume of material 
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required to construct an OHL between Woodland and Finglas is significant and carries 

with it associated embodied energy. 

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a 

moderate (Dark Green) impact and risk in terms of the effect of climate change on the 

asset. 

6.5.8 Summary of Environmental assessment of the Finglas – Woodland 400 kV OHL 

option 

The greatest risks of significant impacts as a result of this option are associated with 

biodiversity and landscape and views, which have a moderate to high risk rating. This is 

as a result of OHLs posing a collision risk to migratory birds, a loss of mature trees and 

significant impacts on views. This option also has the potential to conflict with local 

planning policies, impact on the setting of cultural assets and is less resilient to climate 

change than an underground option would be.  As a result, this option has a moderate 

risk of significant impacts to the environment overall (Dark Green).  

 

Topic Option 1 (New Finglas to 

Woodland 400 kV OHL) 

Biodiversity  

Soil and Water  

Planning Policy and Land Use  

Landscape and Visual  

Cultural Heritage  

Noise and Vibration  

Climate Change  

 

Combined Environmental 

Performance  

 

Table 16 Summary of environmental performance for the new Finglas - Woodland 400 kV OHL 

option 
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6.6 Socio-economic Assessment 

6.6.1 Traffic and Transport 

There is a low to moderate risk of significant impacts on Traffic and Transport as a result 

of this option. The greatest impacts to Traffic and Transport would be during construction 

as a result of construction traffic using local and regional roads as haul routes and 

accessing points to construction compounds or other construction installations. Such an 

occurrence could lead to driver and pedestrian delay; increased fear and intimidation for 

pedestrians, especially where there are no footpaths along the roads being used; and 

potentially severance of communities, community facilities and businesses if any roads 

need to close. Whilst impacts are temporary and comprise of construction traffic only, 

with no lengthy road closures anticipated, construction over a period of two years in an 

area as densely populated and congested as the study area would have a potentially 

significant impact on local traffic.  

Having regard to the above aspects, the 400 kV OHL option is deemed to have a low to 

moderate (Green) impact and risk in terms of the effect of Traffic and Transport. 

6.6.2 Amenity  

Amenity considers combined impacts: during construction, there is the potential for 

impacts on amenity as a result of a combination of impacts on Traffic and Transport, 

Views and from Noise and Vibration; during operation amenity impacts could occur as a 

result of combined impacts on views and from noise. There is a moderate to high risk of 

significant impacts on amenity as s a result of this option. When considering the relative 

impacts identified for each of these topics in the assessment and then combining them, 

consideration is also given to the temporary or permanent nature of the impacts: 

Landscape and views are at a moderate to high risk of significant impacts and this is a 

permanent impact; traffic impacts would be temporary only, albeit over a long period of 

time; noise impacts would occur in both construction and operation but are not 

considered to be significant. As a result, and taking a precautionary approach, the 

combined assessment considers that there is a moderate to high risk of impacts on 

amenity. 

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a 

moderate to high (Blue) impact and risk in terms of Amenity. 

6.6.3 Health 

There is a low to moderate risk of significant impacts on health as a result of this option. 

Potential impacts relate to stress and anxiety associated with Traffic impacts, amenity 

impacts and ‘nuisance’ emissions such as noise. No significant impacts are anticipated 
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from noise there is a moderate to high risk of amenity impacts which could lead to stress 

and anxiety, Concerns relating to EMFs relating to electrical transmission lines can also 

lead to increased stress and health issues. EirGrid’s design standards require all OHLs 

to operate to existing public exposure guidelines from ICNIRP and as such there should 

be no direct impact from EMFs; despite this EMFs are likely to remain a concern for local 

communities. This has been demonstrated in a number of public consultations. As a 

result, there remains a low to moderate (Green) risk to health as a result of this option.  

6.6.4 Local Economy 

There is a low risk of significant impacts on the economy as a result of this option. 

Impacts considered under this topic are confined to the direct impacts the option might 

have during construction or operation. The aims of the Proposed Project, to facilitate 

economic growth in Ireland are not considered in the options appraisal as these aims 

and the resultant security of supply are common to all of the options. In terms of 

employment, during construction the workforce would be relatively small in the context of 

the local and regional economy; it is likely to require specialist labour which may not be 

available locally. In operation there would be limited scope for employment opportunities. 

In terms of expenditure, there would be positive impacts on the local and regional 

economy, but this would be relatively low in magnitude. Again, specialist equipment is 

likely to be required from outside of the study area.   

Having regard to above, the 400 kV OHL option is deemed to have a low (Cream) 

impact and risk in terms of the local economy. 

6.6.5 Utilities 

There is a low risk of significant impacts to third party utilities as a result of this option. 

Above ground utilities include telephone network cables and OHLs. Connected to 

Woodland 400kV substation, there is the existing Moneypoint to Woodland 400kV OHL 

travelling east to west; and two 220kV OHLs, one travelling south and connecting into 

the Clonee to Maynooth 220kV OHL and one travelling east and then south to Corduff. 

There is also a 100kV OHL crossing to the south of Woodland substation in a north west 

to south east direction. At Finglas 220kV substation, there are numerous 220kV and 

100kV OHL and UGC connections, in particular connecting Finglas to Corduff and 

Poolbeg in Dublin. There are likely to be a number of underground utilities in the regional 

road network between Woodland and Finglas, including other electricity cables; 

telephone and broadband cables; sewers; and private water supplies. There are unlikely 

to be significant issues with any existing utilities in the construction or operation of 

Option 1, with the exception of other OHL, some of which may need to be over-sailed or 
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undergrounded. Third party utility surveys will be undertaken prior to excavation for pylon 

foundations, thereby removing the risk of impacting underground cables, water supply 

pipes, private water sources or wastewater treatment systems. 

Having regard to all the above aspects, the 400 kV OHL option is deemed to have a low 

(Cream) impact and risk in terms of Utilities. 

 

6.6.6 Summary of Socio-economic assessment of the Finglas – Woodland 400 kV OHL 

option 

 

The greatest risks from a socio-economic perspective from this option are to amenity. 

Risks to the economy and utilities are low; Traffic and Transport and health risks are 

considered to be low to moderate. The risk to amenity is as a result of the significant 

impacts an OHL would have on landscape and views. As a result, this option as a 

moderate risk of significant impacts from a socio-economic perspective (Green).  

 

Topic Option 1 (New Finglas to 
Woodland 400 kV OHL) 

Traffic & Transport  

Amenity   

Health  

Economy  

Utilities  

  

Combined Socio-Economic 

Performance 

 

Table 17 Summary of Socio-Economic performance for the new Finglas - Woodland 400 kV OHL 

option 

6.7 Summary of the assessment for the Finglas – Woodland 400 kV 
OHL option 

This option would involve constructing a new 400 kV OHL between Woodland 400 kV 

and Finglas 220 kV substations. This option is the best performing option in the 

economic criteria compared to the other options. The environmental criterion is 

considered to be of moderate impact when compared to the other options.   
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Based on other projects of a similar nature, some aspects under the deliverability and 

the socio-economic criteria are anticipated to be very challenging and would bring high 

risks to the completion of the project.   

Having considered all of the five criteria, the outcome of the multi-criteria assessment 

indicates that the new Woodland – Finglas 400 kV OHL option (Option 1) does not 

perform very well, and it has been given a high impact (Dark Blue) on its overall 

performance.  

Topic Option 1 (New Finglas to 
Woodland 400 kV OHL) 

Technical Performance 
 

Economic Performance 
 

Deliverability 
 

Environmental 
 

Socio-economic 
 

 
 

Combined Performance  
 

Table 18 Overall assessment outcome for the new Finglas - Woodland 400 kV OHL option 
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7 New Finglas to Woodland 400 kV 

Underground Cable (UGC)  
This section describes the assessment of the new Finglas – Woodland 400 kV UGC 

option against the five criteria, and their sub-criteria as described in Section 4.2. Each 

criterion is described in separate sections and a summary of the overall performance of 

the option is provided in Section 7.7. 

The assessments for the environmental and socio-economic criteria have been carried 

out by Jacobs, and a summary of its findings are presented in this report. Jacobs’ 

detailed reports of these assessments can be found on our website and the links can be 

found in Section 2.1.  

Due to the nature of UGC, additional investigations were carried out to better inform the 

assessment from a feasibility and technical point of view. There are certain aspects that 

we need to understand before an UGC option can be deemed feasible. For instance, the 

power carrying capacity (rating) of the cable is dependent on how it is laid in the ground.  

These investigations included a high-level feasibility study to determine if indicative 

feasible routes (which achieve adequate capacity ratings) can be found in the road 

network in the study area and what type of obstacles the cables may have to cross.  

Jacobs carried out this assessment and its detailed report (321084J-REP-002 Rev A03 – 

Cable Feasibility Report).  

Also, other technical behaviours of UGCs had to be examined to avoid the cables 

causing damage to other electrical equipment once installed. These investigations 

included cable integration studies and indicative reactive compensation requirements, 

harmonic filter requirements, and temporary overvoltage assessments (TOV).  

PSC carried out these assessments and its detailed report (Capital Project 1021 East 

Meath to North Dublin Grid Upgrade Cable Studies, EIR-014270, Rev 3, 7th June 2022) 

can be found on our website.  

Further investigations will have to be carried out in relation to these issues if any of the 

underground cable options are brought forward to Step 4 to reflect the actual route and 

parameters of the cable option.   
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7.1  Description of option 

This option involves a transmission network reinforcement centred on strengthening the 

network between the existing Finglas 220 kV substation in County Dublin and Woodland 

400 kV substation in County Meath. This consists of: 

• Construction of a new 400 kV underground cable linking a new 400 kV busbar at 

the existing Finglas 220 kV station to Woodland 400 kV station. For the purpose 

of this investigation, we have assumed the length of the cable to be 

approximately 30 km;  

• At the existing Finglas 220 kV station a new 400 kV C-Type busbar, and one 

400/220 kV transformer. The new 400 kV station development must be capable 

of accommodating a future second 400/220 kV transformer and future additional 

400 kV circuits, and expansion of the station to an enhanced ring busbar. 

• At the existing Finglas 220 kV station new 220 kV transformer bay will be 

required to connect the new 400/220 kV transformer. 

• At the existing Woodland 400 kV station a new line bay will be required to 

connect the new circuit. 

• Reactor of c.100 MVAr at each station end of the new cable circuit will be 

required. The size of the reactor compensation will be verified in further cable 

integration studies when circuit route and cable type are selected in later steps of 

the Six Step process. 

7.2 Technical Performance 

7.2.1 Compliance with health and safety standards 

Please refer to Section 4.2.1 for a detailed description. The new Finglas – Woodland 

400 kV UGC option will be compliant with the relevant safety standards and is 

considered to have a low (Cream) risk of not complying with health and safety 

standards. 

7.2.2 Compliance with Security and Planning Standards  

The security standards of the transmission network are defined in the following: 

 

• The Transmission System Security and Planning Standards (TSSPS); and 

• The Operational Security Standards (OSS). 

 
These standards will ensure that the system is planned and operated in a manner which 

adheres to system security and integrity, and reliability of supply criteria. 
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The new Finglas – Woodland 400 kV UGC option proposed will comply with the relevant 

system reliability and security standards referenced above. Although the option will meet 

the minimum technical requirements, certain aspects may differentiate the option’s 

technical performance compared to other options. A high-level summary of the technical 

aspects considered and investigated is presented below. 

The need analysis indicated that, without mitigation, single contingencies (the 

unexpected loss of a circuit or piece of equipment), of either of the existing 220 kV 

circuits between Woodland and Corduff or Clonee , would lead to power flows in excess 

of the capacity of the remaining circuit.  The analysis indicated that generation 

redispatch to increase conventional generation in North Dublin would be required to 

mitigate the overloads. This issue was shown to worsen as demand in Dublin increases.  

When the new Finglas – Woodland 400 kV UGC option is added to the system model, 

the analysis indicates an improvement in these issues by removing the expected 

overloads between Woodland and Corduff or Clonee.  

An assessment was undertaken into keeping the transmission network within standards 

following a loss of plant and equipment while another is out for planned maintenance. 

Maintenance is carried out annually during March to October. For planned outages, 

some re-dispatch of generation is allowed, but this should be kept to a minimum to 

ensure the most cost-effective generation is dispatched.   

The assessment determined the worst case to manage was planned maintenance on the 

new Finglas – Woodland 400 kV UGC. This requires generation redispatch within 

allowed limits to manage a subsequent unplanned loss of transmission equipment. 

Without redispatch the issues identified in the need assessment would be experienced, 

with the unplanned loss of the Corduff – Woodland 220 kV circuit leading to a loading of 

143% on Clonee - Woodland. This is an improvement on the issues indicated in the 

needs assessment, which showed that during a maintenance and trip combination the 

Clonee – Woodland circuit could expect an overload of 172% depending on dispatch 

conditions.   

When all aspects are considered, the new Finglas – Woodland 400 kV UGC option is 

considered to have good compliance when assessed against the above standards and 

hence has been given a low impact (Cream) in the assessment.  

7.2.3  Reliability performance 

This criterion has been assessed using three inputs namely unplanned outages, planned 

outages and the time it takes to repair the circuit. The collective impact of these provides 

an indication of the annual availability of the asset. The reliability and outages of the 
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station equipment associated with the circuit is assumed to be same for all options and is 

therefore not included in this analysis. 

The statistics for reliability are based on EirGrid’s and international failure statistics, the 

mean time to repair and the availability in days per 100 km per year for UGC. It has been 

assumed that the new Finglas – Woodland 400 kV UGC circuit will be approximately 30 

km in length for the purpose of this assessment. 

Unplanned Outages:  

As mentioned in Section 6.2.3, almost all faults on OHLs are of short duration as a result 

of transient faults. If an auto-reclose function is provided for the protection of the OHL, it 

will restore the circuit shortly after the fault. Auto-reclose is not available for faults on 

UGC and as such faults are considered to be long-lasting and will not be re-energised 

until an investigation has been undertaken. Consequently, when a cable fault occurs, 

finding a fault location and resolving it can result in prolonged circuit outages. As such, 

cable circuits have a lower availability than OHLs because of the prolonged outage times 

in the event of a fault.  

There is only 1 km of existing 400 kV UGC in Ireland. This length of 400 kV UGC is too 

small a sample for determining meaningful performance statistics.  

Meaningful statistics can, however, be obtained by considering the fault statistics of the 

combined quantity (approximately 144 km) of 400 kV and 220 kV UGC under our control 

along with international failure statistics for cables22. Taking the fault statistics of this 

existing 144 km of UGC for the period 2004 to 2020, and the international failure for 

XLPE land cables from 220 kV to 400 kV, gives a projected fault rate of 0.27 Unplanned 

outages/100km/year.  

Parameter Average statistics for 400 

kV & 220 kV UGC 

combined 

Reliability (Unplanned outages/100km/year) 0.27 

Mean time to repair (days) 25 – 45 Days23 

Unavailability due to disturbance (days/100km/year) 7 – 12 days  

Table 19 Average failure statistics for a 100km 400 kV UGC 

 

 
22 Cigre, TB379 Update of service experience of HV underground and submarine cable systems, 2020 
23 Dependant on installation method and number of joint bays 
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Table 20 shows the statistics for reliability, the mean time to repair faults, and the 

unavailability for 220 kV and 400kV cables (based on international failure statistics for 

cables22). These statistics, given that they apply to XLPE24 cables, are taken to be 

applicable for this option. 

Planned outages: 

Planned outages are normally associated with routine maintenance. The typical routine 

maintenance outage duration for 400 kV cables taken from our maintenance policies is 

2-3 days per annum (dependent on the number of joint bays and cable sections). Each 

year an operational test is performed, and periodically an ordinary service. These 

maintenance outages equate to a total unavailability of 0.84%, or c.2.5 days per annum. 

Combination of the planned and unplanned outages: 

The combination of the planned and unplanned outages the Finglas – Woodland 400 kV 

UGC option and the total annual unavailability are set out in the table below and 

adjusted to reflect the length of the proposed option (30 km). 

Topic 
Finglas – Woodland 400 kV UGC 

(30 km) 

Reliability (Unplanned 

outages/circuit length(km)/year) 
0.082 

Mean time to repair (days) 25 – 45 days 

Unplanned outages (Combined) 

Unavailability due to disturbances 

(days/circuit length(km)/year) 

2– 3.7 days/annum 

Planned Outages  2.5 days  

  

Total Annual Unavailability 4.5 – 6.2 days/annum 

Difficulty/risk scale   

Table 20 Average failure statistics for a 30 km 400 kV UGC 

 

The average failure rate and time to repair for the new Finglas – Woodland 400 kV UGC 

option is deemed to be high when compared to the OHL alternative. The availability of 

this option as a result of outages is in the range of 98.3-98.8% at best and unavailability 

could potentially be greater than a month per annum. Based on this assessment, the 

 
24 XLPE cable means cross linked polyethylene 
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reliability criterion for the new Finglas – Woodland 400 kV UGC is considered to be at a 

moderate performance (Dark Green). 

7.2.4 Headroom 

The new Finglas – Woodland 400 kV UGC option accommodates a similar amount of 

large-scale demand in the Dublin and Mid-East region compared to the other options. 

Underground cable options were noted to provide marginally better headroom due to 

their lower overall electrical impedance, and circuit options that terminate at Finglas were 

shown to perform marginally better than those terminating at Belcamp due to Finglas 

substation being connected to all the existing 220 kV circuit between Woodland and 

North Dublin.  

The assessment indicates that the new Finglas – Woodland 400 kV UGC option creates 

headroom (increases the amount of additional large-scale demand that could be 

accommodated) of approximately 300 - 350 MW compared to no reinforcement, 

depending on which scenario is analysed.   

The new Finglas – Woodland 400 kV UGC option performs well in the headroom criteria 

compared to the other options and is deemed to have a moderate to good (Green) 

performance in terms of headroom. 

7.2.5 Expansion or extendibility 

The new Finglas – Woodland 400 kV UGC will provide a future new circuit and as such 

there are opportunities for further expansion of the transmission network using this circuit 

as a platform in the future.  In the event that another connection along the cable route is 

required, these cable options may make the opportunity for expansion and extendibility 

more challenging and difficult compared to if an OHL technology was used. 

There are a number of aspects which make this more challenging. The cable circuit is 

relatively long and requires bespoke reactors at each end of the of the cable to limit the 

impact during energisation of the cables and also during normal operation as the 

reactors will make sure that the voltage does not deviate outside planning standards.  

If the length of the cable is changed then these reactors would have to be resized and 

new reactors purchased. In the event that the cable is associated with harmonic filters, 

then additional studies would have to be undertaken to ensure that the filters are 

properly tuned for any new cable length and size. This could mean that some purchased 

equipment would become redundant in the future if the cable option chosen is altered. 

There may also be limitations on route options for diversions or connections to the new 
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circuit in the road network (cables are preferably accommodated in roads to have easier 

access to the asset for maintenance and repair).    

The new Finglas – Woodland 400 kV UGC option has a target thermal capacity25 

equivalent to the existing 400 kV circuits. Assessments of cable types available to 

maximise the capacity of the new circuit are under way at the time of this report. The 

result of these assessments will be an input to analysis in later steps of the Six Step 

process. The route selected will also be analysed for thermal pinch points, such as 

crossing roads or waterways or other cable circuits, that limit the capacity of the new 

circuit allowing mitigations to be developed where possible. 

After considering all aspects in this criterion, all cable options provide a worse base for 

any further expansion of the transmission network compared to OHL technology.  

In addition, the substation feasibility analysis for the proposed new 400 kV substation at 

Finglas has shown that future expansion of the 400 kV busbar within the boundary of the 

existing substation is not possible. Further land would have to be acquired to allow 

expansion, and there is evidence that expansion into the land immediately surrounding 

the existing substation is not possible. 

The implications of the opportunity for expansion and extendibility is more challenging 

and difficult compared to OHL technology and new Finglas – Woodland 400 kV UGC 

option will have a high (Dark Blue) impact in terms of difficulty to accommodate potential 

for future expansion.    

7.2.6  Repeatability 

Underground Cable (UGC) technology for 220 kV and 400 kV voltages is already in use 

in the Irish transmission system, but on a smaller scale compared to OHL. Every time an 

UGC option is proposed as a solution, each cable option will have to be studied on its 

own merits. Bespoke network design would have to be considered for each option that 

would take account of necessary harmonic distortion introduced by any cable or if 

voltage limiting equipment is required to accommodate the cable options into the 

transmission network.  

Substations using both Air Insulated and Gas Insulated switchgear are already used 

extensively in the Irish transmission system and so will not introduce additional system 

integration, operational, and maintenance complexity that would affect the repeatability 

of the technology on the Irish transmission system.   

 
25 Thermal capacity of existing 400 kV OHL is a winter rating of 2963 A and summer rating of 2506A based on conductor  2 
x 600 mm2 ACSR CURLEW at 80°C,  
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In terms of repeatability, it is recognised that there may be limitations in the network in 

regards to accommodating cables. The impacts of the above points are usually greater 

the higher the operating voltage of the cable used.  As such, it is considered that the new 

Finglas – Woodland 400 kV UGC option has high to moderate risk of not meeting the 

repeatability criteria (Blue). 

7.2.7  Technical operational risk 

Underground cable and Air or Gas insulated substation switchgear are technologies that 

are tried and tested internationally and in Ireland. However, the nature of cable 

technology means that when cables are used over long lengths, they require a bespoke 

design to be able to be accommodated into the network while remaining within the 

technical network design standards.  

The voltage level and the considerable length will influence the technical operational risk 

in regards to cable options. Special energising and switching procedures will be required 

to manage any of the UGC options in an operational environment.  

These aspects and additional equipment required to accommodate the underground 

cable will increase the technical operational risk. The new Finglas – Woodland 400 kV 

UGC option is considered to have a high to moderate (Blue) impact in relation to 

technical operational risk.   

 

7.2.8  Conclusion of technical performance 

This option is considered to perform poorly when all of the technical sub-criteria are 

considered and hence has been given a moderate to high (Blue) impact in the 

assessment.  
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Summary of technical performance  

of the Finglas – Woodland 400 kV UGC option 

Health and Safety Standard 

compliance 
 

Security & Planning 

Standard compliance 
 

Reliability performance  

Headroom  

Expansion or Extendibility  

Repeatability  

Technical Operational risk  

  

Combined Technical 

Performance 
 

Table 21 Summary of technical performance for Finglas - Woodland 400 kV UGC option 

 

7.3 Economic Performance  
 
The economic performance of the options is represented using our colour scale with the 

individual performance of an option assessed relative to the performance of the other 

solution options.  

7.3.1  Input cost to the economic appraisal 

7.3.1.1 Pre-engineering cost 

The pre-engineering costs are estimated to be €10 million. In the economic appraisal, a 

contingency provision of 5% has been applied to this amount.  

The phasing of the pre-engineering costs is as follows: 

Phasing of Pre-Engineering Spend– New Finglas – Woodland 400 kV UGC  

2022 2023 2024 2025 2026 2027 

20% 51% 15% 15% 0% 0% 

Table 22 Phasing of pre-engineering spend for New Finglas - Woodland 400 kV UGC 
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7.3.1.2 Implementation cost  

The capital investment required to deliver the new Finglas – Woodland 400 kV UGC 

option is estimated to be €367 million. A provision for Transmission System Operator 

(TSO) related implementation cost and landowner payments, proximity allowance and 

local community fund has been included in this cost.  In the economic appraisal, a 

contingency provision of 10% has been applied to this amount. The estimated 

implementation cost is categorised into its general components and is summarised in 

Table 23. 

