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and the low connectivity between transmission stations during certain operating 

conditions 

.   
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5 Detailed analysis 
This section will describe in detail the network problems which were identified for each 

case analysed. To be able to fully investigate and describe the need identified, 

generation re-dispatch was required in some cases. 

5.1 Winter Export 

5.1.1 Description of the case 

In this case the two existing interconnectors, Moyle in Northern Ireland and EWIC on the 

east coast north of Dublin, are exporting, 500 MW each. The winter export dispatch 

consisted of a high wind dispatch of 95% in the south west and 40% elsewhere on the 

system. In order to demonstrate the most onerous credible scenarios there were 

relatively low levels of conventional generation close to load centres with two generators 

dispatched in Dublin and three generators in Northern Ireland. The remaining power 

requirements to supply the peak system demand along with 1000 MW of exported 

generation was provided by conventional generators in the south and west at Great 

Island, Whitegate, Aghada and Moneypoint.  This creates a large cross county electricity 

flow from the south towards the east coast of Ireland. The SNSP4 in the case is 72%.  

5.1.2 Network problems 

Power system analysis indicate heavy loading on the existing 

400 kV circuits traversing the country with an intact system 

and the generation dispatch described in section 5.1.1. The 

existing 220 kV circuits traversing from the south west to the 

east coast are also experiencing heavy loading. It should, 

however, be noted that the circuits are not overloaded. This 

means that they are still operating within their power carrying 

capacity. Typical loading for transmission circuits are in the 

range of 30-40 %. This is to allow for redistribution of the 

power flow on a circuit following a contingency of that circuit.  

The loading of the 400 kV circuits in this case, intact system, 

is up to 56% with 220 kV circuits in the south east loaded up 

to 58%. These heavy loaded circuits are highlighted in Figure 3.  

A loss of any of the highlighted circuits or any generator in the 

                                                        
4 Simultaneous Non Synchronous Penetration 

Figure 3 Heavy loaded circuits (>50%) 

in an intact system Winter Export 
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6 Plausible scale of solutions 
Section 5 describes large regional electricity flows from the south towards the east coast 

of Ireland cause three issues which affect security of supply of the transmission system. 

The identified need also indicates that the transmission system is short of capacity in the 

greater Dublin area. Plausible candidate solutions to these identified network problems 

must solve each individual issue or provide an overall system solution or involve a 

combination of these. A brief description of what type of solutions the three identified 

issues could require is given below to provide an estimate of the scale of the plausible 

options for reinforcement.  

The identified voltage issues are caused by a lack of reactive power within the network 

or a lack of connectivity between generators/ reactive power source and demands/loads 

of reactive power. It should also be highlighted that heavily loaded circuits use more 

reactive power than lightly loaded circuits and this may also contribute to voltage issues.  

The solution to the voltage related issues may be the addition of a reactive power source 

or the addition or upscaling of new or existing circuits or a combination of both. 

The large phase angles are caused by a lack of connectivity between various nodes in 

the network. Heavily loaded circuits absorbing reactive power also contribute to large 

phase angles. The large phase angles can be addressed in different ways by re-

distributing power to other existing circuits or by the introduction of additional circuits.  

The thermal overloads are due to excess powerflow through particular circuits for the 

loss of another circuit. The solution could involve diverting power by use of phase 

shifting transformers or other power flow control devices to encourage the use of other 

existing circuits. It could also involve the introduction of additional circuits or upscaling of 

existing circuits thus providing additional capacity and relieving the overloaded circuit.  

The three identified issues can introduce a range of solution options involving both 

locally based reinforcements and/or provision of additional capacity in the form of new 

circuits. All solutions should maximise the utilisation or enhancement of existing 

infrastructure where spare capacity may exist prior to introducing new infrastructure. It is 

almost certain that even with the existing infrastructure maximised it may not be enough 

to resolve the issues identified and new infrastructure will have to be built. 

Considerations should be given to the level of additional power transfer capacity 

required. Dublin region is an area of rapid growth and any new infrastructure should 

provide sufficient capacity to cater for the future to minimise additional investment. The 

existing AC voltage level is 220 kV and 400 kV in the Dublin transmission network and 
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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 

this 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 assessing the worst contingency identified in load flow as 

part of the need analysis. 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 

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 have been 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 criteria 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 
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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 the option is brought forward to Step 3.   

Although previous analysis have identified issues we have for completeness included 

two AC underground cable solution options in the long list, one at 400 kV and one at 

220 kV. 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 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 measured in Step 3 and/or 

Step 4.  