Categorised implementation cost Option 2 – New Finglas – Woodland 400 kV 
UGC 

 Cost category  Implementation cost 

(€m) 

Underground cable  241.1 

Stations 88.0 

Other (flexibility & proximity payments and other 
allowances) 

5.9 

SUB-TOTAL 335.1 

Contingency (10%) 33.5 

TOTAL 368.6 

Table 23 Categorised implementation cost for new Finglas - Woodland 400 kV UGC 

 
The phasing of the implementation costs is as follows: 

Phasing of implementation spend – New Finglas – Woodland 400 kV UGC option 

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 

15% 30% 40% 15% 0% 0% 0% 0% 0% 0% 0% 

Table 24 Phasing of implementation cost spend for New Finglas – Woodland 400 kV UGC option 

 

7.3.1.3 Life-cycle cost 

This sub-criterion consists of three separate inputs incurred over the useful life of the 

option, namely operation and maintenance cost, electrical losses and replacement cost. 

The equipment associated with the new Finglas – Woodland 400 kV UGC option is 

expected to be maintained in accordance with the well-established existing practices. 

The operation and maintenance cost vary over the assets’ life time and as such three 

periods of approximate costs are assumed. Table 25 displays rounded figures to the 
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nearest thousand. No replacement cost is assumed as the equipment has a life 

expectancy of 50 years which is line with the period for the economic assessment. 

Life-cycle cost for New Finglas – Woodland 400 kV 

UGC 

Annual Operation and 

maintenance cost (€k) 

0-20 year period  €247k 

21-40 year period €193k 

41-50 year period €247k 

Annual Electrical losses 

cost (€M) 
€2.8M 

Replacement cost  €60M 

Table 25 Life-cycle cost for the Finglas - Woodland 400 kV UGC option 

 

7.3.1.0 Cost to Single Electricity Market  

As described in Section 4.2.2, Economic performance criteria, the cost to the Single 

Electricity Market represents the cost for the periods when the reinforcement is 

unavailable. The unavailability is based on the reliability performance of the option. This 

is a cost to the single electricity market and is calculated as a combination of the benefit 

in production cost saving (project benefit) and reliability performance of the option.  

The reliability performance of the option is taken from Section 7.2.3 Reliability. The 

production cost savings assessment used the TES 2019 scenarios and as such a range 

of annual production cost savings are used in the assessments as the different scenarios 

have different demand and generation patterns. Table 26 show the input for this 

criterion.  
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Cost to Single Electricity Market for  

Finglas – Woodland 400 kV UGC option 

Annual Production cost saving 

(Benefit) (€m/annum) 
Range €4.4m to €22.8m 

Annual unavailability of option 

during which benefits cannot be 

attributed  

Unavailable for 6 days, 

available 98.36% 

  

Annual Cost (saving) to SEM Range €4.3m to €22.4m 

Table 26 Cost to single electricity market for the new Finglas - Woodland 400 kV UGC option 

7.3.2 Economic performance for the new Finglas – Woodland 400 kV UGC option. 

When all of the above costs and savings are considered, the economic result of the new 

Finglas – Woodland 400 kV UGC option indicates a poor result compared to the other 

options and hence is considered to have a moderate to high (Blue) impact on the 

economic result. To be able to differentiate between competing options in a measured 

way and to check the options’ performance in different credible future energy scenarios, 

a robustness and sensitivity test was carried out. The objective is to identify the option 

that is impacted the least in its economic result for a range of credible future energy 

scenarios. This robustness test indicates a stable performance compared to the other 

options independent from which future energy scenario is used in the assessment. 

After considering both the economic result and the robustness test, the new Finglas – 

Woodland 400 kV UGC is considered to provide a poor economic performance in 

comparison with the other options hence has been given a moderate to high impact 

(Blue) in the assessment.   
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Summary of economic performance  

of the new Finglas – Woodland 400 kV 

UGC option 

Economic result  

Robustness  

  

Combined Economic 

Performance 
 

Table 27 Summary of economic performance for Finglas - Woodland 400 kV UGC option 

7.4 Deliverability 

7.4.1 Implementation timelines 

The expected timeline for the implementation of the 400 kV single circuit cable option is 

a period of 7.75 years in total. This is subject to and following statutory consenting for 

the structures and associated access routes. This time frame can be divided into two 

phases.  

The first phase for all options is based on 4.5 years for the outline design, environmental 

assessment and the planning and permits process.  

The second phase for the 400 kV single circuit cable option totals 3.25 years and 

includes detailed design, procurement of materials and construction works. This 

assumption includes time for the design to be confirmed, landowner consents being 

obtained by EirGrid and materials ordered in the first 1.5 years of this period. The design 

works, material procurement and construction period for the works required in the 

existing substations will be incorporated into the timeline.  

The new 400 kV bays at Woodland 400 kV substation are estimated to take 1.5 years. At 

Finglas substation there are several impediments to the implementation timelines. A new 

400 kV GIS substation is to be built on the already constrained site. The site for the 400 

kV GIS is currently occupied by the old 110 kV AIS infrastructure. There are still transfer 

of existing circuits required before this older equipment can be decommissioned, and the 

site cleared. 

In addition, the only remaining spare bay is a line bay which would need to be converted 

to a transformer bay and the outages to complete this are rarely granted. Timelines for 

the procurement of the required transformer is approximately 2 years.  
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There are yet unknown cable diversions at lower voltages which would have to be 

completed before the station and circuit could be energised. Taking all of these 

impediments into consideration equates to approximately 1 year to design and 4 years to 

construction timeline.  

The UGC option has the shortest timeline of all of the options. The impact of the 

implementation timelines on the project is assessed to be moderate (Blue) for this 

option. 

7.4.2 Project plan flexibility 

Routes for the cable options will be developed in Step 4 of our grid development process 

should they be brought forward to that step. The cable route would be developed in line 

with EirGrid standard practices. It is established practice in grid development that 

transmission cables should be constructed in the existing public road network if possible. 

This is to make access and maintenance to the cable easier once the project is 

constructed. 

One consideration in the selection of suitable roads to accommodate the cable options is 

the width of the required cable trench. All the cable options will require approx. 2.1 

metre-wide trench and a working strip area wide enough to accommodate the required 

machinery. The road network in the study area will provide some flexibility in the 

identification of the best performing route. The use of Horizontal Directional Drill (HDD) 

technology to cross existing rivers, rail and roads will provide flexibility to avoid crossing 

point constraints.  

Once the emerging preferred route has been submitted for planning consent, there is 

limited flexibility as we would need to work within the constraints of the site development 

boundary (otherwise known as the redline) of the route and the technical limitations of 

the cable route such as bending radius and fixed joint bay locations of the cable.  

This option considered to have a moderate to high (Blue) impact on the project plan 

flexibility.   

7.4.3 Risk to untried technology 

In general, cables are increasingly used in transmission systems across the world and 

the mitigations to technical issues that arise with the technology are well known, and 

generally tried, and tested. In an Irish context, the first 220 kV XLPE cable was installed 

in 1984, and there are a number of recent projects on the Irish transmission system 

using this technology.  
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Another consideration in terms of untried technology is the use of long sections of UGC. 

This can lead to many technical issues which require specialised technical studies to 

determine if it is technically feasible to use a particular length of cable. Although, these 

studies have been carried out in Step 3 they may have to be repeated in Step 4 if any 

cable option is progressed to take account of the actual cable route determined.  All 

cable options will require shunt reactors at either end of the cable to compensate the 

cable capacitance to keep the voltage within standards under normal operation.  

Although shunt reactors are in place in the transmission system today, the size of the 

required shunt reactors for some of the UGC options is large and there is limited 

experience with these types of installations. The cable option may also require 

installation of filters in several substations in the network to mitigate any harmonic 

voltage distortions. The location of the filters cannot be determined until the design of the 

cable is known and this poses a risk for UGC options.  

The installation of long lengths of 400 kV XLPE UGC became possible in the late 1990s 

with the development of a suitable cable joint for connecting lengths of such cable 

together. Nevertheless, EirGrid’s experience with 400 kV cable is limited, with only a 

very small amount currently installed on the network.  

Another aspect in relation to the UGC option is that Horizontal Directional Drilling (HDD) 

technology will very likely have to be used to cross specific obstacles within the study 

area, such as rivers and motorways, for short lengths of the cable route. This poses 

another risk to the UGC options as it is an expensive methodology, requiring the use of 

specialist equipment.  

The risk to untried technology for the 400 kV single route cable option is considered to 

moderate to high (Blue).  

7.4.4 Dependence on other projects (outages) 

The UGC options would require a number of elements which would require planned 

outages.   

The required work in both Woodland and Finglas substations would need proximity and 

commissioning outages. In Woodland, the work is in relation to the construction of the 

400kV bay, which is included in CP1194 Woodland 400 kV redevelopment project.  

In Finglas, the work involves the redevelopment of an existing 220kV bay as there is no 

room for extension to the busbar in Finglas substation. There would also be the 

construction of a new 400kV GIS substation which is dependent on CP0646 Finglas 110 

kV decommissioning works of the old AIS switch gear. On-going projects in both these 

substations may cause conflicting outages depending on the projects’ individual 
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programmes. This would have to be taken into consideration and could have impacts on 

granting necessary outages. There are efforts ongoing to masterplan stations elements, 

but this has not been developed for Finglas.  

The dependence on other projects for Option 2 is considered to have a high (Dark Blue) 

level of impact. 

7.4.5 Supply chain constraints, permits, wayleaves  

For the new 400 kV UGC option, there may be significant supply chain constraints. This 

relates to the procurement and delivery of significant lengths (approx. 40km) of 400 kV 

UGC, the required filters and other associated large-scale equipment and testing 

apparatus. Cumulatively, this could result in significant supply chain constraints.  

Permitting is likely to be challenging, with the provision of 400 kV UGC infrastructure in a 

suburban area of the Greater Dublin Area, irrespective of final design and location. It is 

confirmed, for the purpose of this analysis, that cable trenches will require to be 4m in 

width; in addition, it is envisaged that an 8m working width corridor will be required 

adjacent to the cable trench, thereby requiring an overall cable alignment width 

(permanent and temporary) of approx. 12m.  

There are no roads within the receiving environment that could accommodate this width 

of construction corridor without significant temporary and/or permanent alteration, such 

as the removal of ditches, boundary vegetation, front gardens, walls and piers etc. 

Moreover, such roads would have to be closed for a considerable period of time, with 

potentially significant implications for traffic movements for both local access and 

commuter traffic. Overall, this would result in an impact of some significant scale and 

extent along the entire width of any UGC route. 

It is currently considered that the UGC options, due to their size, scale and likely impact, 

are likely to require planning permission. If statutory consent is required, it is likely to be 

the subject of an application directly to An Bord Pleanála (ABP) as Strategic 

Infrastructure Development (SID). It is considered likely that, given the nature and extent 

of the development and its potential environmental and community impact, as well as the 

potential public interest in the proposed development, ABP would hold a full Oral 

Hearing in respect of a new 400 kV UGC development.  

There is the potential for the UGC circuits to occur cross-country – i.e. away from public 

roads. This brings its own significant challenges in terms of landowner engagement and 

concerns, environmental and land use impacts – in particular the inability to undertake 

certain types of agricultural activity thereon.  
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It is assumed that significant engagement with landowners with properties along public 

roads would be required in the delivery of a new 400 kV circuit, for such purposes as 

surveying, siting and construction. These landowners may be new to accommodating 

electricity infrastructure on their landholdings. New temporary and permanent easements 

would be required to facilitate construction of the new circuit. Based on recent precedent 

in terms of the provision of new high-voltage UGC transmission infrastructure, there is 

the potential for significant landowner opposition to this option.  

Having regard to all the above, this option is considered to have a moderate (Dark 

Green) impact in relation to the Supply Chain Constraints, Permits and Wayleaves 

criterion.  

7.4.6 Conclusion of deliverability performance 

There are five sub criteria considered when the overall deliverability performance is 

assessed. The UGC options have the best implementation timelines when compared to 

the other options under consideration. This is a benefit to these options as 

implementation timelines for any network reinforcement are important to be able to 

assure that the transmission network will be in compliance with security standards and 

that all consumers have a secure electricity supply.   

It is likely that all of the UGC options would require planning permission or statutory 

consent, due to their size, scale and likely impact on the receiving environment.  They 

would preferably be accommodated in the public road network and would require a 2.1 

m cable trench and an additional working strip, thereby requiring an overall cable 

alignment width (permanent and temporary) of up to 12 metres in certain places. This 

could have significant impacts and may impact deliverability of these UGC options. Road 

closures and potentially significant implications for traffic movements for both local 

access and commuter traffic would be a factor for all the UGC options during 

construction 

For a new 400 kV UGC from Woodland to Finglas, some of the aspects are considered 

to have high to moderate impact on the deliverability of the option. The aspects with the 

highest risks for these options are dependence on other projects and project plan 

flexibility.  This option is deemed to have a high (Dark Blue) from a deliverability point of 

view. 
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Summary of deliverability performance  

of Option 2: Finglas - Woodland 400 kV UGC 

Implementation timelines  

Project plan flexibility  

Risk of untried technology  

Dependence on other 

projects 
 

Supply chain constraints, 

permits, wayleaves etc. 
 

  

Combined Deliverability 

Performance 
 

Table 28 Summary of deliverability performance for Finglas - Woodland 400 kV UGC option 

7.5 Environmental Assessment 

7.5.1 Biodiversity 

There is a low to moderate (Green) risk of significant impacts on biodiversity as a result 

of this option. In the absence of mitigation, the greatest effects on biodiversity would be 

during construction, where despite cables primarily being laid in public roads, there is 

potential for impacts on hedgerows, tree lines and aquatic ecosystems; other habitats 

and species may also be disturbed or fragmented during the construction phase and 

effects could be permanent in some cases. There is also the potential for permanent loss 

of mature trees along the route, especially where roads are very narrow or where the 

UGC is required to cross fields and hedgerows off-road.  

7.5.2 Soils and Water 

There is a moderate (Dark Green) risk of significant impacts on soils and water as a 

result of this option. The greatest impacts would be during construction. The risk to water 

bodies from silt and spillages during the construction process would be Moderate as 

there are a number of waterbodies in the Finglas Study Area which would need to be 

crossed; it would not always be possible to use existing bridges for this purpose and in 

these cases, it would be necessary to go off-road and use other crossing techniques 

such as open cut trenches. There is also the potential for impacts on roadside ditches 

during construction. 



   
 

Page 82 of 140 
 

7.5.3 Materials Assets - Planning Policy and Land Use  

There is a low to moderate (Green) risk of significant impacts on planning policy and 

land use as a result of this option. This option supports the ambitions of local planning 

policy for new transmission infrastructure to be underground where possible. There is 

the potential for the sterilisation of land where a UGC crosses third party lands, however 

that would be limited as a result of the preference to use public roads. This preference 

also reduces the level of land take required, except at the connections into Woodland 

and Finglas: here there is the potential that the cable would have to be installed across 

third party land, requiring significant temporary land take during construction. This land 

take would be limited during operation, although a permanent wayleave and some 

restriction of agricultural practices above the UGC is likely.  

7.5.4 Landscape and Visual 

There is a low to moderate (Green) risk of significant impacts on landscape and views 

as a result of this option. The impacts would be greatest during construction, but this 

impact would be temporary in nature. During operation, the impacts would be limited. 

There would be visible joint boxes periodically along the UGC route, although these 

would be quite small. There may also be some requirement for third party land take and 

permanent loss of mature trees and hedgerows at points along the route and 

connections to the substations.  

7.5.5 Cultural Heritage 

There is a low to moderate (Green) risk of significant impacts on cultural heritage as a 

result of this option. The impacts on cultural heritage from the UGC would be greatest 

during construction, both in terms of ground disturbance and impacts on the settings of 

heritage assets. The crossing of third-party lands at the substations presents a greater 

risk to heritage assets, especially unknown archaeological assets, than installation in the 

regional road network. 

7.5.6  Noise and Vibration 

There is a low to moderate risk of significant impacts from noise and vibration as a result 

of this option. Potential noise and vibration impacts from the UGC would be during the 

construction phase and would result from the trench works, particularly in areas of hard-

standing, such as along roads. However, the baseline noise environment along roads is 

higher than that of rural areas, and as such, the impact is not likely to be significant. 

There may be a slightly greater impact at Woodland substation due to the rural nature of 

the area, but appropriate noise screening will be provided to minimise any noise 
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nuisance. No impacts are anticipated during the operational phase, as the cable will be 

buried.  

7.5.7 Climate Change 

There is a low to moderate (Green) risk of significant impacts on and from climate 

change as a result of this option. UGCs are reasonably resilient to the impacts of climate 

change, such as storms, wind, and rain, although changes in ground temperature and 

reduced moisture may have impacts on the efficiency of the cables. The volume of 

material required to construct an UGC between Woodland and Finglas is significant and 

carries with it associated embodied energy. 

 

7.5.8 Summary of Environmental assessment of a new 400 kV UGC 

The greatest risks to the environment from this option are on soil and water, owing to the 

high number of water bodies in the study area, the likelihood of having to come off-road 

to cross them in the more rural areas and the number of roadside ditches present. For 

other environmental aspects the risks are low to moderate that this option would cause 

significant impacts; for all topics any risk would be during construction and therefore of a 

temporary nature. UGC are in accordance with local planning policy ambitions and are 

more resilient to the impacts of climate change. As a result, this option has an overall low 

to moderate risk of significant impacts on the environment (Green). 
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Topic Option 2 (New Finglas - 

Woodland 400 kV UGC) 

Biodiversity  

Soil and Water  

Planning Policy and Land Use  

Landscape and Visual  

Cultural Heritage  

Noise and Vibration  

Climate Change  

  

Combined Environmental 

Performance  

 

Table 29 Summary of environmental assessment for Finglas - Woodland 400 kV UGC option 

 
 

7.6 Socio-economic Assessment 
 

7.6.1 Traffic and Transport 

There is a moderate (Dark Green) risk of significant impacts on Traffic and Transport as 

a result of this option. It is EirGrid’s preference to install UGC in the public road network. 

As a result, assuming an UGC rote would be largely in the public road, there are 

potentially very significant impacts on local and regional roads during its construction. 

Public roads in the Study Area vary in their widths, with some being only 4m wide, up to 

much wider regional roads of greater than 6m. Where routing is in more narrow roads, 

installation may necessitate whole road closures and diversions for short periods of time. 

In the wider roads, one carriageway may require to be closed, resulting in the need for 

traffic management measures. This would lead to driver and pedestrian delay; increased 

fear and intimidation for pedestrians, especially where there are no footpaths along the 

roads being used; and potentially severance of communities, community facilities and 

businesses if any roads need to close. There are also potential implications for 

businesses, with employees and goods experiencing delays. 
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7.6.2 Amenity  

There is a low to moderate (Green) risk of significant impacts on amenity as a result of 

Option 2.  As is set out in Section 6.6.2, amenity considers the combined impacts of 

traffic, views and noise during construction and views and noise during operation. There 

would be no impacts on noise and limited impacts on views in operation so only 

construction impacts are considered here. Noise impacts were considered to be low to 

moderate given the preference to use the public road network; whilst traffic impacts 

during construction may be significant, as described in Section 7.6.1, they are temporary 

in nature. In considering the combined amenity impact a greater weight is afforded to 

permanent. As a result, the risk would be low to moderate that significant impacts would 

occur. 

7.6.3 Health 

There is a low to moderate (Green) risk of significant impacts on health as a result of this 

option. Potential impacts relate to stress and anxiety associated with Traffic impacts, 

amenity impacts and ‘nuisance’ emissions such as noise. No significant impacts are 

anticipated from noise; there is a low to moderate risk of amenity impacts; and traffic 

impacts are moderate, Concerns relating to EMFs relating to electrical transmission lines 

can also lead to increased stress and health issues. There is no electric field above 

ground level of underground cables as the field is fully screened by the cable sheath. 

Magnetic fields from UGC drop rapidly with lateral distance.  EirGrid’s design standards 

require all OHLs to operate to existing public exposure guidelines from ICNIRP; recent 

studies (EirGrid 2014) show that surveyed existing underground cables are well below 

the ICNIRP reference level set to protect public health. Taking into account all of these 

factors, it is considered there would be a low to moderate risk of significant impacts to 

health as a result of this option.  

7.6.4 Economy 

Potential impacts on the economy from this option are considered to be positive but are 

of a low (Cream) risk, i.e., unlikely, to be significant for the local and regional economy. 

This is due to the likelihood that a small construction workforce is envisaged to be 

required to construct this option, and its atypical nature will also require construction 

workers to have particular skills and experience, making it harder for currently employed 

individuals to gain employment on the project. Similarly, supply-chain benefits are likely 

to positive but limited given the specialised nature of construction. During operation, 

potential impacts on the economy are anticipated to be positive (in the context of 

reinforcing the wider electricity network), albeit limited given the nature of the project. 
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7.6.5 Utilities 

There is a low to moderate (Green) risk of significant impacts on utilities as a result of 

this option. It is EirGrid’s preferred approach for UGC solutions, to use the existing road 

network (burying cables within the roads themselves) rather than within greenfield 

agricultural lands. As such, there is a greater potential to encounter pre-existing 

underground utilities than may otherwise be the case were an offline route to be taken or 

an OHL constructed. There are likely to be a number of underground utilities in the 

regional and local road network between Woodland and Finglas substations, including 

other electricity cables, telecommunication cables, sewers, and public and private water 

supplies. Whilst any utilities that are required to be altered or diverted would be done so 

at a time when disruption to the public would be reduced insofar as possible, and any 

disruption would be of a short duration, there is a reasonable likelihood of encountering 

other utilities during construction. 

7.6.6 Summary of Socio-economic assessment 

The greatest risk of this option, from a socio-economic perspective, is on Traffic and 

Transport. For other socio-economic topics the risk of significant impacts is considered 

to be low to moderate or low (economy). The impacts on traffic are not insubstantial, 

especially in the more urban areas of the study area; however, they are temporary in 

nature. As a result, this option has an overall low to moderate risk of significant impacts 

from a socio-economic perspective (Green). 

Topic Option 2 (New Finglas – 
Woodland 400 kV UGC) 

Traffic & Transport  

Amenity   

Health  

Economy  

Utilities  

  

Combined Socio-Economic 

Performance 

 

Table 30 Summary of Socio-Economic performance for Finglas - Woodland 400 kV UGC option 



   
 

Page 87 of 140 
 

7.7 Summary of the assessment for the Woodland to Finglas 400 kV 
UGC option 

This option would involve constructing a new 400 kV UGC between Woodland 400 kV 

and Finglas 220 kV substations. This option is the best performing option in the 

environmental and socio-economic criteria compared to the other options.  The technical 

criterion is the worst performing compared to other options, given the expansion or 

extendibility difficulties at Finglas 220 kV substation.   

Having considered all of the five criteria, the outcome of the multi-criteria assessment 

indicates that the new Woodland to Finglas 400 kV UGC option (Option 2) does not 

perform very well, and it has been given a high impact (Dark Blue) on its overall 

performance. 

Topic Option 2: FIN - WOO 400 kV UGC 

Technical Performance 
 

Economic Performance 
 

Deliverability 
 

Environmental 
 

Socio-economic 
 

 
 

Combined Performance  
 

Table 31 Overall Assessment outcome for the Finglas - Woodland 400 kV UGC option 
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8 New Belcamp to Woodland 400kV 

Overhead Line 
This section describes the assessment of the new Belcamp to Woodland 400 kV OHL 

option against the five criteria, and their sub-criteria as described in Section 4.2. Each 

criterion is described in separate sections and a summary of the overall performance of 

the option is provided in Section 7.7. 

The assessments for the environmental and socio-economic criteria have been carried 

out by Jacobs, and a summary of its findings are presented in this report. Jacobs’ 

detailed reports of these assessments can be found on our website and the links can be 

found in Section 2.1.  

8.1  Description of option 

This option involves a transmission network reinforcement centred on strengthening the 

network between the existing Belcamp 220 kV substation in County Dublin and 

Woodland 400 kV substation in County Meath. These consist of: 

• Construction of a new 400 kV overhead line linking Belcamp 220 kV station to 

Woodland 400 kV station. For the purpose of this investigation, we have 

assumed the length of the overhead line to be approximately 34 km;  

• At the existing Belcamp 220 kV station a new 400 kV C-Type busbar, and one 

400/220 kV transformer. The new 400 kV station development must be capable 

of accommodating a future second 400/220 kV transformer and future additional 

400 kV circuits, and expansion of the station to an enhanced ring busbar. 

• At the existing Belcamp 220 kV station new 220 kV transformer bay will be 

required to connect the new 400/220 kV transformer. 

• At the existing Woodland 400 kV station a new line bay will be required to 

connect the new circuit. 

8.2 Technical Performance 

8.2.1 Compliance with health and safety standards 

Please refer to Section 4.2.1 for a detailed description. The new Belcamp – Woodland 

400 kV OHL option will be compliant with the relevant safety standards and is 

considered to have a low (Cream) risk of not complying with health and safety 

standards. 
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8.2.2 Compliance with Security and Planning Standards  

The security standards of the transmission network are defined in the following: 

 

• The Transmission System Security and Planning Standards (TSSPS); and 

• The Operational Security Standards (OSS). 

 
These standards will ensure that the system is planned and operated in a manner which 

adheres to system security and integrity, and reliability of supply criteria. 

The new Belcamp – Woodland 400 kV OHL option proposed will comply with the 

relevant system reliability and security standards referenced above. Although the option 

will meet the minimum technical requirements, certain aspects may differentiate the 

option’s technical performance compared to other options. A high-level summary of the 

technical aspects considered and investigated is presented below. 

The need analysis indicated that, without mitigation, single contingencies (the 

unexpected loss of a circuit or piece of equipment), of either of the existing 220 kV 

circuits between Woodland and Corduff or Clonee, would lead to power flows in excess 

of the capacity of those circuits.  The analysis indicated that generation redispatch to 

increase conventional generation in North Dublin would be required to mitigate the 

overloads. This issue was shown to worsen as demand in Dublin increases.  

When the new Belcamp – Woodland 400 kV OHL option is added to the system model, 

the analysis indicates an improvement in these issues by removing the expected 

overloads between Woodland and Corduff or Clonee.  

An assessment was undertaken into keeping the transmission network within standards 

following a loss of plant and equipment while another is out for planned maintenance. 

Maintenance is carried out annually during March to October. For planned outages, 

some re-dispatch of generation is allowed, but this should be kept to a minimum to 

ensure the most cost-effective generation is dispatched.   

The assessment determined the worst case to manage was planned maintenance on the 

new Belcamp – Woodland 400 kV OHL. This requires generation redispatch within 

allowed limits to manage a subsequent unplanned loss of transmission equipment. 

Without redispatch the issues identified in the need assessment would be experienced, 

with the unplanned loss of the Corduff – Woodland 220 kV circuit leading to a loading of 

146% on Clonee - Woodland. This is an improvement on the issues indicated in the 

needs assessment, which showed that during a maintenance and trip combination the 

Clonee – Woodland circuit could expect an overload of 172% depending on dispatch 

conditions.   
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When all aspects are considered, the new Belcamp – Woodland 400 kV OHL option is 

considered to have good compliance when assessed against the above standards and 

hence has been given a low impact (Cream) in the assessment.  

8.2.3  Reliability performance 

This criterion has been assessed using three inputs namely unplanned outages, planned 

outages and the time it takes to repair the circuit. The collective impact of these provides 

an indication of the annual availability of the asset. The reliability and outages of the 

station equipment associated with the circuit is assumed to be same for all options and is 

therefore not included in this analysis. 

The statistics for reliability are based on EirGrid’s and international failure statistics, the 

mean time to repair and the availability in days per 100 km per year for OHL and UGC. It 

has been assumed that the new OHL circuit will be approximately 34 km in length for the 

purpose of this assessment. 

There are 439 km of existing 400 kV OHLs in Ireland. This length of 400 kV OHL is too 

small a sample for determining meaningful performance statistics.  

Meaningful statistics can, however, be obtained by considering the fault statistics of the 

combined quantity of 400 kV, 275 kV and 220 kV OHLs (approximately 2317 km) in the 

All-Island transmission system. 

Unplanned Outages:  

Almost all OHL faults are of short duration as a result of transient faults such as lightning 

strikes. If an auto-reclose function is provided for the protection of the line, it will restore 

the circuit shortly after the fault, generally in 0.5 – 3 seconds. Even if the line suffers 

physical damage, faults can be rapidly located and identified by visual inspection from 

the ground or air, and repairs effected in a matter of hours. Transmission system 

statistics indicate that 91.7 % of overhead line outages lasted less than one day27. 

Taking the fault statistics of the above combined network length of OHL for the period 

2004 to 2020, gives a projected fault rate of 0.54 unplanned outages/100km/year. 

Given typical repair times, this would equate to the circuit being out of service due to a 

permanent fault for 8 approx. hours per annum. The average failure rates during normal 

operation, average repair times and availabilities of the main elements of a typical 400 

kV OHL are set out in Table 32 and adjusted to reflect the length of the proposed option. 
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Transient faults are not considered, as any interruptions to supply that they may cause 

would be of such short duration that their effect is considered to be negligible, despite 

acknowledging this may be an inconvenience for electricity users. 

Planned outages: 

Planned outages are normally associated with routine maintenance. For a 400 kV OHL, 

much of the required routine maintenance can be completed without an outage of the 

circuit. The planned outage rates and the typical outage durations taken from our 

maintenance policies26 result in an annual planned outage rate of 0.65% for the 400 kV 

option, or circa 2.5 days per annum27.  

Combination of the planned and unplanned outages: 

Due to the length of the new OHL circuit (approximately 34km), the total unplanned 

outage time per year is circa 9 hours, which combined with the planned outage rate of 

2.5 days sums to a total of 3 days per annum (rounded to nearest half day). 

 

 

Parameter Average statistics for 

400 kV & 220 kV OHL 

combined 

Reliability (Unplanned outages/34km/year) 0.18 

Mean time to repair (days) Circa 2 days 

Unplanned Outages (combined) 

Unavailability due to disturbance (h/34km/year) 

0.34 days  

(c.9 hours) 

Planned Outages  2.5 days  

  

Total Annual Unavailability (days/34km/year) 3 days  

Table 32 Average failure statistics for a 34km 400kV or 220kV OHL 

 

 

 
26 EirGrid, Analysis of Disturbance and Faults 2018, System Performance, April 2019 
27 EirGrid, Transmission Engineering Maintenance Statistics 
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The availability rate for the new Belcamp – Woodland 400 kV OHL option is high at 

99.2% over any given year and this OHL option is deemed to have a low risk of 

introducing additional reliability issues in the system (Cream). 

8.2.4 Headroom 

The new 400 kV OHL option accommodates a similar amount of large-scale demand in 

the Dublin and Mid-East region compared to the other options.  

The assessment indicates that the new Belcamp – Woodland 400 kV OHL option 

creates headroom (increases the amount of additional large-scale demand that could be 

accommodated) of approximately 275 – 300 MW compared to no reinforcement, 

depending on which scenario is analysed.   

The new Belcamp – Woodland 400 kV OHL option performs well in the headroom 

criteria compared to the other options and is deemed to have a moderate (Dark Green) 

performance in terms of headroom. 

8.2.5 Expansion or extendibility 

The new Belcamp – Woodland 400 kV OHL option is based on Overhead Line (OHL) 

technology and has a thermal capacity28 equivalent to the existing 400 kV circuits. The 

option provides a platform for future demand or generation development within the east 

of the country.  

In the event that another connection along the circuit would be required, this could be 

achieved by constructing another substation which could be connected into this line. This 

is a very common way to expand the transmission network and is normally technically 

feasible and achievable, depending on the required connection size.  

The planned expanded Belcamp site will have sufficient space for the initial 400 kV 

busbar and transformer required, as well as any future needs for an expansion to the 

busbar and any additional 400/220 kV transformers or further 400 kV circuits. 

As such, this option has the potential to provide a base for any further expansion of the 

transmission network and the option offers a low to moderate (Green) difficulty to 

accommodate potential future expansion.  

 
28 Thermal capacity of existing 400 kV OHL is a winter rating of 2963 A and summer rating of 2506A based on conductor  2 
x 600 mm2 ACSR CURLEW at 80°C,  
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8.2.6  Repeatability 

Overhead Line (OHL) technology is already in use on the Irish transmission system with 

more than 4,500 km of circuit length. This criterion is assessed on a technical basis and 

there are few technical issues with OHL technology that would introduce additional 

system integration, operational, and maintenance complexity that would affect the 

repeatability of OHL circuits on the Irish transmission system.  There may of course be 

other challenges with OHL technology, but they are assessed under other criteria. 

Similarly, substations using both Air Insulated and Gas Insulated switchgear are already 

used extensively in the Irish transmission system and so will not introduce additional 

system integration, operational, and maintenance complexity that would affect the 

repeatability of the technology on the Irish transmission system.   

This option is considered to have a low risk of not meeting the repeatability criteria 

(Cream). 

8.2.7  Technical operational risk 

The new Belcamp – Woodland 400 kV OHL option is based on Overhead Line (OHL) 

and Air or Gas insulated substation switchgear technology. This technology is tried and 

tested internationally and in Ireland and it is considered to have a low operational risk. 

This option is therefore considered lowest on the difficult/ risk scale (Cream) in terms of 

operational risk.   

8.2.8  Conclusion of technical performance 

This option is considered to perform well when all of the technical sub-criteria are 

considered and hence has been given a low to moderate impact (Green) in the 

assessment.  
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Summary of technical performance  

of the Belcamp – Woodland 400 kV OHL option 

Health and Safety Standard 

compliance 
 

Security & Planning 

Standard compliance 
 

Reliability performance  

Headroom  

Expansion or Extendibility  

Repeatability  

Technical Operational risk  

  

Combined Technical 

Performance 
 

Table 33 Summary of technical performance for the new Belcamp - Woodland 400 kV OHL 

option 

8.3 Economic Assessment  
 
The economic performance of the options is represented using our colour scale with the 

individual performance of an option assessed relative to the performance of the other 

solution options.  

8.3.1  Input cost to the economic appraisal 

8.3.1.1 Pre-engineering cost 

The pre-engineering costs are estimated to be €10 million. In the economic appraisal, a 

contingency provision of 5% has been applied to this amount.  

The phasing of the pre-engineering costs is as follows: 
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Phasing of Pre-Engineering Spend– New Belcamp – Woodland 400 kV OHL 

2022 2023 2024 2025 2026 2027 

16% 45% 15% 15% 8% 0% 

Table 34 Phasing of pre-engineering spend for new Belcamp - Woodland 400 kV OHL 

8.3.1.2 Implementation cost  

The capital investment required to deliver the new Belcamp – Woodland 400 kV OHL 

option is estimated to be €131.8 million. A provision for Transmission System Operator 

(TSO) related implementation cost and landowner payments, proximity allowance and 

local community fund has been included in this cost.  In the economic appraisal, a 

contingency provision of 10% has been applied to this amount. The estimated 

implementation cost is categorised into its general components and is summarised in 

Table 35. 

Categorised implementation cost – New Belcamp – Woodland 400 kV OHL 

 Cost category  Implementation cost 

(€m) 

Overhead line  40.1 

Underground cable  N/A 

Stations 69.1 

Other (flexibility & proximity payments and other 
allowances) 

10.6 

SUB-TOTAL 119.8 

Contingency (10%) 12.0 

TOTAL 131.8 

Table 35 Categorised implementation cost for new Belcamp - Woodland 400 kV OHL 

 

The phasing of the implementation costs is as follows: 

Phasing of implementation spend – New Belcamp – Woodland 400 kV OHL  

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 

10% 25% 20% 10% 10% 10% 5% 5% 5% 0% 0% 

Table 36 Phasing of implementation cost spend for new Belcamp - Woodland 400 kV OHL 
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8.3.1.3 Life-cycle cost 

This sub-criterion consists of three separate inputs incurred over the useful life of the 

option, namely operation and maintenance cost, electrical losses and replacement cost. 

The equipment associated with the new Finglas – Woodland 400 kV OHL option is 

expected to be maintained in accordance with the well-established existing practices. 

The operation and maintenance cost varies over the assets’ lifetime and as such three 

periods of approximate costs are assumed. Table 37 displays rounded figures to the 

nearest thousand. No replacement cost is assumed as the equipment has a life 

expectancy of 50 years which is line with the period for the economic assessment. 

Life-cycle cost for New Belcamp – Woodland 400 kV 

OHL 

Annual Operation and 

maintenance cost (€k) 

0-20 year period  €327k 

21-40 year period €493k 

41-50 year period €245k 

Annual Electrical losses 

cost (€M) 
€3.8M 

Replacement cost  N/A 

Table 37 Life-cycle cost for the new Belcamp - Woodland 400 kV OHL option 

8.3.1.4 Cost to Single Electricity Market  

As described in Section 4.2.2, Economic performance criteria, the cost to the Single 

Electricity Market represents the cost for the periods when the reinforcement is 

unavailable. The unavailability is based on the reliability performance of the option. This 

is a cost to the single electricity market and is calculated as a combination of the benefit 

in production cost saving (project benefit) and reliability performance of the option.  

The reliability performance of the option is taken from Section 7.2.3 Reliability. The 

production cost savings assessment used the TES 2019 scenarios and as such a range 

of annual production cost savings are used in the assessments as the different scenarios 

have different demand and generation patterns. Table 38 show the input for this 

criterion. 
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Cost to Single Electricity Market for  

Belcamp – Woodland 400 kV OHL option 

Annual Production cost saving 

(Benefit) (€m/annum) 
Range €-1.2m to €17.8m 

Annual unavailability of option 

during which benefits cannot be 

attributed  

Unavailable for 3 days, 

available 99.18% 

  

Annual Cost (saving) to SEM Range €-1.2m to €17.7m 

Table 38 Cost to Single Electricity Market for the new Belcamp - Woodland 400 kV OHL option 

8.3.2 Economic performance for the new Belcamp – Woodland 400 kV OHL option. 

When all of the above costs and savings are considered, the economic result of the new 

Belcamp – Woodland 400 kV OHL option indicates a good result compared to the other 

options and hence is considered to have a low to moderate (Green) impact on the 

economic result. To be able to differentiate between competing options in a measured 

way and to check the options’ performance in different credible future energy scenarios, 

a robustness and sensitivity test was carried out.   The objective is to identify the option 

that is impacted the least in its economic result for a range of credible future energy 

scenarios. This robustness test indicates a stable performance compared to the other 

options independent from which future energy scenario is used in the assessment. 

After considering both the economic result and the robustness test, the new Belcamp – 

Woodland 400 kV OHL is considered to provide a good economic performance in 

comparison with the other options hence has been given a low to moderate impact 

(Green) in the assessment.   
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Summary of economic performance  

of the new Belcamp – Woodland 400 kV 

OHL option 

Economic result  

Robustness  

  

Combined Economic 

Performance 
 

Table 39 Summary of economic performance for new Belcamp-Woodland 400kV OHL option 

8.4 Deliverability 

8.4.1 Implementation timelines 

The expected timeline for implementation of the 400 kV overhead line option from 

Woodland to Belcamp is a period of 16 years in total. This time frame can be divided into 

two phases.  

The first phase is based on 5.25 years for the outline design, environmental assessment 

and the planning process, and would be subject to the outcome of the consenting 

process.  

The second phase is 10.75 years and includes detailed design, procurement of materials 

and construction works. This assumption includes time for the design to be confirmed, all 

landowner consents to be obtained by EirGrid including the use of compulsory 

acquisition powers if necessary, and materials procurement in the first 5.75 years of this 

period.  

This includes a period of one (1) year to allow for a modification of the approved 

planning permission, which in EirGrid’s experience of grid development is a normal 

process, as the permitted development is subject to detailed design and the 

accommodation where possible of landowner preferences for tower siting. The time to 

construct the OHL (five (5) years) includes construction access, foundation works, tower 

erection and stringing which would include sections that require transmission outages. 

The design works, material procurement and construction period for the works required 

in the existing substations has been incorporated into the above timeline for the OHL 

works. The timeline for new 400 kV bay at Woodland 400 kV substation is estimated at 
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1.5 years. At Belcamp station a new 400 kV GIS substation is required, this is estimated 

to take 2.5 years. 

The implementation timeline for the 400 kV OHL option is the second longest option. The 

impact of the implementation timelines is assessed to be high (Dark Blue) for the 400 kV 

OHL option. 

8.4.2 Project plan flexibility 

Route corridors for the OHL would be developed in Step 4 of our grid development 

process and would factor in constraints in the study area. Within the corridors, there 

would be a reasonable level of flexibility to identify the OHL routes. Once the route 

options have considered all the constraints, an emerging preferred OHL route would be 

the basis for the planning submission. The preferred route would be designed within the 

identified corridor and the design would consider the access routes for construction, 

stringing locations and tree cutting requirements. The design would be completed to a 

level that we would consider the foundation requirements and would identify all the 

requirements for the line construction. There would be very little flexibility on the route 

once the planning consent is in place. Some of the tower locations may have the 

potential for minor modifications, which could require a modification to the planning 

consent. Access routes to the tower locations would also form part of the planning 

consent and changes to these would also require modification to the planning consent. 

The 400 kV OHL option is assessed to have a high (Dark Blue) impact on the project 

plan flexibility compared to the other options. 

8.4.3 Risk to untried technology 

OHL technology is tried and tested in Ireland and internationally. This technology is 

considered international best practice and is a proven technical solution for transmission 

of high-voltage electricity. It is the technology around which the transmission network in 

Ireland has been developed to date. Nevertheless, it has been some time since new 400 

kV infrastructure was built in Ireland in the 1980’s and therefore it is not without some 

technological risk. Overall, this option is considered to have a moderate (Dark Green) 

risk in relation to this sub-criterion when compared to the other options. 

8.4.4 Dependence on other projects (outages) 

This option has a number of elements which would require planned outages.  

The required work in both Woodland and Belcamp substations would need proximity and 

commissioning outages. In Woodland, the work is in relation to the construction of the 

400kV bay, which is included in CP1194 Woodland 400 kV redevelopment project.  
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In Belcamp, the work involves the construction of a 400 kV GIS substation. Other on-

going projects in both these substations may cause conflicting outages depending on the 

projects’ individual programmes and this would have to be taken into consideration and 

could have impacts on granting necessary outages. There are efforts ongoing to 

masterplan substations elements, but this has not yet been developed for Belcamp.  

The impact on the dependence on other projects for the 400 kV overhead line option is 

considered to be at a high to moderate (Blue) level. 

8.4.5 Supply chain constraints, permits, wayleaves  

For the purposes of this analysis, it is assumed that 400 kV structures, apparatus and 

equipment would be equivalent, if not similar in terms of nature and extent of materials, 

to that being planned and procured for the North South Interconnector (NSIC) 

development.  

There are no significant supply chain constraints envisaged, with standard procurement 

and design timelines and scopes involved. Permitting is likely to be very challenging, 

with the provision of new 400 kV OHL infrastructure in what can be described as a peri-

urban commuter belt of the Greater Dublin Area, irrespective of final design and location. 

The Woodland substation is also the terminus of the existing Moneypoint – Woodland 

400 kV OHL circuit, and the permitted North-South Interconnector (NSIC) 400 kV OHL. 

Based on established precedent, the infrastructure development comprising the 

provision of a new 400 kV OHL circuit is likely to be the subject of an application directly 

to An Bord Pleanála (ABP) as Strategic Infrastructure Development (SID). Given the 

nature of the proposed development as comprising a new 400 kV OHL circuit, the 

planning application would be subject to Environmental Impact Assessment (EIA). These 

factors make it almost inevitable that ABP would hold a full Oral Hearing in respect of a 

new 400 kV OHL development. A new 400 kV OHL circuit would need to be located on a 

new alignment. This would result in potentially significant environmental and social 

impacts on receiving environments and communities, including biodiversity, land use 

activities, and visual impacts. Social impacts may include community concerns regarding 

the provision of new large-scale OHL within an area. Significant engagement with 

landowners and communities would be required in the delivery of the new circuit, for 

such purposes as surveying, siting and construction. These parties may be new to 

accommodating electricity infrastructure on their landholdings and within their 

communities. New wayleaves would be required to facilitate construction of the new 

circuit. Based on recent precedent in terms of the provision of new 400 kV transmission 

infrastructure, there is the potential for significant landowner, community and public 

concerns with this option, with the likely consequence of project delays or difficulties in 
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gaining access to land. Having regard to all the above aspects, the 400 kV OHL option is 

deemed to have a significant (Dark Blue) impact and risk in terms of Supply Chain 

Constraints, Permits and Wayleaves. 

8.4.6 Conclusion of deliverability performance 

There are five aspects considered when the overall deliverability performance is 

assessed. For Option 1, an OHL to Finglas, most of these aspects indicate a high 

significance. This means that overall, this option is considered significantly challenging to 

deliver, with some risks and unknown technical issues that will have to be solved during 

the subsequent stages of project development.  

The implementation timeline for any network reinforcement is important to be able to 

ensure that the transmission network will be in compliance with security standards and 

that all consumers have a secure electricity supply. The time it takes to develop, and 

construct reinforcements is also important in terms of accommodating new generation 

and demand that would like to connect to the system.  

This option has a long implementation timeline compared to the UGC options and this, in 

combination with the perceived risk of delays due to societal acceptance, means this 

option does not perform well from a deliverability point of view and this has been taken 

into account in the overall assessment of this option.  

When all of these deliverability aspects are considered, this option is deemed to have 

high impact (Dark Blue) from a deliverability point of view.  

Topic Option 3 (New Woodland to 

Belcamp 400 kV OHL) 

Implementation timelines  

Project plan flexibility  

Risk of untried technology  

Dependence on other projects  

Supply chain constraints, permits, 

wayleaves etc. 
 

  

Combined Deliverability 

Performance 
 

Table 40 Summary of deliverability performance for the new Belcamp - Woodland 400 kV OHL 

option 
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8.5 Environmental 
This assessment was carried out by Jacobs and a summary of its findings are presented 

in this report. The detailed Jacobs report (321084AJ-REP-004 – CP1021 Environmental 

Constraints report) is available on our website – see Section 2.1 for the link. 

8.5.1 Biodiversity 

There is a high (Dark Blue) risk of significant impacts on biodiversity as a result of this 

option. There is potential for impacts on protected sites as all of the water bodies in the 

study area are hydrologically connected to European designated sites on the coast at 

relatively close proximity as a connection approaches Belcamp substation, especially if it 

were to be routed from the north across the estuary at Malahide. There will be a 

permanent loss of habitat within the footprint of the pylons and as a result of a loss of 

some mature trees and there is a collision risk to birds migrating across the study area. 

These risks are greater than for Option 1 as the route is longer and is closer to 

designated sites and bird migratory routes. Although literature suggests that bird 

collisions with power lines are generally considered to be rare events, there is still 

potential for collision risk to bird species from the new OHL in addition to disturbance 

leading to displacement. 