As the need partly indicated issues with power transfers within the counties Dublin, 

Kildare and Meath the consideration of options included in the long list will also extend to 

circuits within these counties.  

As indicated by the need assessment, the solutions with the best potential to solve the 

need involve connection points on the 400 kV network or other strong 220kV2 nodes in 

its vicinity. More remote 220kV nodes were excluded as they would significantly increase 

the route length of the options which in turn, would result in higher cost, longer 

deliverability and potential for environmental impact.  

The identified connection points, 400kV stations and other strong nodes, are all located 

far inland. Consequently fully offshore cable solutions are not possible. The use of a 

partial offshore cable solution has not been specifically identified. The reason is that the 

onshore cable elements alone would be longer than entirely onshore cable options as 

the distance to the coast from suitable connection points is substantial. In the event that 

subsequent detailed routing of cable options increases the route length sufficiently, the 

use of partial offshore cable will be reconsidered.     

We will also consider technologies for voltage support as the need analysis has 

identified this as an issue. The technologies that provide voltage support will mostly be 

located in existing stations.   

                                                        
2 As only 220kV and 400kV stations have sufficient power transfer capacities to be able to resolve 
the need  
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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 problem identified, with thermal overloads on 220 kV 

circuits and voltage collapse the counties Dublin, Kildare and Meath, 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 existing 400 kV circuits between the west coast and the east coast. The 

loss of one of these 400 kV circuits will force the power flow to alternative paths along 

the paths to the east coast.  

Possible connection points for solution options should include connections between the 

400 kV stations at Moneypoint, Woodland, Dunstown and other strong nodes on or 

around the 400 kV network.  Figure 3 below highlights some of the identified possible 

connection points which will be used when creating the potential options.   

 

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 15 technically viable and feasible solution options and they are listed in Table 

1 in section 4.2.1 Technical screening studies.  

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 sections below describe how 

these assessments were carried out and the outcome.  The effect on each criteria 

parameter is presented along the following scale. 

More significant/difficult/risk  Less significant/difficult/risk 
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can be designed as required to meet the system needs including required reactive 

support. Therefore the technical performance for the HVDC options has been assumed 

to be optimal for the purpose of the high level screening studies.    

In accordance with our strategy to maximise the use of our existing infrastructure before 

developing new circuits, EirGrid has been investigating the possibility of modifying 

existing 220 kV towers in order to accommodate 400 kV circuits. One option will use this 

technology and the initial studies found that this option performs almost as well as the 

introduction of a new 400 kV overhead line. The better technical performance of a new 

400 kV is due to the fact that it provides a net increase in the number of circuits 

compared to the upvoltaging solution, which involves the replacement of existing 220 kV 

circuits with 400 kV circuits.  

Previous analysis has indicated that long lengths of AC 400 kV underground cable 

cannot be accommodated in the Irish transmission network. Although previous analysis 

have identified issues we have for completeness included two AC underground cable 

solution options in the long list, one at 400 kV and one at 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.     

Load flow analysis of a 220 kV underground cable between Dunstown and Woodland 

stations indicated that the new cable became overloaded for the loss of Oldstreet- 

Woodland 400 kV circuit. The low impedance of the 220 kV cable caused the power to 

be directed through this new cable instead of using the parallel existing overhead lines. 

To alleviate this issue, Woodland 400 kV busbar had to be operated split. This may not 

be optimal from an operations point of view, and may reflect on the options technical 

performance at a later stage. 

The economic performance has a dependence on the length of the proposed circuit and 

this is evident from the options that stretch across the country. Long circuits perform 

economically less favourably compared to the options which have a shorter length.  The 

HVDC circuits have also proven to be prohibitively expensive when compared with the 

other candidate solutions.  
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The options will be assessed on how much they can reduce this angle difference for the 

above described event. Angle differences are influenced by, among other things, the 

relative impedances of the new network reinforcements suggested. 

3.2.1.3 Reactive support requirements 

The needs assessment (Step 1) for CP0966 identified voltage stability problems. None 

of the basic options alone meet this need. The requirement for reactive support has been 

analysed as part of the solution options to solve the voltage instability.  

To determine the amount of reactive support required for each of the solution options we 

used two criteria. The first criterion is to meet the need based on the assumptions set out 

in Step 1. In Step 1 the assumptions were that approximately 900 MW of additional 

demand was connected in the counties Kildare, Meath and Dublin. This was based on 

executed and offered connection agreements at that point in time.   