8.5.2 Soils and Water 

There is a low to moderate (Green) risk of significant impacts on soils and water as a 

result of this option. The impacts would be only likely to occur during construction. These 

impacts would be fairly limited as Option 3 would aim to avoid designated water bodies 

and excavations would be limited to new pylon foundations. Short access tracks from 

local roads would be used, where possible, and would require minimal soil strip in site 

preparation. However, all water bodies in the study area are connected to designated 

sites on the coast and the potential for impacting these during construction increases as 

any OHL route approaches Belcamp. In addition, the increased size of the study area, 

length of the OHL and number of pylons required increases risks to water bodies for this 

option compared to Option 1. 

8.5.3 Material Assets - Planning Policy and Land Use 

There is a moderate (Dark Green) risk of conflict with planning policy and significant 

impacts on land use as a result of this option. There are some potential interactions with 

plan zonings within the Finglas Study Area; plan policies are broadly in support of 

electricity conveyance improvement and reinforcement development within the Finglas 

Study Area, however, it is possible that Option 3 would not fully accord with county 
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planning policies, as new structures are proposed and there is a preference for new 

transmission connections to be underground. Perceived and actual impacts on land 

values may present significant constraints both in rural and urban areas. With careful 

routeing of OHL in consultation with communities and landowners, the risk of impacts 

would be reduced.  

There is little scope for installing OHL in public roads however as there is for UGC so 

almost all of the land use would be 3rd party lands. New OHL corridors would require 

limited and temporary land take for construction, with short access tracks from local 

roads being used, wherever possible. Permanent land take would be limited to the 

footprint of the OHL pylons. There would however be a small number of significant 

impacts on particular parcels of land during the operational phase due to potential land 

use restrictions. 

8.5.4 Landscape and Visual 

There is a high (Dark Blue) risk of significant impacts on landscape and views as a 

result of this option. The potential for significant visual impacts in particular is identified 

and these would be permanent. Whilst sensitive landscapes, viewpoints and main 

settlements would be avoided where possible the length of this route and the high 

number of viewpoints which may be affected as a result means the risk of significant 

visual impacts remains high. 

8.5.5 Cultural Heritage 

There is a moderate to high (Blue) risk of significant impacts on cultural heritage as a 

result of this option. There would be a combined impact of the potential to encounter 

unknown archaeological assets during construction and the potential to impact the 

setting of built heritage assets during operation. Of these two potential impacts, however, 

the more significant impacts would be likely to arise on the setting of heritage features 

during operation. The increased length of this option and the subsequent requirement of 

a greater number of pylons and the potential for impacting the setting of more historic 

assets means there is a higher risk of significant impacts from this option than for Option 

1.  

8.5.6 Noise and Vibration 

There is a low to moderate (Green) risk of significant impacts from noise and vibration 

as a result of this option. The construction of a new OHL and associated pylons would 

be likely to generate noise and vibration, most notably from works for pylon foundations. 

This noise impact would be temporary. There may also be some low levels of noise 
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associated with the OHLs during operation. There is likely to be a greater impact in the 

area of Woodland substation due to its rural nature.  

8.5.7 Climate Change 

There is a moderate to high (Blue) risk of significant impacts to and from climate change 

as a result of this option. The OHL would be vulnerable to predicted future climate 

impacts associated with storms and winds and increased rainfall. Damage done could be 

difficult to repair as a result of increased flooding. This is a long-term risk and one that is 

predicted to increase over time. This would impact security of supply. This is an 

increased risk compared to option 1 because of the increased length of the route. The 

volume of material required to construct an OHL between Woodland and Finglas is 

significant and carries with it associated embodied energy. This would be greater than 

for Option 1.  

8.5.8  Summary of Environmental assessment of the Woodland – Belcamp 400 kV 

OHL option 

The greatest risks to the environment from this option are on Biodiversity and Landscape 

and Visual, owing to the high number of water bodies in the study area, the likelihood of 

having to come off-road to cross them in the more rural areas and the number of 

roadside ditches present. For other environmental aspects the risks are low to moderate 

that this option would cause significant impacts; for all topics any risk would be during 

construction and therefore of a temporary nature. UGC are in accordance with local 

planning policy ambitions and are more resilient to the impacts of climate change. As a 

result, this option has an overall low to moderate risk of significant impacts on the 

environment (Green). 
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Topic Option 3 (New Belcamp to 

Woodland 400kV OHL) 

Biodiversity  

Soil and Water  

Planning Policy and Land Use  

Landscape and Visual  

Cultural Heritage  

Noise and Vibration  

Climate Change  

  

Combined Environmental 

Performance  

 

Table 41 Summary of Environmental assessment of the new Belcamp - Woodland 400 kV OHL 

option 

8.6 Socio-Economic 
This assessment was carried out by Jacobs and a summary of their findings are 

presented in this report.  

8.6.1 Traffic and Transport 

There is a moderate to high (Dark Green) risk of significant impacts on Traffic and 

Transport as a result of this option. The greatest impacts to Traffic and Transport would 

be during construction as a result of construction traffic using local and regional roads as 

haul routes and accessing points to construction compounds or other construction 

installations. Such an occurrence could lead to driver and pedestrian delay; increased 

fear and intimidation for pedestrians, especially where there are no footpaths along the 

roads being used; and potentially severance of communities, community facilities and 

businesses if any roads need to close. Whilst impacts are temporary and comprise of 

construction traffic only, with no lengthy road closures anticipated, construction over a 

period of two years in an area as densely populated and congested as the study area 

would have a potentially significant impact on local traffic. In the wider study area to 

Belcamp there are four motorways and Dublin Airport. Construction traffic would be 

using these and regional roads. The longer route to Belcamp as compared to Option 1 to 

Finglas increases the risk of significant impacts.  
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8.6.2 Amenity  

There is a high (Dark Blue) risk of significant impacts on amenity as s a result of this 

option. When considering the relative impacts identified for each of these topics in the 

assessment and then combining them, consideration is also given to the temporary or 

permanent nature of the impacts: Landscape and views are at a high risk of significant 

impacts and this is a permanent impact.;  traffic impacts would be temporary only, albeit 

over a long period of time; noise impacts would occur in both construction and operation 

but are not considered to be significant. The longer route to Belcamp as compared to 

Option 1 to Finglas increases the risk of significant impacts compared to that option. As 

a result, and taking a precautionary approach, the combined assessment considers that 

there is a high risk of impacts on amenity. 

8.6.3 Health 

There is a low to moderate risk (Green) of significant impacts on health as a result of this 

option. Potential impacts relate to stress and anxiety associated with Traffic impacts, 

amenity impacts and ‘nuisance’ emissions such as noise. No significant impacts are 

anticipated from noise there is a moderate to high risk of amenity impacts which could 

lead to stress and anxiety, Concerns relating to EMFs relating to electrical transmission 

lines can also lead to increased stress and health issues. EirGrid’s design standards 

require all OHLs to operate existing public exposure guidelines from ICNIRP and as 

such there should be no direct impact from EMFs; despite this EMFs are likely to remain 

a concern for local communities. This has been demonstrated in a number of public 

consultations. As a result, there remains a low to moderate risk to health as a result of 

this option.  

8.6.4 Local Economy 

There is a low (Cream) risk of significant impacts on the economy as a result of this 

option. In terms of employment, during construction the workforce would be relatively 

small in the context of the local and regional economy; it is likely to require specialist 

labour which may not be available locally. In operation there would be limited scope for 

employment opportunities. In terms of expenditure, there would be positive impacts on 

the local and regional economy, but this would be relatively low in magnitude. Specialist 

equipment is likely to be required from outside of the study area.  In terms of potential 

impacts on the operation of Dublin Airport, beyond those related to road congestion, it is 

not considered there would be a significant impact. Development in the vicinity of 

airports is subject to a number of restrictions and an OHL would be subject to the same, 

to ensure the safe and continued operation of the airport.  
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8.6.5 Utilities 

There is a low (Cream)  risk of significant impacts to third party utilities as a result of this 

option. Above and below ground utilities are the same as those described for option 1, 

with the addition of more 110kV and 220kV connections.  At Belcamp 220kV substation 

there is a 200kV UGC connection to Finglas and some local 110kV UGC connections. In 

addition to these, there are many 38kV and lower voltage OHLs criss-crossing the study 

area. Third party utility surveys will be undertaken prior to excavation for pylon 

foundations, thereby removing the risk of impacting underground cables, water supply 

pipes, private water sources or wastewater treatment systems. 

8.6.6 Summary of Socio-economic assessment of the Finglas – Woodland 400 kV OHL 

option 

The greatest risks from a socio-economic perspective from this option are to amenity. 

Risks to the economy and utilities are low; Traffic and Transport and health risks are 

considered to be moderate and moderate to low respectively. The risk to amenity is as a 

result of the significant. 

Topic Option 3 (New Belcamp to 
Woodland 400kV OHL) 

Traffic & Transport  

Amenity  

Health  

Economy  

Utilities  

  

Combined Socio-Economic 

Performance 

 

Table 42 Summary of socio-economic performance for the new Belcamp - Woodland 400 kV 

OHL option 

8.7 Summary of the assessment for the Woodland to Belcamp 400 
kV OHL option 

This option would involve constructing a new 400 kV OHL between Woodland 400 kV 

and Belcamp 220 kV substations. This option is the best performing option in none of the 

criteria compared to the other options.  The environmental and socio-economic criteria 
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are the worst performing compared to other options, given the specific environmental 

and visual sensitivities of the areas surrounding Belcamp 220 kV substation.   

Having considered all of the five criteria, the outcome of the multi-criteria assessment 

indicates that the new Woodland to Belcamp 400 kV OHL option (Option 3) does not 

perform very well, and it has been given a high impact (Dark Blue) on its overall 

performance. 

Topic 
Option 3: BEL – WOO  400 kV 

OHL 

Technical Performance 
 

Economic Performance 
 

Deliverability 
 

Environmental 
 

Socio-economic 
 

 
 

Combined Performance  
 

Table 43 Overall assessment outcome for the new Belcamp - Woodland 400kV OHL option 
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9 New Belcamp to Woodland 400kV 

Underground Cable 
This section describes the assessment of the new Belcamp – Woodland 400 kV UGC 

option against the five criteria, and their sub-criteria as described in Section 4.2. Each 

criterion is described in separate sections and a summary of the overall performance of 

the option is provided in Section 7.7. 

The assessments for the environmental and socio-economic criteria have been carried 

out by Jacobs, and a summary of its findings are presented in this report. Jacobs’ 

detailed reports of these assessments can be found on our website and the links can be 

found in Section 2.1.  

Due to the nature of UGC, additional investigations were carried out to better inform the 

assessment from a feasibility and technical point of view. There are certain aspects that 

we need to understand before an UGC option can be deemed feasible. For instance, the 

power carrying capacity (rating) of the cable is dependent on how it is laid in the ground.  

These investigations included a high-level feasibility study to determine if indicative 

feasible routes (which achieve adequate capacity ratings) can be found in the road 

network in the study area and what type of obstacles the cables may have to cross.  

Jacobs carried out this assessment and its detailed report (321084AJ-REP-002 Rev A03 

– Cable Feasibility Report) can be found on our website – see Section 2.1 for the link.  

Also, other technical behaviours of UGCs had to be examined to avoid the cables 

causing damage to other electrical equipment once installed. These investigations 

included cable integration studies and indicative reactive compensation requirements, 

harmonic filter requirements, and temporary overvoltage assessments (TOV).  

PSC carried out these assessments and its detailed report (Capital Project 1021 East 

Meath to North Dublin Grid Upgrade Cable Studies, EIR-014270, Rev 3, 7th June 2022) 

can be found on our website. 

Further investigations will have to be carried out in relation to these issues if any of the 

underground cable options are brought forward to Step 4 to reflect the actual route and 

parameters of the cable option.   
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9.1  Description of option 

This option involves a transmission network reinforcement centred on strengthening the 

network between the existing Belcamp 220 kV substation in County Dublin and 

Woodland 400 kV substation in County Meath. This consists of: 

• Construction of a new 400 kV underground cable linking a new 400 kV busbar at 

the existing Belcamp 220 kV station to Woodland 400 kV station. For the purpose 

of this investigation, we have assumed the length of the cable to be 

approximately 45 km;  

• At the existing Belcamp 220 kV station a new 400 kV C-Type busbar, and one 

400/220 kV transformer will be built. The new 400 kV station development must 

be capable of accommodating a future second 400/220 kV transformer and future 

additional 400 kV circuits, and expansion of the substation to an enhanced ring 

busbar. 

• At the existing Belcamp 220 kV station, a new 220 kV transformer bay will be 

required to connect the new 400/220 kV transformer. 

• At the existing Woodland 400 kV station a new line bay will be required to 

connect the new circuit. 

• Reactor compensation of c.100 MVAr at each station end of the new cable circuit 

will be required. The size of the reactor will be verified in further cable integration 

studies when circuit route and cable type are selected in later steps of the Six 

Step process. 

 

9.2 Technical Performance 

9.2.1 Compliance with health and safety standards 

Please refer to Section 4.2.1 for a detailed description. The new Belcamp – Woodland 

400 kV UGC option will be compliant with the relevant safety standards and is 

considered to have a low (Cream) risk of not complying with health and safety 

standards. 

9.2.2 Compliance with Security and Planning Standards  

The security standards of the transmission network are defined in the following: 

 

• The Transmission System Security and Planning Standards (TSSPS); and 

• The Operational Security Standards (OSS). 
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These standards will ensure that the system is planned and operated in a manner which 

adheres to system security and integrity, and reliability of supply criteria. 

The new Belcamp– Woodland 400 kV UGC option proposed will comply with the 

relevant system reliability and security standards referenced above. Although the option 

will meet the minimum technical requirements, certain aspects may differentiate the 

option’s technical performance compared to other options. A high-level summary of the 

technical aspects considered and investigated is presented below. 

The need analysis indicated that, without mitigation, single contingencies (the 

unexpected loss of a circuit or piece of equipment), of either of the existing 220 kV 

circuits between Woodland and Corduff or Clonee, would lead to power flows in excess 

of the capacity of the remaining of the two circuits.  The analysis indicated that 

generation redispatch to increase conventional generation in North Dublin would be 

required to mitigate the overloads. This issue was shown to worsen as demand in Dublin 

increases.  

When the new Belcamp – Woodland 400 kV UGC option is added to the system model, 

the analysis indicates an improvement in these issues by removing the expected 

overloads between Woodland and Corduff or Clonee.  

An assessment was undertaken into keeping the transmission network within standards 

following a loss of plant and equipment while another is out for planned maintenance. 

Maintenance is carried out annually during March to October. For planned outages, 

some re-dispatch of generation is allowed, but this should be kept to a minimum to 

ensure the most cost-effective generation is dispatched.   

The assessment determined the worst case to manage was planned maintenance on the 

new Belcamp – Woodland 400 kV UGC. This requires generation redispatch within 

allowed limits to manage a subsequent unplanned loss of transmission equipment. 

Without redispatch the issues identified in the need assessment would be experienced, 

with the unplanned loss of the Corduff – Woodland 220 kV circuit leading to a loading of 

146% on Clonee - Woodland. This is an improvement on the issues indicated in the 

needs assessment, which showed that during a maintenance and trip combination the 

Clonee – Woodland circuit could expect an overload of 172% depending on dispatch 

conditions.   

When all aspects are considered, the new Belcamp – Woodland 400 kV UGC option is 

considered to have good compliance when assessed against the above standards and 

hence has been given a low impact (Cream) in the assessment.  
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9.2.3  Reliability performance 

This criterion has been assessed using three inputs namely unplanned outages, planned 

outages and the time it takes to repair the circuit. The collective impact of these provides 

an indication of the annual availability of the asset. The reliability and outages of the 

station equipment associated with the circuit is assumed to be same for all options and is 

therefore not included in this analysis. 

The statistics for reliability are based on EirGrid’s and international failure statistics, the 

mean time to repair and the availability in days per 100 km per year for UGC. It has been 

assumed that the new Belcamp – Woodland 400 kV UGC circuit will be approximately 45 

km in length for the purpose of this assessment. 

Unplanned Outages:  

As mentioned in Section 8.2.3, almost all faults on OHLs are of short duration as a result 

of transient faults. If an auto-reclose function is provided for the protection of the OHL, it 

will restore the circuit shortly after the fault. Auto-reclose is not available for faults on 

UGC and as such faults are considered to be long-lasting and will not be re-energised 

until an investigation has been undertaken. Consequently, when a cable fault occurs, 

finding a fault location and resolving it can result in prolonged circuit outages. As such, 

cable circuits have a lower availability than OHLs because of the prolonged outage times 

in the event of a fault.  

There is only 1 km of existing 400 kV UGC in Ireland. This length of 400 kV UGC is too 

small a sample for determining meaningful performance statistics.  

Meaningful statistics can, however, be obtained by considering the fault statistics of the 

combined quantity (approximately 144 km) of 400 kV and 220 kV UGC under our control 

along with international failure statistics for cables29. Taking the fault statistics of this 

existing 144 km of UGC for the period 2004 to 2020, and the international failure for 

XLPE land cables from 220 kV to 400 kV, gives a projected fault rate of 0.27 Unplanned 

outages/100km/year.  

 
29 Cigre, TB379 Update of service experience of HV underground and submarine cable systems, 2020 
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Parameter Average statistics for 400 

kV & 220 kV UGC 

combined 

Reliability (Unplanned outages/100km/year) 0.27 

Mean time to repair (days) 25 – 45 Days30 

Unavailability due to disturbance (days/100km/year) 7 – 12 days  

Table 44 Average failure statistics for a 100km 400kV or 220kV UGC 

 
Table 45 shows the statistics for reliability, the mean time to repair faults, and the 

unavailability for 220 kV and 400kV cables (based on international failure statistics for 

cables29). These statistics, given that they apply to XLPE31 cables, are taken to be 

applicable for this option. 

Planned outages: 

Planned outages are normally associated with routine maintenance. The typical routine 

maintenance outage duration for 400 kV cables taken from our maintenance policies is 

2-3 days per annum (dependent on the number of joint bays and cable sections). Each 

year an operational test is performed, and periodically an ordinary service. These 

maintenance outages equate to a total unavailability of 0.84%, or c.2.5 days per annum. 

Combination of the planned and unplanned outages: 

The combination of the planned and unplanned outages the Belcamp – Woodland 400 

kV UGC option and the total annual unavailability are set out in the table below and 

adjusted to reflect the length of the proposed option. 

 
30 Dependant on installation method and number of joint bays 
31 XLPE cable means cross linked polyethylene 
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Belcamp – Woodland 400 kV UGC 

(45 km) 

Reliability (Unplanned outages/circuit 

length(km)/year) 
0.121 

Mean time to repair (days) 25 – 45 days 

Unplanned outages (Combined) 

Unavailability due to disturbances 

(days/circuit length(km)/year) 

3.1 – 5.5 days/annum 

Planned Outages  2.5 days  

  

Total Annual Unavailability 5.6 – 8 days/annum 

Difficulty/risk scale   

Table 45 Average failure statistics for a 45km 400kV UGC 

 

The average failure rate and time to repair for the new Belcamp – Woodland 400 kV 

UGC option is deemed to be high when compared to the OHL alternative. The 

availability of this option as a result of outages is in the range of 97.8-98.5% at best and 

unavailability could potentially be greater than a month per annum. Based on this 

assessment, the reliability criterion for the new Belcamp – Woodland 400 kV UGC is 

considered to be at a moderate performance (Dark Green). 

9.2.4 Headroom 

The new Belcamp – Woodland 400 kV UGC option accommodates a similar amount of 

large-scale demand in the Dublin and Mid-East region compared to the other options. 

Underground cable options were noted to provide marginally better headroom due to 

their lower overall electrical impedance, and circuit options that terminate at Finglas were 

shown to perform marginally better than those terminating at Belcamp due to Finglas 

substation being connected to all the existing 220 kV circuit between Woodland and 

North Dublin.  

The assessment indicates that the new Belcamp – Woodland 400 kV UGC option 

creates headroom (increases the amount of additional large-scale demand that could be 

accommodated) of approximately 275 - 325 MW compared to no reinforcement, 

depending on which scenario is analysed.   
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The new Belcamp – Woodland 400 kV UGC option performs well in the headroom 

criteria compared to the other options and is deemed to have a moderate (Dark Green) 

performance in terms of headroom. 

9.2.5 Expansion or extendibility 

The new Belcamp – Woodland 400 kV UGC will provide a future new circuit and as such 

there are opportunities for further expansion of the transmission network using this circuit 

as a platform in the future.  In the event that another connection along the cable route is 

required, these cable options may make the opportunity for expansion and extendibility 

more challenging and difficult compared to if an OHL technology was used. 

There are a number of aspects which make this more challenging. The cable circuit is 

relatively long and requires bespoke reactors at each end of the of the cable to limit the 

impact during energisation of the cables and also during normal operation as the 

reactors will make sure that the voltage does not deviate outside planning standards.  

If the length of the cable is changed then these reactors would have to be resized and 

new reactors purchased. In the event that the cable is associated with harmonic filters, 

then additional studies would have to be undertaken to ensure that the filters are 

properly tuned for any new cable length and size. This could mean that some purchased 

equipment would become redundant in the future, if the cable option chosen is altered. 

There may also be limitations on route options for diversions or connections to the new 

circuit in the road network (cables are preferably accommodated in roads to have easier 

access to the asset for maintenance and repair).    

The new Belcamp – Woodland 400 kV UGC option has a target thermal capacity32 

equivalent to the existing 400 kV circuits. Assessments of cable types available to 

maximise the capacity of the new circuit are under way at the time of this report. The 

result of these assessments will be an input to analysis in later steps of the Six Step 

process. The route selected will also be analysed for thermal pinch points, such as 

crossing roads or waterways or other cable circuits, that limit the capacity of the new 

circuit allowing mitigations to be developed where possible. 

The planned expanded Belcamp site will have sufficient space for the initial 400 kV 

busbar and transformer required, as well as any future needs for an expansion to the 

busbar and any additional 400/220 kV transformers or further 400 kV circuits. 

 
32 Thermal capacity of existing 400 kV OHL is a winter rating of 2963 A and summer rating of 2506A based on conductor  2 
x 600 mm2 ACSR CURLEW at 80°C,  
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After considering all aspects in this criterion, all cable options provide a worse base for 

any further expansion of the transmission network compared to OHL technology.  

The implications of the opportunity for expansion and extendibility is more challenging 

and difficult compared to OHL technology and new Belcamp – Woodland 400 kV UGC 

option will have a high (Dark Blue) impact in terms of difficulty to accommodate potential 

for future expansion.  expansion.  

9.2.6  Repeatability 

Underground Cable (UGC) technology for 220 kV and 400 kV voltages is already in use 

in the Irish transmission system, but on a smaller scale compared to OHL.  Every time 

an UGC option is proposed as a solution, each cable option will have to be studied on its 

own merits. Bespoke network design would have to be considered for each option that 

would take account of necessary harmonic distortion introduced by any cable or if 

voltage limiting equipment is required to accommodate the cable options into the 

transmission network.  

In terms of repeatability, it is recognised that there may be limitations in the network in 

regards to accommodating cables. The impacts of the above points are usually greater 

the higher the operating voltage of the cable used.   

Similarly, substations using both Air Insulated and Gas Insulated switchgear are already 

used extensively in the Irish transmission system and so will not introduce additional 

system integration, operational, and maintenance complexity that would affect the 

repeatability of the technology on the Irish transmission system.   

As such, it is considered that the new Belcamp – Woodland 400 kV UGC option has high 

to moderate risk of not meeting the repeatability criteria (Blue). 

9.2.7  Technical operational risk 

Underground cable and Air or Gas insulated substation switchgear are technologies that 

are tried and tested internationally and in Ireland. However, the nature of cable 

technology means that when cables are used over long lengths they require a bespoke 

design to be able to be accommodated into the network while remaining within the 

technical network design standards.  

The voltage level and the considerable length will influence the technical operational risk 

in regards to cable options. Special energising and switching procedures will be required 

to manage any of the UGC options in an operational environment.  
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These aspects and additional equipment required to accommodate the underground 

cable will increase the technical operational risk. The new Belcamp – Woodland 400 kV 

UGC option is considered to have a high to moderate (Blue) impact in relation to 

technical operational risk.   

9.2.8  Conclusion of technical performance 

This option is considered to perform adequately when all of the technical sub-criteria are 

considered and hence has been given a moderate to high impact (Dark Green) in the 

assessment.  

 

Summary of technical performance  

of the new Belcamp – Woodland 400 kV UGC 

option 

Health and Safety Standard 

compliance 
 

Security & Planning 

Standard compliance 
 

Reliability performance  

Headroom  

Expansion or Extendibility  

Repeatability  

Technical Operational risk  

  

Combined Technical 

Performance 
 

Table 46 Summary of technical performance of the new Belcamp - Woodland 400 kV UGC option 

9.3 Economic Assessment  
The economic performance of the options is represented using our colour scale with the 

individual performance of an option assessed relative to the performance of the other 

solution options.  
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9.3.1  Input cost to the economic appraisal 

9.3.1.1 Pre-engineering cost 

The pre-engineering costs are estimated to be €11 million. In the economic appraisal, a 

contingency provision of 5% has been applied to this amount.  

The phasing of the pre-engineering costs is as follows: 

Phasing of Pre-Engineering Spend – New Belcamp – Woodland 400 kV UGC 

2022 2023 2024 2025 2026 2027 

21% 52% 14% 14% 8% 0% 

Table 47 Phasing of pre-engineering spend for Belcamp - Woodland 400 kV UGC 

9.3.1.2 Implementation cost  

The capital investment required to deliver the new Belcamp – Woodland 400 kV UGC 

option is estimated to be €486 million. A provision for Transmission System Operator 

(TSO) related implementation cost and landowner payments, proximity allowance and 

local community fund has been included in this cost.  In the economic appraisal, a 

contingency provision of 10% has been applied to this amount. The estimated 

implementation cost is categorised into its general components and is summarised in 

Table 48. 

 

Categorised implementation cost – New Belcamp – Woodland 400 kV UGC 

 Cost category  Implementation cost 

(€m) 

Underground cable  357.8 

Stations 76.7 

Other (flexibility & proximity payments and 
other allowances) 

7.5 

SUB-TOTAL 442.0 

Contingency (10%) 44.2 

TOTAL 486.2 

Table 48 Categorised implementation cost for Belcamp - Woodland 400 kV UGC 

 

The phasing of the implementation costs is as follows: 
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Phasing of implementation spend – New Belcamp – Woodland 400 kV UGC 

2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 

15% 30% 40% 15% 0% 0% 0% 0% 0% 0% 0% 

Table 49 Phasing of implementation cost spend for new Belcamp - Woodland 400 kV UGC 

 

9.3.1.3 Life-cycle cost 

This sub-criterion consists of three separate inputs incurred over the useful life of the 

option, namely operation and maintenance cost, electrical losses and replacement cost. 

The equipment associated with the new Belcamp – Woodland 400 kV UGC option is 

expected to be maintained in accordance with the well-established existing practices. 

The operation and maintenance cost varies over the assets’ life time and as such three 

periods of approximate costs are assumed. Table 50 displays rounded figures to the 

nearest thousand. No replacement cost is assumed as the equipment has a life 

expectancy of 50 years which is line with the period for the economic assessment. 

Life-cycle cost for New Belcamp – Woodland 400 kV 

UGC 

Annual Operation and 

maintenance cost (€k) 

0-20 year period  €286k 

21-40 year period €206k 

41-50 year period €286k 

Annual Electrical losses 

cost (€M) 
€3.8M 

Replacement cost  €78M 

Table 50 Life-cycle cost for the Belcamp - Woodland 400 kV UGC 

9.3.1.4 Cost to Single Electricity Market  

As described in Section 4.2.2, Economic performance criteria, the cost to the Single 

Electricity Market represents the cost for the periods when the reinforcement is 

unavailable. The unavailability is based on the reliability performance of the option. This 

is a cost to the single electricity market and is calculated as a combination of the benefit 

in production cost saving (project benefit) and reliability performance of the option.  

The reliability performance of the option is taken from Section 7.2.3 Reliability. The 

production cost savings assessment used the TES 2019 scenarios and as such a range 

of annual production cost savings are used in the assessments as the different scenarios 
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have different demand and generation patterns. Table 51 show the input for this 

criterion. 

Cost to Single Electricity Market for  

Belcamp – Woodland 400 kV UGC option 

Annual Production cost saving 

(Benefit) (€m/annum) 
Range €-1.2m to €17.8m 

Annual unavailability of option 

during which benefits cannot be 

attributed  

Unavailable for 8 days, 

available 97.81% 

  

Annual Cost (saving) to SEM Range €-1.2m to €17.4m 

Table 51 Cost to single electricity market for the new Belcamp - Woodland 400 kV UGC 

 

9.3.1.5 Economic performance for the new Belcamp – Woodland 400 kV UGC option.  

When all of the above costs and savings are considered, the economic result of the new 

Belcamp – Woodland 400 kV UGC option indicates a poor result compared to the other 

options and hence is considered to have a moderate to high (Blue) impact on the 

economic result. To be able to differentiate between competing options in a measured 

way and to check the options’ performance in different credible future energy scenarios, 

a robustness and sensitivity test was carried out.   The objective is to identify the option 

that is impacted the least in its economic result for a range of credible future energy 

scenarios. This robustness test indicates a stable performance compared to the other 

options independent from which future energy scenario is used in the assessment. 

After considering both the economic result and the robustness test, the new Belcamp – 

Woodland 400 kV UGC is considered to provide a poor economic performance in 

comparison with the other options hence has been given a moderate to high impact 

(Blue) in the assessment.   
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Summary of economic performance  

of the new Belcamp – Woodland 400 kV UGC option 

Economic result  

Robustness  

  

Combined Economic Performance  

Table 52 Summary of economic performance of the new Belcamp - Woodland 400 kV UGC 

option 

 
Deliverability 

9.3.2 Implementation timelines 

The expected timeline for the implementation of the 400 kV single circuit cable option is 

a period of 7.75 years in total. This is subject to and following statutory consenting for 

the structures and associated access routes. This time frame can be divided into two 

phases.  

The first phase for all options is based on 4.5 years for the outline design, environmental 

assessment and the planning and permits process.  

The second phase for the 400 kV single circuit cable option totals 3.25 years and 

includes detailed design, procurement of materials and construction works. This 

assumption includes time for the design to be confirmed, landowner consents being 

obtained by EirGrid and materials ordered in the first 1.5 years of this period. The design 

works, material procurement and construction period for the works required in the 

existing stations will be incorporated into the timeline.  

The new 400 kV bays at Woodland 400 kV and Belcamp 220 kV substations are 

estimated to take 1.5 years.  

The UGC option has the shortest timeline of all of the options. The impact of the 

implementation timelines on the project is assessed to be moderate (Dark Green) for 

this option. 

9.3.3 Project plan flexibility 

Routes for the cable options will be developed in Step 4 of our grid development process 

should they be brought forward to that step. The cable route would be developed in line 

with EirGrid standard practices. It is established practice in grid development that 

transmission cables should be constructed in the existing public road network if possible. 
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This is to make access and maintenance to the cable easier once the project is 

constructed. 

One consideration in the selection of suitable roads to accommodate the cable options is 

the width of the required cable trench. All the cable options will require a 4-metre-wide 

trench and a working strip area wide enough to accommodate the required machinery. 

The road network in the study area will provide some flexibility in the identification of the 

best performing route. The use of Horizontal Directional Drill (HDD) technology to cross 

existing rivers, rail and roads will provide flexibility to avoid crossing point constraints.  

Once the emerging preferred route has been submitted for planning consent, there is 

limited flexibility as we would need to work within the constraints of the site development 

boundary (otherwise known as the redline) of the route and the technical limitations of 

the cable route such as bending radius and fixed joint bay locations of the cable.  

This option considered to have a moderate to high (Blue) impact on the project plan 

flexibility.   

9.3.4 Risk to untried technology 

In general, cables are increasingly used in transmission systems across the world and 

the mitigations to technical issues that arise with the technology are well known, and 

generally tried, and tested. In an Irish context, the first 220 kV XLPE cable was installed 

in 1984, and there are a number of recent projects on the Irish transmission system 

using this technology.  

Another consideration in terms of untried technology is the use of long sections of UGC. 

This can lead to many technical issues which require specialised technical studies to 

determine if it is technically feasible to use a particular length of cable. Although, these 

studies have been carried out in Step 3 they will have to be repeated in Step 4 if any 

cable option is progressed to take account of the actual cable route determined.  All 

cable options will require shunt reactors at either end of the cable to compensate the 

cable capacitance to keep the voltage within standards under normal operation.  

Although shunt reactors are in place in the transmission system today, the size of the 

required shunt reactors for some of the UGC options is large and there is limited 

experience with these types of installations. The cable option may also require 

installation of filters in several substations in the network to mitigate any harmonic 

voltage distortions. The location of the filters cannot be determined until the design of the 

cable is known and this poses a risk for UGC options.  
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The installation of long lengths of 400 kV XLPE UGC became possible in the late 1990s 

with the development of a suitable cable joint for connecting lengths of such cable 

together. Nevertheless, EirGrid’s experience with 400 kV cable is limited, with only a 

very small amount currently installed on the network.  

Another aspect in relation to the UGC option is that Horizontal Directional Drilling (HDD) 

technology will very likely have to be used to cross specific obstacles within the study 

area, such as rivers and motorways, for short lengths of the cable route. This poses 

another risk to the UGC options as it is an expensive methodology, requiring the use of 

specialist equipment.  

The risk to untried technology for the 400 kV single route cable option is considered to 

moderate to high (Blue).  

9.3.5 Dependence on other projects (outages) 

The UGC options involves a number of elements which would require planned outages.   

The required work in both Woodland 400 kV and Belcamp 220 kV substations would 

need proximity and commissioning outages. In Woodland, the work is in relation to the 

construction of the 400kV bay, which is included in CP1194 Woodland 400 kV 

redevelopment project. In Belcamp, a new 400 kV GIS substation and associated station 

elements will be required in order to connect the new UGC. 

The dependence on other projects for Option 4 is considered to have a moderate to high 

(Blue) level of impact. 

9.3.6 Supply chain constraints, permits, wayleaves  

For the new 400 kV UGC option, there may be significant supply chain constraints. This 

relates to the procurement and delivery of significant lengths (approx. 40km) of 400 kV 

UGC, the required filters and other associated large-scale equipment and testing 

apparatus. Cumulatively, this could result in significant supply chain constraints.  

Permitting is likely to be challenging, with the provision of 400 kV UGC infrastructure in a 

suburban area of the Greater Dublin Area, irrespective of final design and location. It is 

confirmed, for the purpose of this analysis, that cable trenches will need to be 

approximately 4m in width; in addition, it is envisaged that an 8m working width corridor 

will be required adjacent to the cable trench, thereby requiring an overall cable alignment 

width (permanent and temporary) of approx. 12m.  

There are no roads within the receiving environment that could accommodate this width 

of construction corridor without significant temporary and/or permanent alteration, such 

as the removal of ditches, boundary vegetation, front gardens, walls and piers etc. 
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Moreover, such roads would have to be closed for a considerable period of time, with 

potentially significant implications for traffic movements for both local access and 

commuter traffic. Overall, this would result in an impact of some significant scale and 

extent along the entire width of any UGC route. 

It is currently considered that the UGC options, due to their size, scale and likely impact, 

are likely to require planning permission. If statutory consent is required, it is likely to be 

the subject of an application directly to An Bord Pleanála (ABP) as Strategic 

Infrastructure Development (SID). It is considered likely that, given the nature and extent 

of the development and its potential environmental and community impact, as well as the 

potential public interest in the proposed development, ABP would hold a full Oral 

Hearing in respect of a new 400 kV UGC development.  

There is the potential for the UGC circuits to occur cross-country – i.e. away from public 

roads. This brings its own significant challenges in terms of landowner engagement and 

concerns, environmental and land use impacts – in particular the inability to undertake 

certain types of agricultural activity thereon.  

It is assumed that significant engagement with landowners with properties along public 

roads would be required in the delivery of a new 400 kV circuit, for such purposes as 

surveying, siting and construction. These landowners may be new to accommodating 

electricity infrastructure on their landholdings. New temporary and permanent easements 

would be required to facilitate construction of the new circuit. Based on recent precedent 

in terms of the provision of new high-voltage UGC transmission infrastructure, there is 

the potential for significant landowner opposition to this option.  

Having regard to all the above, this option is considered to have a moderate to high 

(Blue) impact in relation to the Supply Chain Constraints, Permits and Wayleaves 

criterion. 

9.3.7 Conclusion of deliverability performance of Option 4 

There are five sub criteria considered when the overall deliverability performance is 

assessed. The UGC options have the best implementation timelines when compared to 

the other options under consideration. This is a benefit to these options as 

implementation timelines for any network reinforcement are important to be able to 

assure that the transmission network will be in compliance with security standards and 

that all consumers have a secure electricity supply.   

It is likely that all of the UGC options would require planning permission or statutory 

consent, due to their size, scale and likely impact on the receiving environment.  They 

would preferably be accommodated in the public road network and would require a 2.1 
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m cable trench and an additional working strip, thereby requiring an overall cable 

alignment width (permanent and temporary) of up to 12 metres in certain places. This 

could have significant impacts and may impact deliverability of these UGC options. Road 

closures and potentially significant implications for traffic movements for both local 

access and commuter traffic would be a factor for all the UGC options during 

construction 

For a new 400 kV UGC from Woodland to Belcamp, implementation timelines is the least 

impact with all other sub criteria performing similarly. When all of these deliverability 

aspects are considered, this option is deemed to have a moderate to high impact (Blue) 

from a deliverability point of view.  

 

Topic Option 4 (New Woodland to 

Belcamp 400kV UGC) 

Implementation timelines  

Project plan flexibility  

Risk of untried technology 
 

Dependence on other projects 
 

Supply chain constraints, permits, 

wayleaves etc. 
 

 
 

Combined Deliverability 

Performance 
 

Table 53 Summary of deliverability performance of the new Belcamp - Woodland 400 kV UGC 

option 

 

9.4 Environmental Assessment 

9.4.1 Biodiversity 

There is a moderate (Dark Green) risk of significant impacts on biodiversity as a result 

of this option. In the absence of mitigation, the greatest effects on biodiversity would be 

during construction, where despite cables primarily being laid in public roads, there is 

potential for impacts on hedgerows, tree lines and aquatic ecosystems; other habitats 

and species may also be disturbed or fragmented during the construction phase and 

effects could be permanent in some cases. There is also the potential for permanent loss 
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of mature trees along the route, especially where roads are very narrow or where the 

UGC is required to cross fields and hedgerows off-road. The increased length of this 

route compared to Option 1 results in an increased risk of significant impacts to 

biodiversity.  

9.4.2 Soils and Water 

There is a moderate (Dark Green) risk of significant impacts on soils and water as a 

result of this option. The greatest impacts would be during construction. The risk to water 

bodies from silt and spillages during the construction process would be moderate as 

there are a number of waterbodies in the Study Area which would need to be crossed; it 

would not always be possible to use existing bridges for this purpose and in these cases, 

it would be necessary to go off-road and use other crossing techniques such as open cut 

trenches. There is also the potential for impacts on roadside ditches during construction. 

The risk is within the same category as for Option 2, despite being longer as the risks for 

Option 2 already take into account the potential for a large number of off-road crossing 

requirements which are more likely to be required along rural roads than in the urban 

areas close to Belcamp.  

9.4.3 Materials Assets - Planning Policy and Land Use  

There is a low to moderate (Green) risk of significant impacts on planning policy and 

land use as a result of this option. This option supports the ambitions of local planning 

policy for new transmission infrastructure to be underground where possible. There is 

the potential for the sterilisation of land where a UGC crosses third party lands, however 

that would be limited as a result of the preference to use public roads. This preference 

also reduces the level of land take required, except at the connections into Woodland 

and Belcamp: here there is the potential that the cable would have to be installed across 

third party land, requiring significant temporary land take during construction. This land 

take would be limited during operation, although a permanent wayleave and some 

restriction of agricultural practices above the UGC is likely.  

9.4.4 Landscape and Visual 

There is a moderate risk (Dark Green) of significant impacts on landscape and views as 

a result of this option. The impacts would be greatest during construction, but this impact 

would be temporary in nature. During operation, the impacts would be limited. There 

would be visible joint boxes periodically along the UGC route, although these would be 

quite small. There may also be some requirement for third party land take and 

permanent loss of mature trees and hedgerows at points along the route and 
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connections to the substations. The increased length of this option compared to option 1 

increases the number of joint boxes and the potential for losses of mature trees and 

hedgerows along the route 

9.4.5 Cultural Heritage 

There is a moderate (Dark Green) risk of significant impacts on cultural heritage as a 

result of this option. The impacts on cultural heritage from the UGC would be greatest 

during construction, both in terms of ground disturbance and impacts on the settings of 

heritage assets. The crossing of third-party lands at the substations presents a greater 

risk to heritage assets, especially unknown archaeological assets, than installation in the 

regional road network. During operation, there is also some potential for impacts on the 

setting of heritage assets from the joint boxes required along the UGC route. There are 

also a number of heritage features in very close proximity to the west of Belcamp 

substation that present constraints. 

9.4.6  Noise and Vibration 

There is a low to moderate (Green) risk of significant impacts from noise and vibration 

as a result of this option. Potential noise and vibration impacts from the UGC would be 

during the construction phase and would result from the trench works, particularly in 

areas of hard-standing, such as along roads. However, the baseline noise environment 

along roads is higher than that of rural areas, and as such, the impact is not likely to be 

significant. There may be a slightly greater impact at Woodland substation due to the 

rural nature of the area, but appropriate noise screening will be provided to minimise any 

noise nuisance. No impacts are anticipated during the operational phase, as the cable 

will be buried.  

9.4.7 Climate Change 

There is a moderate (Dark Green)  risk of significant impacts on and from climate 

change as a result of this option. UGCs are reasonably resilient to the impacts of climate 

change, such as storms, wind and rain, although changes in ground temperature and 

reduced moisture may have impacts on the efficiency of the cables. The volume of 

material required to construct an UGC between Woodland and Belcamp is significant 

and carries with it associated embodied energy. This would be greater than for Option 2. 

9.4.8 Summary of Environmental assessment of Option 4 

A number of environmental factors are at a moderate risk of significant impacts as a 

result of this option; this is because the impacts are similar to those for Option 2 where 
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many of the factors were considered to be at low to moderate risk, however this option is 

longer and so this increases the risk of such impacts. For soil and water, the greatest 

risks are as a result of open cut crossing of water bodies and constructing trenches in 

roads with roadside ditches alongside. These are most likely to occur in the more rural 

western part of the study area and are of a similar magnitude to those identified for 

Option 2. The risk to soil and water remains moderate. For all topics any risk would be 

during construction and therefore of a temporary nature. UGC are in accordance with 

local planning policy ambitions and are more resilient to the impacts of climate change. 

As a result, this option has an overall moderate risk of significant impacts on the 

environment (Dark Green).  

Topic Option 4 (New Belcamp to 

Woodland 400 kV UGC) 

Biodiversity  

Soil and Water  

Planning Policy and Land Use  

Landscape and Visual  

Cultural Heritage  

Noise and Vibration  

Climate Change  

  

Combined Environmental 

Performance  

 

Table 54 Summary of environmental assessment of the new Belcamp - Woodland 400 kV UGC 

option 

 

9.5 Socio-economic Assessment 

9.5.1 Traffic and Transport 

There is a moderate to high (Dark Green) risk of significant impacts on Traffic and 

Transport as a result of this option. There are similar impacts as those outlined in 

Option2, given that it is EirGrid’s preference to install UGC in the public road network. As 

a result, assuming an UGC rote would be largely in the public road, there are potentially 

very significant impacts on local and regional roads during its construction. Public roads 
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in the Study Area vary in their widths, with some being only 4m wide. Where routeing is 

in more narrow roads, installation may necessitate whole road closures and diversions 

for short periods of time. In the wider roads, one carriageway may require to be closed, 

resulting in the need for traffic management measures. This would lead to driver and 

pedestrian delay; increased fear and intimidation for pedestrians, especially where there 

are no footpaths along the roads being used; and potentially severance of communities, 

community facilities and businesses if any roads need to close. There are also potential 

implications for businesses, with employees and goods experiencing delays. A UGC 

route to Belcamp from Woodland will need to cross three motorways/national roads and 

navigate a route around Dublin Airport which is a substantial constraint. There would be 

careful consideration of the use of public roads in the vicinity of the airport and early 

discussions carried out with the airport operators to ensure there would be no significant 

impact on airport operations as a result of this option. Notwithstanding this, the increased 

length of this option compared to Option 2 increases the risks of significant impacts.  

9.5.2 Amenity  

There is a low to moderate (Green) risk of significant impacts on amenity as a result of 

Option 4.  As is set out in Section 6.6.2, amenity considers the combined impacts of 

traffic, views and noise during construction and views and noise during operation. There 

would be no impacts on noise and limited impacts on views in operation so only 

construction impacts are considered here. Noise impacts were considered to be low to 

moderate given the preference to use the public road network; whilst traffic impacts 

during construction may be significant, as described in Section 9.6.1, they are temporary 

in nature. In considering the combined amenity impact a greater weight is afforded to 

permanent impacts. As a result, the risk would be low to moderate that significant 

impacts on amenity would occur 

 

9.5.3 Health 

There is a low to moderate (Green) risk of significant impacts on health as a result of this 

option. Potential impacts relate to stress and anxiety associated with Traffic impacts, 

amenity impacts and ‘nuisance’ emissions such as noise. No significant impacts are 

anticipated from noise; there is a low to moderate risk of amenity impacts; although 

traffic impacts are moderate to high these would be temporary, Concerns relating to 

EMFs relating to electrical transmission lines can also lead to increased stress and 

health issues. There is no electric field above ground level of underground cables as the 

field is fully screened by the cable sheath. Magnetic fields from UGC drop rapidly with 
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lateral distance.  EirGrid’s design standards require all OHLs to operate to existing public 

exposure guidelines from ICNIRP; recent studies (EirGrid 2014) show that surveyed 

existing underground cables are well below the ICNIRP reference level set to protect 

public health. Taking into account all of these factors, it is considered there would be a 

low to moderate risk of significant impacts to health as a result of this option.  

9.5.4 Economy 

Potential impacts on the economy from this option are considered to be positive but are 

of a low (Cream) risk, i.e. unlikely, to be significant for the local and regional economy. 

This is due to the likelihood that a small construction workforce is envisaged to be 

required to construct this option, and its atypical nature will also require construction 

workers to have particular skills and experience, making it harder for currently employed 

individuals to gain employment on the project. Similarly, supply-chain benefits are likely 

to positive but limited given the specialised nature of construction. During operation, 

potential impacts on the economy are anticipated to be positive (in the context of 

reinforcing the wider electricity network), albeit limited given the nature of the project. 

9.5.5 Utilities 

There is a moderate (Dark Green) risk of significant impacts on utilities as a result of this 

option. It is EirGrid’s preferred approach for UGC solutions, to use the existing road 

network (burying cables within the roads themselves) rather than within greenfield 

agricultural lands. As such, there is a greater potential to encounter pre-existing 

underground utilities than may otherwise be the case were an offline route to be taken or 

an OHL constructed. There are likely to be a number of underground utilities in the 

regional and local road network between Woodland and Finglas substations, including 

other electricity cables, telecommunication cables, sewers, and public and private water 

supplies. Whilst any utilities that are required to be altered or diverted would be done so 

at a time when disruption to the public would be reduced insofar as possible, and any 

disruption would be of a short duration, there is a reasonable likelihood of encountering 

other utilities during construction. There is an existing aviation fuel line in the road to the 

immediate south of Belcamp substation which poses a significant constraint on the use 

of that road. The increased length of this option compared to Option 2 increases the 

risks of significant impacts. 
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9.5.6 Summary of Socio-economic assessment of Option 4 

The greatest risk of this option, from a socio-economic perspective, is on Traffic and 

Transport. For other socio-economic topics the risk of significant impacts is considered 

to be moderate (utilities) low to moderate or low (economy). The impacts on traffic are 

not insubstantial, especially in the more urban areas of the study area; however, they are 

temporary in nature. As a result, this option has an overall moderate risk of significant 

impacts from a socio-economic perspective (Dark Green). 

Topic Option 4 (New Belcamp to 
Woodland 400 kV UGC) 

Traffic & Transport 

 

Amenity   

Health 

 

Economy 

 

Utilities 

 

  

Combined Socio-Economic 

Performance 

 

Table 55 Summary of Socio-economic performance for the new Belcamp to Woodland 400kV 

UGC options 

 

9.5.7 Summary of the assessment for the Woodland to Belcamp 400 kV UGC option 

This option would involve constructing a new 400 kV UGC between Woodland 400 kV 

and Belcamp 220 kV substations. This option is the best performing option in the 

deliverability criterion compared to the other options.  The economic criterion is the worst 

performing compared to other options, as this option is the longest route and UGC being 

more expensive than OHL.   

Having considered all of the five criteria, the outcome of the multi-criteria assessment 

indicates that the new Woodland to Belcamp 400 kV UGC option (Option 4) does 

perform well, and it has been given a moderate impact (Dark Green) on its overall 

performance. 
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Topic 
Option 4: WOO-BEL 400 kV 

UGC 

Technical Performance 
 

Economic Performance 
 

Deliverability 
 

Environmental 
 

Socio-economic 
 

 
 

Combined Performance  
 

Table 56 Overall assessment outcome for the new Belcamp - Woodland 400kV UGC option 
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10 Conclusions 

The East Meath – North Dublin Grid Reinforcement (Capital Project 1021) is a planned 

reinforcement of the electricity network between Woodland 400 kV substation in County 

Meath and either Finglas or Belcamp 220 kV substations in County Dublin. The project is 

in Step 3 of the six-step approach that we use when we develop and implement a 

solution to any identified transmission network problem. 

The project is essential to enable the further integration of renewable energy in line with 

Government policy ambitions. It will further be a key enabler in meeting the growing 

demand for electricity in the east region.  

The purpose of Step 3 is to decide on the  Best Performing Option. In Step 3, there were 

four options investigated.  

• Option 1: New 400 kV OHL between Woodland 400 kV Station and Finglas 220 

kV Station;  

• Option 2: New 400 kV UGC between Woodland 400 kV Station and Finglas 220 

kV Station; 

• Option 3: New 400 kV OHL between Woodland 400 kV Station and Belcamp 220 

kV Station; 

• Option 4: New 400 kV UGC between Woodland 400 kV Station and Belcamp 220 

kV Station; 

Each of these options has been assessed against the five criteria covering technical 

performance, economic performance, deliverability performance, environmental impacts 

and socio-economic impacts.  

Based on the multi-criteria assessment, Option 4, the UGC to Belcamp, is the Best 

Performing Option (BPO). 

This option will be brought forward to Step 4 of EirGrid’s framework. A short-list of route 

options will be brough forward for public consultation later in 2022, all feedback will be 

considered before a cable route is confirmed. 



   
 

Appendix 1 – Transmission map showing substation 

locations 
An extract of the transmission map is presented below. The entire map can be found on our website in the following link 
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Group-Transmission-Map-January-2020.pdf 

 

Belcamp 220 kV substation is located in north County Dublin along the R139.  This substation is relatively new and is not shown in the 
transmission map yet. The substation’s location is indicated for clarity. 

 

  

http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Group-Transmission-Map-January-2020.pdf
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Appendix 2 – Technical performance of options 

Summary of Technical Performance of all options 

 
Option 1 

FIN OHL 

Option 2 

FIN UGC 

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Health and Safety Standard 

compliance 
 

   

Security & Planning Standard 

compliance 
 

   

Reliability performance  
   

Headroom  
   

Expansion or Extendibility  
   

Repeatability  
   

Technical Operational risk  
   

     

Combined Technical 

Performance 
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Appendix 3 – Economic performance of options 
 

 

Summary of economic performance all options 2022 values 

 
units Option 1 

FIN OHL 

Option 2 

FIN UGC 

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Pre-Engineering Costs [€M] 10 10 10 11 

Project Implementation Costs [€M] 114 300 130 396 

Project Life-Cycle Costs (Losses) [€M] pa 46 82 63 108 

Project Life-Cycle Costs (O & M) 

Presented in period of years  

(1-20), (20-40), (40-50)  

[€k] pa 

230 

337 

2623 

247 

193 

247 

327 

493 

2452 

286 

206 

286 

Project Life-Cycle Costs (Decommissioning & 

Replacement) 
[€M] N/A 60 N/A 78 

Cost to SEM based on unavailability of 

reinforcement (TES Scenario used) 
[€M] pa Range 62 to 321 Range 74 to 384 Range -17 to 251 Range -20 to 298 

      

Combined Economic Performance      
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Summary of economic performance of all options 

 
Option 1 

FIN OHL  

Option 2 

FIN UGC  

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Economic Result     

Robustness     

     

Combined Economic Performance     
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Appendix 4 – Deliverability performance of options 

Summary of deliverability performance of all options 

 
Option 1 

FIN OHL  

Option 2 

FIN UGC  

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Implementation timelines     

Project plan flexibility     

Risk of untried technology     

Dependence on other 

projects 
 

   

Supply chain constraints, 

permits, wayleaves etc. 
 

   

     

Combined Deliverability 

Technical Performance 
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Appendix 5 – Environmental performance of options 
 

Summary of environmental performance of all options 

 
Option 1 

FIN OHL  

Option 2 

FIN UGC  

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Biodiversity     

Soils and water     

Planning policy and land use     

Landscape and views     

Cultural heritage     

Noise and Vibration     

Climate Change     

     

Combined Environmental  

Performance 
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Appendix 6 – Socio-economic performance of options 
 
 

Summary of socio-economic performance of all options  

 
Option 1 

FIN OHL  

Option 2 

FIN UGC  

Option 3 

BEL OHL 

Option 4 

BEL UGC 

Traffic and Transport     

Amenity     

Health     

Economy     

Utilities     

     

Combined Socio-Economic 

Performance 
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1. Introduction 

1.1 Project Need 

The East Meath – North Dublin Grid Upgrade (referred to as the ‘Proposed Development’ in this report) will 

strengthen the electricity network in the east of Meath and the north of Dublin to improve the transfer of 

power across the existing transmission network. We need to upgrade and strengthen the network to: 

 address the increased electricity demand in east Meath and north Dublin due to economic 

development and population growth, 

 reduce the use of and reliance on fossil fuels for electricity generation,  

 facilitate further development of renewable energy generation, onshore and offshore, and; 

 assist in achieving climate action targets of having up to 80% of electricity coming from renewable 

sources by 2030. 

This project was identified as one of the candidate solutions in the Shaping Our Electricity Future Roadmap1 

which was published in November 2021. 

The need for the Proposed Development has been established through a series of studies completed at Steps 

1 to 3 (see Figure 1-2 below for reference).  These reports are available on the project website2.  This series of 

studies identified the need for a new connection between Woodland and Belcamp substations and that an 

underground cable would be the best technology for this connection. The Proposed Development is a high 

voltage (400 kV) underground cable between Woodland and Belcamp substations and the need for the 

project remains robust. 

1.2 Project Benefits 

The project is essential to meet the Government of Ireland’s Climate Action Plan 20233 target to increase the 

proportion of renewable electricity to 80% by 2030, which includes transporting electricity from offshore 

wind energy. In addition to supporting future renewable generation, the project will improve power quality 

and support growing electricity demand in the north Dublin area. 

The Proposed Development will strengthen the transmission network between Woodland and Belcamp 

substations to continue to ensure the security of the network feeding the east of Meath and the north of 

Dublin, between Woodland, Clonee, Corduff, Finglas and Belcamp substations. EirGrid has identified that the 

Proposed Development will have the following benefits: 

 Security of Supply – Improve electricity supply for Ireland’s electricity consumers. The network can be 

more readily rearranged in response to an unplanned tripping or during planned outages to manage 

power flow; 

 Sustainability – Help facilitate Ireland’s transition to a low carbon energy future by connecting 

renewable energy sources (onshore and offshore) to the network and reducing use of fossil fuels for 

electricity generation; 

 Community – Deliver community benefits in the areas that facilitate the project infrastructure 

including savings in electricity costs and addressing increased electricity demand in the area; 

 Competition – Apply downward pressure on the cost of electricity; and 

 Economic – Contribute to the regional economy particularly during the construction stage and 

support foreign direct investment. 

 
1 https://www.eirgridgroup.com/site-files/library/EirGrid/Shaping_Our_Electricity_Future_Roadmap.pdf  
2 https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/  
3 https://www.gov.ie/en/publication/7bd8c-climate-action-plan-2023/  
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1.3 Project Description 

CP1021 is a proposed development to reinforce the network between East Meath and North Dublin. As noted 

above, reinforcement of this part of the network is needed to continue to ensure the security of the network 

feeding the east of Meath and the north of Dublin, between Woodland, Clonee, Corduff, Finglas and Belcamp 

substations.  

The Proposed Development will add a high-capacity 400 kV underground cable electricity connection from 

Woodland substation near Batterstown in County Meath to Belcamp substation near Clonshaugh in north 

Dublin (see Figure 1-1).   

 

Figure 1-1: East Meath – North Dublin Grid Upgrade Step 4 Study Area 

1.4 Assessment Process 

For any identified transmission network problem, EirGrid follows a six-step approach when they develop and 

implement the best performing solution option. This six-step approach is described in the document ‘Have 

Your Say’ published on EirGrid’s website4. The six steps are shown at a high-level in Figure 1-2. Each step has 

a distinct purpose with defined deliverables and collectively they represent the lifecycle of a development 

from conception through to implementation and energisation. 

 
4 http://www.eirgridgroup.com/the-grid/have-your-say/ 
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Figure 1-2: EirGrid’s six-step approach to developing the electricity grid 
The Proposed Development is currently in Step 4, where the project team in consultation with stakeholders 

and the community identifies exactly where the underground electricity circuit will be built.  The timeline for 

Step 4 can be seen in Figure 1-3. 

  

Figure 1-3: EirGrid’s six-step timeline for the Proposed Development 
In Step 1, EirGrid identified the need for the Proposed Development.  

In Step 2, EirGrid compiled a shortlist of best performing technical options, which went out for public 

consultation between October and December 2020. This included a mix of overhead line and underground 

cable technological solutions and the possibility of a new transmission route being between Woodland and 

either Corduff, Finglas or Belcamp substations. This identified a short list of four options: an underground 

cable or overhead line to either Finglas or Belcamp substations.  

In Step 3, EirGrid re-confirmed the need for the Proposed Development and assessed the feasibility of, and 

constraints which may impact upon, the shortlisted technology options to strengthen the electricity network 

in East Meath and North Dublin. In April 2022, EirGrid identified the 400 kV underground cable option 

between Woodland and Belcamp substations as the best performing option to progress for this Proposed 

Development. This was communicated to stakeholders through a Public Engagement awareness campaign 

from May to June 2022, during which time feedback was encouraged through the project website, webinars 

and through mobile information units in the study area.   

As part of Step 4, EirGrid has identified four potential underground cable route options and has consulted on 

these options during September to November 2022.  The four proposed route options have been assessed 

against five key assessment criteria:  

 Environment. This criterion assesses the potential environmental impact of an option on the 

following: biodiversity; geology and soils; surface water and flood risk; planning policy and land use; 

landscape and visual impact; cultural heritage; noise & vibration; and air quality. 

 Socio-economic. This criterion assesses the potential social and economic impact and level of social 

acceptability of an option.  Relevant considerations include traffic & transport; amenity; human 

health; employment and economy; agriculture (including equine); and utilities and critical 

infrastructure.  

 Technical. This criterion assesses the technical performance of an option with reference to security of 

supply and efficiency standards including system reliability; headroom and ratings; maintainability; 

operational risk; and repeatability. 

 Deliverability.  This criterion assesses the ability to construct and deliver an option within an 

acceptable period of time. Relevant considerations include design complexity; traffic disturbance; 

dependence on other service providers; permits and wayleaves; and implementation timelines. 

 Economic.  This criterion assesses economic performance which considers investment costs and life-

cycle costs. 
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Figure 1-4: EirGrid’s Five Assessment Criteria for Projects 

1.5 Purpose of Report 

Step 4 has been divided into two sub-steps: Step 4A and Step 4B.  This Step 4A Report presents a technical 

analysis of the proposed route options. It describes the process followed to identify the proposed route 

options and presents an evaluation of these options against a set of criteria while also considering feedback 

from stakeholders, local communities and the public. This report identifies what EirGrid, on the basis of 

information currently gathered, considers to be the Emerging Best Performing Option for the route of the 

underground cable.  

This report will be published and EirGrid will consider all feedback arising and will use this, and further 

surveys and analysis, to confirm the Best Performing Option at Step 4B. The Best Performing Option will be 

the route option taken forward as part of the process to apply for planning permission (Step 5 of the six-step 

development process). 

1.6 Structure of Report 

This report is structured as outlined in Table 1.  

Table 1.1: Report Structure 

Section Overview 

Chapter 1 Introduction An introduction to the development, setting out the project need, project benefits and 

project description as well as providing an outline of the assessment approach.  

Chapter 2 Route Development 

Process 

An explanation of the Step 4A route design and assessment approach, the assessment 

criteria and the methodology adopted.  

Chapter 3 Description of Route 

Options 
A description of the route options assessed and those not progressed.  

Chapter 4 Environment Assessment The assessment of route options against the environment assessment criteria. 

Chapter 5 Socio-economic 

Assessment 
The assessment of route options against the socio-economic assessment criteria. 

Chapter 6 Technical Assessment The assessment of route options against the technical assessment criteria. 

Chapter 7  Deliverability Assessment The assessment of route options against the deliverability assessment criteria. 

Chapter 8 Economic Assessment The assessment of route options against the economic assessment criteria. 

Chapter 9 Emerging Best Performing 

Option and Conclusion 

A comparison of the four route options (Option A – D) and selection of the Emerging Best 

Performing Option with an explanation of why it has been selected.  

Appendices Supporting information for the text of this report. 
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Section Overview 

Figures Supporting maps and drawings. Some figures are inset within the text and some are stand-

alone at the end of the report.   

1.7 Accompanying Reports 

The following reports accompany this Step 4A Report: 

 Cable Feasibility Report5, Jacobs, 2022 – this standalone report considers the technical feasibility of 

the underground cable solution and two connection options, Woodland substation to Finglas 

substation or Woodland substation to Belcamp substation.  

 Step 4A Constraints Report6, Jacobs, 2022 – this standalone report identifies the constraints 

(environmental and socio-economic) considered in the identification of route options. 

 Consultation and Engagement Summary Report7, Jacobs, 2023 – this standalone report provides a 

summary of engagement activities carried out in Step 4, including a public consultation, focus groups 

and other engagement activities such as stakeholder meetings, in person information days and 

webinars. 

 Step 4A Social Impact Assessment8, Jacobs, 2023 – this report provides a high-level assessment of 

socio-economic impacts resulting from the project in both the construction and operational 

(energisation) phases considering cultural identity, employment and educational opportunities, 

place and community attachment, health and overall sense of social cohesion. 

 
5 https://www.eirgridgroup.com/site-files/library/EirGrid/321084AJ-REP-002-Cable-Feasibility-Report-Final-April-2022.pdf  
6 https://www.eirgridgroup.com/site-files/library/EirGrid/321084AJ-REP-009_Constraints-Report-Final-August-2022-Clean.pdf  
7 https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/  
8 https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/  



CP1021 East Meath - North Dublin Grid Upgrade 

 

CP1021 East Meath North Dublin Grid Upgrade: Step 4A Report  6 

2. Route Development Process 

2.1 Introduction 

As detailed in Section 1.4, this Step 4A Report presents an analysis of the proposed route options that were 

identified following confirmation at the end of Step 3 that the Best Performing Technological Option was an 

underground cable (UGC) between Woodland and Belcamp substations. As noted in Section 1, the aim of the 

route development process is to identify the location of an Emerging Best Performing Route Corridor Option. 

The following sections outline how the proposed route options were designed and how they were assessed. 

The proposed route options are described in Chapter 3 and assessed in subsequent chapters.  

2.2 Our Approach 

This approach to route options identification and appraisal is a best practice approach to the Consideration of 

Alternatives for a linear infrastructure project and a key tenet of EirGrid’s Framework for Grid Development.  

The design of the proposed route options at Step 4 were based on the application, where reasonably 

practicable, of the following routing principles:  

 Avoid motorways;  

 Maximise the use of regional and local roads;  

 Avoid town centres and industrial estates;  

 Avoid going off-road, through private land and through agricultural land where possible;  

 Avoid sensitive natural and built heritage locations;  

 Minimise impact on communities where possible; and  

 Minimise the overall length of the route. 

These routing principles align with EirGrid’s five key assessment criteria – Environment; Socio-Economic; 

Technical; Deliverability; and Economic, which are described in further detail in Section 2.4. By following the 

routing principles, improved route options were developed. Error! Reference source not found.Figure 2-2 

outlines the process that was followed. 

For the purposes of this route option assessment, a trench width of 1.5m to 2.1m was assumed. Error! 

Reference source not found. Figure 2-1 below shows an indicative arrangement of a High-Voltage 

Alternating Current (HVAC) cable (single conductor per phase solution).   

 

Figure 2-1: Indicative arrangement of a High-Voltage Alternating Current (HVAC) Cable 
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Figure 2-2: Step 4A Route Design Process 
  

Study Area

• The Study Area from Step 3 was refined by considering a wide variety of factors including 
stakeholder and community feedback, technical requirements, road network presence, 
settlements, presence of existing utilities, physical constraints such as motorway, river or rail 
crossings and environmental constraints.

Constraints 
Identification

• A significant number of environmental and socio-economic constraints/receptors were 
identified and mapped. 

• Constraints include houses, towns and villages, equine and agricultural land, motorways, 
designated sites, archaeological features, areas of peat, woodland, rivers and businesses. 

• The constraints were used to inform a baseline assessment, identifying potential impacts for 
each environmental and socio-econmomic topic. 

Possible route 
options

• Workshops were held with specialists from the project team to identify all reasonable options 
between Woodland and Belcamp substations, taking into account the mapped constraints and 
the routing principles. 

Route Section 
Assessment

• A long list of options, comprising route sections, were identified. These individual sections were 
assessed against the routing principles. 

• The individual sections that scored poorly or did not connect to well performing adjacent route 
sections were not progressed.

End-to-End 
Assessment

• The short listed individual sections were combined to create four end-to-end options.

• Feedback on these four end-to-end options was sought from the public and other stakeholders 
as part of the public consultation in 2022.

• The feedback from the public consultation was considered by the project team and the options 
were assessed against the five assessment criteria to provide a rating of potential impact.
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2.2.1 Study Area 

As part of Step 3, the Study Area was further refined by considering a wide variety of factors. These included 

stakeholder and community feedback as well as technical requirements of the project, road network 

presence, settlements, presence of existing electrical utilities, physical constraints such as motorway, river or 

rail crossings and environmental constraints. In particular, the conurbations of Swords and Blanchardstown 

have been excluded from the Study Area (see Figure 1-1); as has Malahide Estuary, which is a European 

designated Special Area of Conservation. 

Following the identification of Option 4 – Woodland to Belcamp 400 kV UGC as the Emerging Best 

Performing Technical Option and as a result of the feasibility studies and assessments the study area was 

further refined in March 2022. The Study Area shown in Figure 1-1 was used as the basis for the Step 4A 

assessment and formed the boundary for the identification and mapping of constraints.  

2.2.2 Constraints Identification 

In advance of the Step 4A Public Consultation (September to November 2022) a Constraints Report9 was 

published. The purpose of the Constraints Report was to review and update the constraints identified in Step 

3, to ensure they may be considered appropriately as part of the assessment work to select the Emerging 

Best Performing Option. The objective of the Constraints Report was to identify the international, 

national, county, and local constraints that should be taken into account to better inform the design of the 

Proposed Development. 

The project team used site visits, consultation, online mapping, and a project Geographical Information 

System (GIS) to ensure that details were not omitted and would be fully considered as part of the 

development of potential route options. This mapping is available for public viewing via the EirGrid website10.  

The study area was subdivided into sub-study areas to allow the identification of key constraints and to better 

understand the varying characteristics. The key constraints were used to inform a baseline assessment of the 

following socio-economic and environmental aspects: 

 Socio-Economics Factors 

o Traffic and Transport 

o Amenity 

o Human Health 

o Economy 

o Utilities and Critical Infrastructure; and 

o Agronomy including Equine 

 Environmental Factors 

o Biodiversity, Flora and Fauna 

o Soils and Water 

o Material Assets 

o Planning Policy and Land-Use 

o Landscape and Visual 

o Cultural Heritage (Archaeological and Architectural Heritage) 

o Noise and Vibration 

 
9 https://www.eirgridgroup.com/site-files/library/EirGrid/321084AJ-REP-009_Constraints-Report-Final-August-2022-Clean.pdf  
10 https://www.eirgridgroup.com/the-grid/projects/cp1021/related-documents/  



CP1021 East Meath - North Dublin Grid Upgrade 

 

CP1021 East Meath North Dublin Grid Upgrade: Step 4A Report  9 

o Air Quality; and 

o Climate Change. 

The potential impacts presented in the Constraints Report were used to guide the identification and 

assessment of possible route options as part of the subsequent Step 4A route design process.  

2.2.3 Possible Route Options 

Possible route options were developed using the project Geographical Information System (GIS). This 

allowed consideration of constraints and routing principles while identifying possible route options. 

Workshops were held with technical, environmental and socio-economic specialists from the project team to 

identify and develop initial designs for range of possible route options. As part of this stage of the process, 

the project team attempted to avoid, where possible, direct impacts on key socio-economic and 

environmental constraints, such as houses, towns and villages, businesses, equine and agricultural land, 

designated sites, archaeological features, area of peat and woodland.  

Given the large number of potential route options, it was decided that the proposed route options would be 

broken down into shorter sections first, and then assessed. Eighty-eight individual route sections were 

designed and labelled for the nodes they connected (for example the section between Nodes A and B was 

labelled as Route Section AB). This is illustrated in Figure 2-3.  

 
Figure 2-3: Route Sections and Nodes 
 

This process has been described as being like building with bricks. The individual bricks can be swapped out 

or added together to make something larger. The shorter route sections could be added with other sections 

to create longer route sections. The route section approach allows greater flexibility in the design and 

subsequent assessment of route options. In addition, constraints can be more easily avoided by switching to a 

different route section, and the routing principles can be followed more closely.  

This long list of possible route sections, defined by nodes, was taken forward to the next stage of the design 

process, route section assessment.  
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2.2.4 Route Section Assessment 

The assessment of route sections was based on the five key assessment criteria (Environment; Socio-

Economic; Technical; Deliverability; and Economic (see Section 2.4 for further details on the criteria)). These 

are the same criteria that are used for the assessment of route corridors (see Chapters 4 to 8 for the 

assessments). With the use of GIS, a large amount of environmental, social and technical data was collected 

for each route section. For example, this included the number of houses along each route section, how many 

watercourses in the route section, the geology of the route section, how many archaeological sites were 

within 25m, 50m, 200m, etc. The data collected is presented in Appendix F of this report.  

This data was used as the basis for the assessment of the individual route sections. Environmental and socio-

economic specialists used this data and professional judgment to identify the potential impacts, challenges 

and risks of each route section to assign a ranking based on the process outlined in Section 2.4 of this report. 

Route sections that had greater potential impact, greater challenges or higher risk relative to comparable 

sections were sifted out and not progressed. The outcome of this process is summarised in Section 3.1.2 of 

this report.   

2.2.5 End-to-End Assessment  

Following the Route Section assessment, the better performing route sections were added together to create 

end-to-end options between Woodland substation and Belcamp substation. The four (End-to-End) route 

options presented to the public and stakeholders during the Step 4A consultation are assessed in Chapters 4 

to 8 of this report. The four options share some common sections in certain areas (e.g. between Bracetown 

and Kilbride). This is because the route sections at these locations were assessed to be the best performing. 

Other alternative route sections at these locations were explored in accordance with the process described 

above and were deemed not to perform as well as the identified options.    

The four options presented at public consultation are presented in Chapter 3. Some larger areas are shown 

on the maps where a specific alignment has yet to be identified. These areas typically incorporate off road 

sections where engagement with landowners in these areas will continue, with the route design in these 

locations subject to further assessment and development. 

The results of the end-to-end assessment are shown in Chapters 4 to 8 of this report.  The proposed route 

options are subject to further design and changes as the project continues to the next steps. This will result 

from further surveys, through public consultation, or information from landowners and statutory bodies.  

2.2.5.1 Assumptions and Limitations 

For all route options, the following assumptions have been made:  

 The UGC will be installed in sections equal to the length of cable on drum (approximately 700 m). 

Welfare facilities and storage area to be provided at the end of each section; 

 Motorways, national roads, railways and major rivers and canals will be crossed using Horizontal 

Directional Drilling (HDD) reducing disruption and impacts to these elements of transport 

infrastructure and the environment;  

 The cables will be laid primarily using the regional and local road network and will not cross third-

party land, except where physical constraints dictate that approach (for example, there is insufficient 

space in the road network to accommodate the cables and joint boxes e.g. the local road to the 

Woodland substation from R154 already carries the East West Interconnector DC cable with 

insufficient space to accommodate the Proposed Development); 

 Indicative routes were assumed in the off-road areas. Further surveys, design, engagement and 

assessment work are required to inform the refinement of the route design in these areas. The 

assumed off-road routes were necessary since assessing a much wider corridor would not have been 

practicable. The wider corridors are shown in the accompanying figures to reflect the further work 

required to optimise the route during Step 4B.   
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 The circuit will be connected into the substations as underground cables and there will be no 

requirement for overhead line (OHL) connections. In this regard, there will be requirement for 

associated additional apparatus and works within both Woodland and Belcamp substations; however, 

this is not considered further for the purposes of this Step 4A report, as this is a matter of technical 

detail relevant to Step 5 – it does not influence the cable routing process.  

2.3 Public Consultation 

EirGrid invited the public to give feedback on the four proposed route options during a public consultation 

from September to November 2022. A range of communication methods were adopted including in person 

meetings and online methods to reach as wide an audience as possible. Public Consultation was promoted 

through Community Forum meetings, onsite engagement in the project area, stakeholder engagement, 

public webinars, multi-channel advertisements, social media and a project website. The consultation opened 

on 7 September 2022 and remained open for twelve weeks, closing on 30 November 2022.  EirGrid 

undertook engagement to promote the consultation among local stakeholders. This phase included: 

 A Community Forum, with independent chair and members from local community groups, met a 

total of 4 times during the consultation period.  

 Three focus groups convened in November 2022 across the study area to gain further insights from 

members of the local community. 

 Five onsite engagements, with a Mobile Information Unit visiting towns and villages.  

 Six in-person drop-in sessions held at various venues. 

 Engagement (including meetings and/or written communications) with multiple stakeholders. 

 Three public webinars. 

 Attendance at the Meath Energy Expo.  

 Door-to-Door Engagement carried out by Community Liaison Officers (CLOs).    

 A media campaign in regional press and radio, social media, a project website, and online 

consultation portal. 

The public consultation process allowed members of the public to view the four proposed route options 

(Figure 3-3 to Figure 3-6) in a consultation brochure11 as well as other materials available via the project 

website, including interactive mapping, to view the route sections that were not progressed (see Figure 3.1.2).  

The public were invited to provide comments in relation to each route, about the approach taken on the 

project to date, and confirm if there were any events in the local area that should be considered during 

scheduling of the project.  

Three channels were provided for submission of responses to the consultation: 

 Online: by using the consultation portal at consult.eirgrid.ie, accessible via the EirGrid website; 

 Email: by emailing the project’s dedicated email address; EastMeathNorthDublin@eirgrid.com, 

administered by the project team at EirGrid; 

 Post: by returning the freepost questionnaire delivered to all homes and businesses along the route, 

or by sending a letter to the address provided by EirGrid.  

A total of 24 responses were received during the consultation period. Full details on the responses are 

provided in the Engagement and Consultation Summary Report12 available on the EirGrid website.  

Chapters 4 to 8 include a summary of the feedback received for various topics relating to each route option. A 

response from the project team is also included to demonstrate how the feedback has been considered as 

part of the Step 4A process, or will be considered during subsequent steps.  

 
11 https://www.eirgridgroup.com/site-files/library/EirGrid/210538-EirGrid-East-Meath-North-Dublin-Step-4-Consultation-v14.pdf  
12 Hyperlink to be added following publication 



CP1021 East Meath - North Dublin Grid Upgrade 

 

CP1021 East Meath North Dublin Grid Upgrade: Step 4A Report  12 

2.4 Route Option Assessment Criteria and Methodology  

The design and assessment of the Proposed Development has followed EirGrid’s six-step approach as 

outlined in Section 1.4. This approach facilitates engagement and consultation with stakeholders and the 

public which helps to explore route options fully and make more informed decisions. As part of the approach, 

a comprehensive and consistent multi criteria analysis is applied to decision making. The multi criteria 

analysis facilitates a balanced consideration of the following assessment criteria relating to the Proposed 

Development:   

 Environment; 

 Socio-Economic;  

 Technical;  

 Deliverability; and 

 Economic. 

Each of the proposed route options have been assessed across the constraints criteria detailed below based 

on the ranking approach presented below. Matters raised during public consultation. of relevance to the 

assessment criteria and methodology are highlighted.  

More significant/difficult/risk            Less 

Significant/difficult/risk  

     

This risk scale is clarified by text, as follows:  

 High: Dark Blue; 

 Moderate-High: Blue; 

 Moderate: Dark Green; 

 Low-Moderate: Light Green; and 

 Low: Cream. 

2.4.1 Environment  

Environmental matters were of key concern to several stakeholders during the consultation process; both 

generally and in respect of particular environmental topics, for example: 

 Stakeholders praised the project for its role in enabling the green agenda. 

 A number raised concerns about impacts of the project on cultural heritage sites.  

 Stakeholders commented that they had experienced previous issues with flooding of the River Boyne 

and the tributaries of the River Tolka.  

 Some focus group participants raised concerns about the loss of hedgerows and trees along the route 

and suggested that further information is provided about the effects of the project on the environment.  

Inland Fisheries Ireland (IFI) provided feedback related to potential impacts on watercourses along the route 

and set out requirements for the design and assessment of watercourse crossings and drainage features.  

Transport Infrastructure Ireland (TII) noted the consideration of an environmental impact statement, TII’s 

Environmental Assessment and Construction Guidelines as well as other TII Publications, in addition to the 

Environmental Noise Regulations 2006. 
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Taking the above into account, the environmental risks and considerations associated with the proposed 

route options are presented under the following environmental assessment topics: 

 Biodiversity (Flora and Fauna); 

 Geology and Soils; 

 Surface Water and Flood Risk; 

 Planning Policy and Land-Use; 

 Landscape and Visual; 

 Archaeology, Architectural Heritage and Cultural Heritage; 

 Noise and Vibration; 

 Air Quality; and 

 Climate Change 

The assessment approach undertaken by each environmental assessment topic is outlined below with the 

detail on each individual option assessment presented within Chapter 4. The environmental assessment 

topics use a mixture of qualitative and quantitative assessment to assign the overall score (e.g. low, 

moderate, high, etc.) to the assessment topic under consideration. 

2.4.1.1 Biodiversity, Flora and Fauna 

The following aspects were considered in the assessment of the four route options in terms of biodiversity 

(flora and fauna): 

 Distance and connectivity to European and Ramsar sites – the assessment looked at the proximity 

and hydrological connection of the proposed route options to both SACs and SPAs in addition to any 

Ramsar sites.  This allowed an understanding of potential pollution pathways and /or impact to 

Qualifying Interest (QI) species including potential impacts to foraging bird species from each route 

option; 

 Distance and connectivity to nationally important sites - as above in the context of national sites; 

 Watercourse crossings, aquatic species and Water Framework Directive (WFD) status - The 

assessment looked at the number and location of potential watercourse crossings, proposed crossing 

technique, the aquatic species of interest and the current WFD waterbody status i.e., good, poor etc.; 

and 

 Known or presumed locations of species and/or habitats of conservation interest - the assessment 

considered findings from desk-based review in addition to initial site visits to identify 

species/habitats of conservation interest potential impacted by each of the proposed route options. 

Ecological constraints are shown in Appendix A.1. 

2.4.1.2 Geology and Soils  

The following aspects were considered in the assessment of the four route options in terms of geology and 

soils: 

 Geology - a review of desk-based data to understand the geology and soils potentially impacted by 

the proposed route options. This aspect also considered potential for the proposed route options to 

encounter karst features and known mines;    

 Land Quality - a review of desk-based data to understand potential impacts associated with licensed 

facilities, historic contaminated sites, and landfills; 

 Hydrogeology - a review of desk-based data to understand aquifer importance, groundwater 

vulnerability, WFD status, public or private water supplies and any groundwater dependent water 

bodies potentially affected by each route option.  
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2.4.1.3 Surface Water and Flood Risk 

The following aspects were considered in the assessment of the four route options in terms of surface water 

and flood risk: 

 Surface Water - closely connected to the biodiversity criteria, this assessment looked at the number 

and location of potential watercourse crossings, proposed crossing technique, the current Water 

Framework Directive (WFD) water body status (i.e. good, moderate, poor etc.) and proximity to 

designated sites. Sensitivities are determined based upon their WFD status and proximity to 

internationally or nationally designated habitat.  

o Likely crossing techniques are determined as follows: 

o Open Cut (OC): shallow crossings (i.e. streams, very small/shallow canals, drainage 

channels) can be open cut using temporary over-pumping if required to maintain 

water flow during installations; 

o Cable bridges/micro-tunnels: for anything (approximately) wider than 4m and 

deeper than 1m where Horizontal Directional Drilling (HDD) not adopted, alternative 

solutions like cable bridges/culverts/micro-tunnels are also considered; 

o HDD: When the crossing would be significant (i.e. at large and/or sensitive 

watercourse); 

o Tunnelling: If the crossing is significant and HDD is not feasible from a cable ratings 

perspective (i.e. very deep or very poor ground), and creating compounds on both 

sides of the river to account for changes in the number/type of cables for HDD at the 

crossing is not an option, then tunnelling is also considered. 

o Potential impacts are identified by considering the sensitivity of the water body and the risk 

associated with the crossing technique employed. 

 Flood Risk – National Indicative Flood Mapping13 reviewed for each route option and the number of 

watercourse crossings also taken into account. 

2.4.1.3.1 Methodology – Surface Water 

Water bodies are given a score for sensitivity based upon their Water Framework Directive (WFD) status and 

proximity to designated sites, as follows:  

 High or Good quality or within <2km hydrologically from an SAC – Score 5 

 Moderate quality and 2-5km hydrologically from an SAC – Score 4 

 Poor quality and 2-5km hydrologically from an SAC – Score 3 

 Moderate quality and >5km hydrologically from an SAC – Score 3 

 Poor quality and >5km hydrologically from an SAC – Score 1 

The likely crossing techniques are also taken into consideration. Possible crossing techniques are as follows: 

 Open cut 

 HDD (trenchless) 

 In-road 

Whilst most of the route options are in-road, there are a number of crossings of water bodies which require 

the route to come off-road for a short stretch because existing road bridges are not deep enough to allow the 

trench to be installed within them. The likely occasions where this may happen have been identified for each 

of the crossings. A risk score is assigned to each of the crossing techniques as follows: 

 Open cut – score 5; 

 
13 www.floodinfo.ie  
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 HDD – score 1;  

 In-road – score 3.  

Following identification of the number of crossings, the sensitivity and the potential impacts as a result of 

different crossing techniques, the route is assigned a risk score based upon the following method: 

 The ‘worst case’ and best-case scenarios are established: 

o Worst case: all crossings are of high-quality water bodies; all crossings are via open cut. For 

example, 16 crossings of high sensitivity water bodies would score 80; 16 crossings using 

open cut techniques would also score 80 

o Best case: all crossings are of low quality, and all are HDD; these routes would score a 

maximum of 16 on sensitivity and technique.  

 After establishing the highest possible (worst) and lowest possible (best) score, the mid-point can be 

determined and from this a risk ranking identified. The mid-point is moderate risk. Where there are 

varying likely crossing techniques proposed for a water body (which is crossed more than once), an 

average is taken.  

2.4.1.3.2 Potential Impacts – Surface Water  

 Potential impacts on water bodies include the following: 

o Increased sedimentation from silty water runoff and dewatering of trenches; 

o Hydromorphological impacts on banks as a result of open-cut crossings; and 

o Accidental releases of contaminants such as hydrocarbons or cement washings.  

2.4.1.3.3 Methodology – Flood Risk  

As far as possible all route options will avoid flood risk zones. Each route has been assessed based on the 

distance of each route located within a flood risk zone identified by the Preliminary Flood Risk Assessment. 

The routes have been assessed against the following sources of flooding: 

 Pluvial (Surface Water) Flooding 

 Fluvial (River) Flooding 

 Coastal Flooding 

A qualitative review of the route options using Jacobs Project Mapper does not identify any reasons why a 

particular route option is not feasible. Ranking of the routes by distance within a flood risk zone is therefore 

used to identify a route’s impact.  

To determine the level of risk from flooding to a given option, similar to surface water quality, a worst and 

best case scenario is identified; in this case, 100% of the route in flood zone would be the worst case scenario, 

0% the best case scenario. Proportions in between are provided below to determine the risk: 

 High –7.5-100 % 

 Moderate to High – 5-7.5% 

 Moderate – 2.5-5% 

 Low to moderate – 1-2.5% 

 Low – 0-1% 

Additional weighting is given to fluvial flooding as this typically occurs for a longer duration and at greater 

depth than pluvial flooding. The total score for each was calculated as follows; 

Total Score = (pluvial flooding rank x 1) + (fluvial flooding rank x 1.5) + (coastal flooding rank x 1) 
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2.4.1.4 Planning Policy and Land-Use 

The following aspects were considered in the assessment of the four route options in terms of Planning Policy 

and Land Use: 

 Planning Policy National, regional and local planning policy relevant to the Study Area has been 

reviewed. Development objectives and policies that have the potential to influence the siting of 

projects relating to land use zoning, biodiversity, flood risk, cultural heritage, landscape designations 

and characterisations, protection corridors, amenity, and existing and proposed residential land use 

have been considered. 

 Planning Applications (including other large infrastructure projects) - A review of planning 

applications (both granted and currently in the system) over the last five years within a 50m buffer of 

each route option was conducted in order to gain insight into the future built environment and 

identify potential issues and impacts arising. Other strategic infrastructure developments with the 

potential to interact with the route options, including other planned electricity transmission projects 

as advised by EirGrid, have also been considered. 

2.4.1.5 Landscape and Visual 

The following aspects were considered in the assessment of the four route options in terms of Landscape: 

 Landscape Character - this aspect of the landscape criteria assessment looked at the existing 

Landscape Character Areas (LCAs) and their sensitivity to the Proposed Development in order to 

identify the potential magnitude and significance of any impact to these LCAs. These significance 

ratings were used to feed into the overall score for each route option in terms of landscape impacts.  

 Landscape elements – a review of designated and non-designated highly sensitive landscape 

elements was undertaken in the context of proximity to each route option. Again, the sensitivity, 

magnitude and potential significance to these Landscape elements is defined in order to develop the 

overall score in terms of landscape. 

2.4.1.5.1 Methodology 

All Route Options involve trenching works along the road network; thus, road users are also likely to notice 

some impacts during the construction phase, but these are not considered to be a differentiating factor 

between the Route Options. A review of the County Development Plans for Meath and Fingal identified and 

considered scenic designations, landscape character areas and other landscape-related elements. All of the 

Route Options were considered in relation to each the following landscape and visual designations. Meath 

County Council (https://www.meath.ie/): Landscape Character Area; and Views and Prospects. Fingal County 

Council (https://www.fingal.ie/): Landscape Character Types; Green Belt Zoning; Nature Development Areas; 

locations with Specific Objective to ‘Protect & Preserve Trees, Woodlands and Hedgerows’; and Views and 

Prospects. 

2.4.1.5.2 Sensitivity – landscape character 

While influenced by the value and sensitivity judgements for particular Landscape Character Areas in the 

County Landscape Character Assessments for Meath and Dublin, independent landscape sensitivity 

judgements are provided for this assessment based on the more universal criteria, which are derived from the 

GLVIA-2013 Guidelines (Landscape Institute and Institute of Environmental Management & Assessment 

2013) and accounts for the susceptibility of the landscape to the Proposed Development. This approach is 

consistent with best practice and also accounts for the inconsistency that commonly occurs in assigning 

landscape sensitivity to similar or adjoining landscape units between Counties. Furthermore, the receiving 

landscape is considered at a finer grain than that of a County-wide Landscape Character Assessment. 
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2.4.1.6 Archaeology, Architectural Heritage and Cultural Heritage 

The potential to impact on archaeology, architectural heritage and cultural heritage assets was raised during 

public consultation and a thorough assessment was undertaken  of the four route options in terms of the 

following : 

 Designated Archaeology: 

o National Monuments and Preservation Orders 

o Register of Historic Monuments (RHM) 

o Recorded Monuments 

o Entries to the Sites and Monuments Record (SMR) 

 Designated Architectural Heritage 

o Record of Protected Structures 

o Architectural Conservation Areas (ACA) 

o National Inventory of Architectural Heritage (NIAH) 

o Historic Gardens and Designed Landscapes (GDL) 

 Non-designated Cultural Heritage Assets, typically post-medieval built heritage including stone road 

bridges, houses and farm buildings. 

To identify and quantify the constraints above that may be impacted by the proposed route options, 

including indirect impacts, a Study Area of 100m was established around each route option under 

consideration.  A 100m Study Area is considered sufficient to capture impacts given any direct impacts would 

largely result from the excavation for the cable trench, joint boxes, and temporary launch and reception pits 

for directional drilling, and be focused on the alignment of the route option. Any indirect impacts are 

anticipated to be temporary (lasting the duration of construction in each location), localised along the 

wayleave corridor and are not anticipated beyond 100m.   

Baseline conditions were established through desk-based research, including a review of the following 

sources: 

 The archaeological and architectural features identified as part of the Environmental Constraints 

Report; 

 Aerial imagery, including Google, OSi Digital Globe, and EirGrid aerial photography; 

 Historic mapping available online, comprising: 

o The Down Survey of Ireland14; 

o Larkin’s map of Meath (1812)15; and  

o Historic Ordnance Survey mapping (Ordnance Survey 6”, 1837 – 1842 and Ordnance Survey 

25”, 1888-1913); 

 Placename information available online16; 

 The National Folklore Collection via the UCD digital library available online17; and 

 Topographical files of the National Museum of Ireland through the online National Museum of Ireland: 

Finds Database (up to 2010) available online18.  

A unique reference number was assigned to each constraint.  Archaeological constraints are prefixed with ‘AY’ 

and architectural heritage constraints are prefixed with ‘AH’. Demesne lands are prefixed with ‘DL’ and 

undesignated cultural heritage sites are prefixed with 'CH'.  Archaeological, architectural heritage and cultural 

heritage constraints are identified in the sections below and are also shown in Appendix B.1.  Supporting 

 
14 http://downsurvey.tcd.ie/index.html [Accessed 05.11.21]. 
15 https://www.logainm.ie/Eolas/Data/Brainse/logainm.ie-map-william-larkin-1812-grand-jury-meath-sheet-06.jpg [Accessed 09.11.21]. 
16 www.loganim.ie 
17 https://digital.ucd.ie/  
18 http://heritagemaps.ie/  
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baseline information for the archaeological, architectural heritage and cultural heritage constraints identified 

is provided in Appendix B.1.  

The assessment was undertaken based on the guidance provided in EirGrid’s ‘Cultural Heritage Guidelines for 

Electricity Transmission Projects’19.  The assessment looked at the potential for direct and indirect impacts on 

the identified feature within the 100m Study Area in order to ascertain the overall score for the archaeology, 

architectural heritage, and cultural heritage criteria. Full details for the archaeology, architectural heritage 

and cultural heritage constraints identified are provided in Appendix B.1. 

2.4.1.7 Noise and Vibration and Air Quality 

The assessment of potential impacts of noise and vibration and air quality is based on the quantification of 

sensitive receptors close to the proposed route options within a number of distance bands from each of the 

proposed route options. These distance bands are up to 300m for noise and 350m for air quality. The noise 

assessment focused on potential impact as a result of “noisy” elements during construction and the air 

quality assessment focused on potential impacts as a result of dust during construction. 

2.4.1.7.1 Methodology – noise and vibration 

The noise and vibration assessment at this stage of the Proposed Development involves gaining an 

appreciation of the baseline noise environment close to each of the proposed route options and identifying 

noise and vibration sensitive receptors within distance bands up to 300m from each of the proposed routes. 

Noise impacts from construction activities do not normally occur beyond 300m and vibration impacts do not 

normally occur beyond 100m. The locations of major crossings where HDD is likely to be required and off-

road sections where noise impacts are likely to be greater compared to on-road sections is also used to 

assess each route in terms of the noise risk according to the multi criteria analysis at Step 4A.  

A semi quantitative assessment was carried out using GIS to count the number of noise and vibration 

sensitive receptors within 100m and 300m of this option. Noise and vibration sensitive receptors include 

dwellings, schools, hospitals, nursing homes, places of worship, equestrian centres and heritage buildings.  

Noise and vibration impacts have the potential to be greater at sensitive receptors close to off-road sections 

and motorway crossings compared to standard on-road construction.  

A count of the number of receptors within 100m and 300m of the off-road sections was undertaken and a 

count of the number of receptors within 100m and 300m of the motorway crossings was undertaken. See 

Table 4.9. 

No baseline noise surveys were undertaken, and no noise modelling was undertaken at this stage of the 

Proposed Development. However, these will be completed during Step 5 of the Proposed Development.   

2.4.1.7.2 Methodology – air quality  

For human exposure to air pollutants, sensitive receptors (termed ‘human receptors’) include, for example, 

residential properties, schools and care homes.  Air pollutants can also impact on sensitive vegetation and 

habitats (termed ‘ecological receptors’).  These include the following ecological receptor designations: 

 Special Area of Conservation (SAC); 

 Special Protection Area (SPA);  

 Ramsar site;  

 Natural Heritage Area (NHA) and proposed NHA (pNHA); and 

 Ancient Woodland. 

 
19 EirGrid, 2015, Cultural Heritage Guidelines for Electricity Transmission Projects. https://www.eirgridgroup.com/site-

files/library/EirGrid/Cultural-Heritage-Guidance-for-Electricity-Transmission-Projects.pdf  



CP1021 East Meath - North Dublin Grid Upgrade 

 

CP1021 East Meath North Dublin Grid Upgrade: Step 4A Report  19 

The Institute of Air Quality Management (IAQM) dust guidance20 has been adapted for the purposes of this 

assessment.     

A semi quantitative assessment was carried out using GIS to count the number of (human) air quality 

receptors within set distance bands of the design option centreline. For ecological receptors, distance bands 

of 20m and 50m were assessed, whereas human receptors used 20m, 50m, 100m and 350m.  

2.4.1.7.3 Assessment criteria – air quality  

The main criteria used for the assessment of each route option was adapted from Table 2 of the Institute of 

Air Quality Management (IAQM) Guidance on the assessment of dust from demolition and construction (June 

2016) (see Table 2.1).   

Table 2.1: Sensitivity of the area to dust soiling impacts on people and property 

Number of 

receptors 

Distance from the source (m) 

 <50 <100 <350 

>100 High Medium Low 

10-100 Medium Low Low 

1-10 Low Low Low 

The following scoring was applied: 

 Route options with a high sensitivity to dust soiling - Risk Score 3 (moderate risk); 

 Route options with a medium sensitivity to dust soiling - Risk Score 2 (low to moderate risk); and 

 Route options with a low sensitivity to dust soiling - Risk Score 1 (low risk). 

2.4.1.8 Climate Change 

All of the options will deliver the reinforcement of the Grid to facilitate the connection of new renewable 

sources of energy in line with the targets in the Climate Action Plan 2020. This is not a differentiator between 

the routes. The options assessment focuses on the resilience of each option to climate change impacts and 

the contribution each option may make to greenhouse gas emissions as a result of the materials used in its 

construction.  

2.4.2 Socio-Economic 

Socio-economic matters were raised by several stakeholders during the consultation process; both generally 

and in respect of particular socio-economic topics, for example: 

 Stakeholders raised concerns about disruption to the road network during construction, particularly 

impact on narrow local roads and the potential need for road closures and diversions.  

 Some expressed concerns about how delays on the road network during construction would affect 

local businesses and farming operations.  

 Some respondents expressed concerns regarding the potential health impacts of electromagnetic 

fields. 

 Stakeholders asked whether there had been consideration of joined up thinking around the presence 

of other ongoing local utilities and renewables construction projects. 

 Some stakeholders expressed concerns that particular routes would be disruptive to agriculture. 

 
20 Institute of Air Quality Management.  2016.  Guidance on the assessment of dust from demolition and construction.  Version 1.1.  

http://iaqm.co.uk/text/guidance/construction-dust-2014.pdf 
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TII raised concerns about the principle of the route options maximising use of national, regional and local 

roads. They express concerns about the impact of the route options on their management and 

maintenance of the national road network. They also commented on the following potential impacts: 

 Impacts on embankments, bridges, drainage and road furniture infrastructure which could lead to 

maintenance liabilities in the future; 

 Difficulties with future maintenance and operations activities; 

 Challenges with future routine network improvements such as pavement overlay and strengthening 

and installation of new verge-side signs and other road infrastructure; 

 Impacts on traffic flow during construction; and 

 Difficulties with future on-line upgrades of national roads due to technical challenges and the 

additional cost of re-routing underground cables to accommodate road improvements. 

Taking the above into account, the socio-economic risks and considerations associated with the four route 

options are presented under the following assessment topics: 

 Traffic and Transport;  

 Amenity; 

 Human Health;  

 Employment and Economy (and Tourism);  

 Land Use (and Land-take) 

 Utilities; and 

 Agriculture (including Equine). 

These assessment topics are consistent with the assessment topics considered within the Step 3 Strategic 

Social Impact Assessment Scoping Report (EirGrid 202221) and the Step 3 Environmental Constraints Report 

(EirGrid 202222).  

The approach undertaken by each assessment topic is outlined below with the detail of the assessment of 

each individual route option outlined within Chapter 5 of this report. These assessment topics use a mixture 

of qualitative and quantitative assessment to assign the overall score (e.g. low, moderate, high, etc.) to the 

assessment topic under consideration. 

Electromagnetic Fields (EMF) are an important consideration in any electrical transmission project. EirGrid’s 

design standards require all underground cables to operate within existing public exposure guidelines from 

the International Commission on Non-Ionising Radiation Protection (ICNIRP)23 and as such there will be no 

effect from EMFs in terms of human health or interference to other electrical devices and systems.  In this 

way, EMFs are not a differentiator between the cable options and are not assessed at this stage in the 

Proposed Development.   

2.4.2.1 Traffic and Transport 

The following aspects were considered in the assessment of the four route options in terms of traffic and 

transport: 

 Road Network – the road type, its length per type (km) and consideration of the available width along 

stretches of the corridor (e.g. hard shoulder, and/or cycleway, footway provision along the route).  

 Junction – the number of key junctions potentially affected by the route option; and 

 
21 EirGrid.  2022.  Step 3 Strategic Social Impact Assessment Scoping Report.   
22 EirGrid.  2022.  Environmental Constraints Report.  http://www.eirgridgroup.com/site-files/library/EirGrid/321084AJ-REP-004-Environmental-

Constraints-Report-Final-May-2022.pdf  
23 ICNIRP GUIDELINES FOR LIMITING EXPOSURE TO ELECTROMAGNETIC FIELDS (100 KHZ TO 300 GHZ) 

https://www.icnirp.org/cms/upload/publications/ICNIRPrfgdl2020.pdf  
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 Access – the number of properties and community facilities located along the route option that could 

be potentially affected in terms of access as a result of the route option.  

Consideration of these aspects of construction works were undertaken along the route and the likely traffic 

management measures required to accommodate current traffic movements along the routes. The likely 

impact of these measures on traffic progression and journey time reliability has been used to inform the 

ranking scoring applied. 

2.4.2.2 Amenity 

‘Amenity’ is the term used to describe the overall pleasantness and the ‘feel’ of a community and the ability 

for people to enjoy the general character or quality of their surroundings. 

The impact on amenity of the four route options is determined by considering the indirect (in-combination) 

impact of the following environmental effects:  

 Air quality; 

 Noise (and vibration); 

 Visual; and  

 Traffic and transport.  

Where there is a combination of at least two direct environmental effects on a receptor or group of receptors, 

this is classified as an indirect (in-combination) impact on amenity. For example, where there are both visual 

and air quality impacts on a receptor or group of receptors, it would be concluded that these receptors(s) 

would be indirectly impacted by an in-combination amenity effect.  

2.4.2.3 Human Health 

Impacts on human health relate to the likely impacts stemming from the direct ‘nuisance effects’ of noise 

(and vibration), air quality, visual, traffic.  These environmental effects could impact individuals as well as 

groups of individuals directly, or indirectly by way of inducing stress or fear. Examples of how such 

environmental effects can impact human health during construction are outlined below. As noted in Section 

2.4.2, EMF is not a differentiator between the cable options and is not assessed at this stage in the Proposed 

Development.  

Dust and pollutant emissions from plant machinery or construction-related traffic, in the absence of 

mitigation measures, could lead to general annoyance as well as being detrimental to the respiratory health 

of individuals and communities in close proximity to construction activities.  

Noise (and vibration) impacts that are considered to be excessively noisy and brought on by construction or 

operational activities can lead to impaired hearing, sleep disturbance, and general annoyance. There is also 

increasing evidence of a link to heart disease and hypertension (WHO, 2018)24.  

Changes in the long-standing visual environment can also lead to distress and annoyance for people and 

communities. This distress and annoyance would not just be in respect to changes in visual amenity but also 

due to changes in the landscape itself and its use by people and communities as a recreational amenity / 

asset. 

2.4.2.4 Employment and Economy (and Tourism)  

The potential impacts on employment and the economy as a result of the four route options are determined 

by professional judgement, informed by currently known project information (particularly in respect to likely 

workforce composition, the duration of construction, and the construction methodology more generally), 

statistical data and evidence of the current economic climate in Ireland from the Central Statistics Office 

(CSO) as well as past professional experience on infrastructure projects of a similar scale and nature.  

 
24 https://www.euro.who.int/__data/assets/pdf_file/0008/383921/noise-guidelines-eng.pdf 
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2.4.2.5 Utilities  

Utilities provide many different services that people, and communities rely upon. There are many different 

types of utility infrastructure, which may be situated overhead (such as other electricity or telephone lines) or 

underground (such as electricity cables, water services, sewers, gas, fibre optic cables).  

The assessment of potential impacts on utilities is informed by desk-based research on the extent and nature 

of utilities likely present in the Study Area, currently known project information relative to likely construction 

methodology and best practice measures in respect to treatment of utility infrastructure during construction 

(and operation, as applicable). 

2.4.2.6 Agriculture (including Equine) 

The following aspects were considered in the assessment of the four route options in terms of agricultural 

(and equine): 

 Agricultural Land – the amount of agricultural land crossed by the option.  

 High sensitivity agricultural enterprises – the number of enterprises such as equine, dairy and 

horticultural potentially affected by the option.  Sensitivity of enterprises is determined mainly from 

the type of farm enterprise, as set out in Table 2.2. The appraisal of sensitivity is subject to professional 

judgement and evaluation of other site-specific factors such as the land quality and importance of the 

enterprise. 

Table 2.2: Sensitivity of Agricultural Lands 

Farm Enterprise Type Sensitivity 

Stud farm, Equestrian centre, horticultural enterprise, intensive 

agriculture (poultry & pigs) 
High - Very High 

Dairy farm, intensive equine enterprises High 

Non-dairy grazing livestock enterprises (including beef, sheep 

and non-intensive equine) and grass cropping enterprise 
Medium 

Tillage Medium 

Rough Grazing, Bog, Forestry, Woodland (where poor land 

quality restricts farming practices) 
Low - Very low 

2.4.3 Technical  

Feedback from TII set out a number of technical requirements regarding horizontal directional drilling (HDD) 

crossings of motorways: 

 Launch and reception pits for the pipeline are located outside the motorway boundary; 

 Installation of the pipeline at a depth that does not impact drainage for the motorway; 

 Neither the works nor the pipeline will damage or impact the motorway; 

 Any maintenance or planned upgrades of the pipeline at the crossing location can take place without 

access to the motorway boundary; 

 There are no bolted joints in the section of pipeline within the motorway fence-line; and 

 A pre and post-construction survey is necessary along the length of the pipeline over the extents of 

the motorway boundary. 

IFI also provided a series of technical requirements regarding temporary watercourse crossings: 

 Preferred option is clear span ‘bridge type’ structures on fisheries water; 
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 If clear span structures cannot be used, structures should: 

 use one or more metal or concrete pipes or prefabricated culverts; 

 maintain the existing stream profile; 

 avoid significant alternation of speed or hydraulic characteristics; 

 have capacity to accommodate the full range of flows including flood flows; and 

 be covered with a clean, inert material to enable safe crossing of all items of construction 
equipment without the cover material being dislodged. 

 Design and install the approach and departure routes for drainage to fall away from the watercourse 
being crossed; 

 Provide additional earthwork settlement areas where the fall of ground does not allow sufficient 
control on drainage; 

 Fence with geotextile to prevent the wind carrying dust to waters; 

 Use side armour to make sure machinery cannot drive over the edge of crossings; 

 Ensure crossings can accommodate all construction machinery. 

All four route options require HDD crossings under the M3, M2 and M1 motorways and the assessment in the 

respect of motorway crossings is similar in this respect. Similarly, all four route options are required to cross 

numerous watercourses where, depending on the nature of the watercourse, either HDD or a trenching 

approach may be appropriate. This feedback will therefore be further considered as the route design is 

developed and refined as part of Step 4B.  

The technical assessment included review of the proposed route options against the criteria laid out in 

EirGrid’s Framework for Grid Development:  

 General Compliance with System Reliability, Security Standards – EirGrid’s reliability and security 

standards are defined in the Transmission System Security and Planning Standards and their 

Operation Security Standards;  

 Headroom and Ratings Impact – This is the amount of additional capacity each route option offers 

that would be available for the future without requiring further upgrade;  

 Maintainability – This considers the ease with which the route option can be serviced and 

maintained, for example how easy it is to access joint bays and link boxes;  

 Technology Operational Risk – This criterion aims to capture the risk of operating different 

technologies on the network; 

 Average Reliability Rates – This is the likelihood of the chosen cable technologies such as cables, 

joint bays, and bonding failing during operation; and   

 Repeatability – Repeatability means whether the proposed technical solution can be readily 

repeated in the transmission network.    

It is proposed to use the same cable solution (same conductor cross-section) and cable system design for all 

options (cross bonded solution). As a result, all of the route options will receive the same scoring from a 

technical perspective.  

2.4.3.1 Technical Delivery Solution 

It should be noted that independent cable integration studies indicate there will be a need for reactive 

compensation at both Woodland and Belcamp substations, dependent on the cable size chosen. These shunt 

reactors work to maintain voltages within acceptable limits during operation of the cable.  The reactors are 

similar to transformers and are installed on concrete plinths adjacent to the cable connections to the 
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substation within the substation compound. Additional harmonic filtering on the network for all the proposed 

route options may also be required. At this stage, given the available information, the small percentage 

difference in the lengths of each route option does not trigger any substantial change for any of the required 

auxiliary equipment noted above. 

The technical delivery solution presented below follows on from the Step 3 report, as well as technical 

discussions and meetings with EirGrid. Initially at Step 3, three variations of size of conductor and trench size 

were assessed. These options were: 

 400 kV 2500mm2 Cu conductor, single conductor per phase, cable solution in a 1.7m trench 

 400 kV 3000mm2 Cu conductor, single conductor per phase, cable solution in a 2.1m trench 

 400 kV 2500mm2 Cu conductor, two conductors per phase, cable solution in a 1.7m trench 

However, to understand the potential impact of the Proposed Development on the physical environment, 

Jacobs prepared a typical trench cross-section for reference (see Figure 2-4). This cross section is in line with 

the initial assumptions for the Kildare - Meath Grid Upgrade project.  

 

Figure 2-4: Preliminary typical trench cross-section for 400 kV 3000sqmm Cu solution (trench width 
2100mm) 

Recent developments and advancements in the Kildare - Meath Grid Upgrade project have now moved the 

focus to the following solution, illustrated in Figure 2-5: 

 Cable: 400kV, 3200sqmm Cu conductor 

 Trench cross-section: Width of 1.5m 
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Figure 2-5: 1.5m, Wide Trench 

This construction solution is expected to be utilised for the majority of the length of the Proposed 

Development, where the circuit is installed in roads. 

This solution carries the following advantages: 

 Fully ducted route solution allows for decoupling of civil works from cable installation and testing 

works; 

 Will minimise duration of any required road closure along the route sections; 

 Will facilitate future maintenance and repair works; 

 Is compliant with EirGrid standards and best practices; and 

 Allows for the delivery of transmission power as outlined in Table 2.3 (these revised target ratings are 

an increase on the initial values identified at Step 3). 

Table 2.3: Target Transmissible Power (continuous ratings)25 

 Winter Summer 

Transmissible Power/ Current* 1866MVA /2693A 1577MVA/2276A 

*Correct at the time of writing – further changes in the cable rating may affect this 

2.4.3.2 Technical Delivery Solution at crossing points 

The delivery option described in Section 2.4.3.1 will be adopted for all options (Option A: Red, Option B: 

Green, Option C: Yellow, and Option D: Blue) for cable installation in road like conditions.    

Due to the presence of numerous and different obstacles along each of the proposed route options, a 

number of different crossing methodologies may be required. Possible solutions are outlined in Table 2.3. 

Table 2.3: Potential Obstacle Crossings Solutions 

Obstacle description Potential Solution  Comment 

Shallow crossings like Utilities, road drainage ducts, 

telecoms, medium pressure gas and other. 

Typical trench as per Figure 2-5 with 

increased depth of ducts 

Measures to improve rating, 

including special thermal backfill 

materials and bentonite filled ducts 

Small streams/roadside water ditch/ shallow water 

crossings. 

Typically open cut installation to avoid 

shallow obstacles with temporary water 

N/A 

 
25 In August 2022, EirGrid issued a new cable policy (Ref. Pol_St_11_v1.0) indicating target ratings for underground cables operating at 400kV 
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Obstacle description Potential Solution  Comment 

over-pumping to maintain flow during 

works (unless environmental risks drive 

HDD) 

Larger waterways. Cable bridges 

or cable culverts 

or micro tunnels 

Solution will depend on ground 

conditions and impact on 

surrounding environment. 

Large rivers/ 

wide canals/ 

motorways/ 

railways 

Horizontal Directional Drilling (HDD) 

or Auger Bores solutions 

Solution will depend on ground 

conditions. 

Assume maximum depth of 

approximately 10m for these types 

of installation.  Further lateral 

spacing of cables will be required to 

counteract the effects of depth on 

ratings. 

 

Large rivers/canals/motorways/railways/extremely 

densely populated areas with very poor ground 

conditions. 

Tunnel installation Solution will depend on ground 

conditions 

2.4.3.3 Impact on deliverable ratings caused by crossings 

The crossings noted above that will necessitate deep HDD excavations, will have an impact on the overall 

circuit transmissible power. Along each of the proposed route options, the deepest crossing will act as a 

“ratings pinch point” for the route option and limit the overall transmissible power. 

Preliminary calculations show the following: 

 Solution A (refer Error! Reference source not found.): An HDD, 10m Deep, with phase separation of 

12m, will deliver 90% of target winter ratings as described in Table 2.2  

 Solution B (refer Figure 2-7 ): An HDD, 10m Deep, with phase separation of 10m, will deliver 88% of 

target winter ratings as described in Table 2.2 
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Figure 2-6: Calculation showing Solution A 

 

Figure 2-7: Calculation showing Solution B 

There are a number of solutions to mitigate such effects: 

 Using bentonite in HDD ducts; 

 Increase conductor size at HDD crossing; 

 Double number of phases at crossing; and 

 Utilise a tunnel crossing solution. 

2.4.4 Deliverability Criterion 

Deliverability matters were raised by several stakeholders during the consultation process; both generally 

and in respect of particular deliverability topics, for example: 
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 Stakeholders raised concerns about disruption to the road network during construction, particularly 

impact on narrow local roads and the potential need for road closures and diversions.  

TII raised concerns about the principle of the route options maximising use of national, regional and local 

roads. They express concerns about the impact of the route options on their management and maintenance 

of the national road network. They also commented on the following potential impacts: 

 Impacts on embankments, bridges, drainage and road furniture infrastructure which could led to 

maintenance liabilities in the future; 

 Difficulties with future maintenance and operations activities; 

 Challenges with future routine network improvements such as pavement overlay and strengthening 

and installation of new verge-side signs and other road infrastructure; 

 Impacts on traffic flow during construction; and 

 Difficulties with future on-line upgrades of national roads due to technical challenges and the 

additional cost of re-routing underground cables to accommodate road improvements. 

The deliverability risks and considerations associated with the four route options, which include consideration 

of the feedback summarised above, were considered under the following assessment criteria:  

 Design complexity: Each route section will be assessed in terms of the length of the route, obstacles 

encountered along the route, the number of utility crossings that will need to be made, the need for 

Horizontal Directional Drilling (HDD), micro-routing requirements to ensure a minimum duct bending 

radius of 20m, and the extent to which services have already been installed within the road;  

 Traffic disturbance impact: Each route section will be assessed in terms of level of disruption 

including: the need for traffic management; the availability of alternate routes for diversion during 

installation works; and anticipated length of time the diversion or traffic management shall be in 

place;  

o TII noted that a Traffic and Transport Assessment should, where appropriate, be carried out 

according to relevant guidelines. This will be further considered during Step 4B.  

 Dependence on other infrastructure projects: This will assess the extent to which the route may be 

impacted/may impact other infrastructure projects in the area;  

 Permits and wayleaves: This will include consideration of the number of permits required for 

crossing other utilities, licenses, and easements/wayleaves;  

 Implementation Timelines: The installation timelines will be directly impacted by the deliverability 

criteria outlined above. Consideration will be given to the length of ducting that can be installed per 

day, as well as any seasonal and local constraints that may impact the implementation. Installation of 

the cable route will assume a standard 5-day working week; and 

 Third party utilities: from a deliverability perspective, existing underground electricity cables and 

third-party utilities were identified, in so far as possible from a desk-based study, to determine the 

potential for interactions and conflicts. 

2.4.5 Economic  

Each route option is evaluated on the following: 

 Length of installed cable;  

 Quantity of Minor and Major service crossings; and  

 Number of Major Crossings (such as Horizontal Directional Drills).   

The economic evaluation consisted of assessing the number of each crossing solution per section, for each of 

the four route options. The crossings were matched to the standard crossings highlighted in Table 2.3 above. 

Each of the crossing solutions above has an associated cost which is a multiplier of the standard trench cost. 
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When added together, an indication of the relative cost for the selected route option is provided. A relative 

weight was also assigned to each route option based on its relative length over the shortest route. When 

assessing service crossings, focus has been placed on the differences between the reference installation rate 

(typical trench) and that of the crossing. This results in the key differences being the:  

 Depth of excavation;  

 Additional trench support;  

 Support for the service being crossed;  

 Method of excavation; 

 Special equipment used; and 

 Additional material used.  

The method of excavation changes where either an existing gas main or electrical cable is being crossed. In 

these circumstances, hand digging is required. For water service crossings mechanical excavation methods 

with suitable supervision and controls are assumed to be used. Traffic management costs are included in the 

reference rate and consequently incur no additional cost for a service crossing. 
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3. Route Options Assessed 

3.1 Description of Route Options  

The route options are presented in Error! Reference source not found. and an overview of key constraints is 

provided in Appendix F. The route options vary in length and location, which were determined taking into 

account the mapped constraints and the routing principles.   

In line with the routing principles, route options have avoided going off-road, through private land and 

through agricultural land, where possible. The balancing with the other routing principles means that there 

are some route sections which do impact agricultural land. The impacts on agricultural land have been 

carefully considered and a balance has been sought between impacts to farming operations, the importance 

of field drains and hedgerows at the edges of field for their ecological value, and technical considerations. 

None of the route sections directly impact private dwellings and none would require demolition of dwellings 

or other buildings.   

The off-road sections within the options are shown as refinement areas.  As noted above this is because 

further engagement, surveys, design and assessment work is required to refine the route design in these 

areas.  However, an indicative route within these corridors has been assumed in some cases to assist 

consultation and engagement. This is also to allow a comparative assessment to be undertaken at this Step 

of the Proposed Development. Following the identification of the Emerging Best Performing Option, further 

survey, design, consultation and assessment will be completed to refine the potential corridors into a specific 

route. This will be presented at Step 4B and further refined at Step 5.  

 
Figure 3-1: Route Options 
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