The second criterion is to meet further demand on the East coast that could materialise 

in the future. Ireland is currently experiencing an increased interest in connecting large 

scale demand on the East coast and the options were assessed based on their 

capability of accommodating this.  Given the interest in connecting large scale demand 

on the East coast an extra 500 MW of demand, on top to the 900 MW mentioned earlier, 

was deemed prudent for assessing the options against.  

3.2.1.4 Short circuit performance 

The options are assessed based on the scale that they improve or exacerbate the 

existing short circuits levels in existing stations. Additional circuits and/or transformers 

connected into stations will create another path for the fault current to flow into the 

station and as such the short circuit levels will increase in the station. 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 station.  

3.2.1.5 Performance during maintenance conditions 

The options are assessed based on their requirement for additional reinforcements to 

keep the network within standards following a subsequent loss of plant and 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 
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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 

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 can be described as the cost for the Transmission System Operator to 

develop the project during the planning and construction phase. The cost comprise 

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 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.  
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that this option would have low to moderate planning risks.  The deliverability of this 

option will involve prolonged outages of existing circuits to allow the existing towers to be 

replaced with new towers. In Step 3 mitigation may be found for these outages. However, 

it is considered that this option will have a high to moderate impact in terms of potential 

circuit outages required. Overall, this option is considered to have a moderate impact on 

deliverability (Dark Green).   

7.1.7 Socio-economic  

A new asset in a socio-economic environment will, in general, always performance 

poorly relative to the re-use of the existing electricity grid. There is, however, a difference 

between above ground and underground options. This becomes evident in the scoring 

for settlements & communities; recreation & tourism landscape & visual criteria for the 

above ground option. The visual impact is significant and is interrelated to several other 

criteria 

Overall, using the available information at this stage in the project, the up-voltage option 

perform better than a new circuit, this is largely due to the established nature of existing 

infrastructure in the socio economic environment. The replacement of existing 

infrastructure and up-voltage of an existing asset has the least impact in a socio-

economic environment. From the analysis, it can be seen there is still an impact to 

settlements and communities who will facilitate the construction of and host the up-

voltage. Having considered typical social impacts for the proposed upvoltage option it is 

concluded that it will have a neutral social impact, neither adverse nor beneficial. 

Therefore this option is considered to have moderate socio-economic impact (Dark 

Green).   

7.1.8 Summary of option 

 

Overall 

performance 

Up-voltage 

existing 220 

kV circuits to 

400 kV 

Technical 

Performance 

Economic 

Performance 
Environmental Deliverability 

Socio-

economic 

Overall 

Performance 

     

 

 
  

Table 4 Summary of performance of all criteria for up-voltage option  
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landscape & visual criteria for the above ground options. The visual impact is significant 

and is interrelated to several other criteria.  

Overall, using the available information at this stage in the project, this option performs 

least favourably against socio-economic aspects in comparison to the other available 

alternative options. The performance of the OHL option is least favourable largely as a 

result of the visual impact of OHL infrastructure which can be difficult to mitigate, 

particularly in a socio-economic environment.  Therefore this option is considered to 

have high socio-economic impact (Dark Blue). 

7.2.7 Summary of option 

 
Overall 

performance 

of new 400 kV 

OHL circuit  

Technical 

Performance 

Economic 

Performance 
Environmental Deliverability 

Socio-

economic 

Overall 

Performance 

      

 
  

Table 7 Summary of performance of all criteria for 400 kV OHL option 
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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 potentially be associated with high planning risks. 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. Therefore, this option is considered 

to have an overall high to moderate impact on deliverability (Blue).   

7.3.6 Socio-economic  

A new asset in a socio-economic environment will, in general, always perform least 

favourably relative to other options which may use existing infrastructure. There is, 

however, a difference between above ground and underground options. This becomes 

evident in the evaluation regarding settlements & communities; recreation & tourism 

landscape & visual criteria for the above ground options. The visual impact is significant 

and is interrelated to several other criteria.  

Overall, using the available information at this stage in the project, this option performs 

least favourably against socio-economic aspects in comparison to the other available 

alternative options.  The performance of the OHL option is least favourable largely as a 

result of the visual impact of OHL infrastructure which can be difficult to mitigate, 

particularly in a socio-economic environment.  . Therefore this option is considered to 

have high socio-economic impact (Dark Blue) 

7.3.7 Summary of option 

Overall 

performance 

of new 220 kV 

OHL circuit  

Technical 

Performance 

Economic 

Performance 
Environmental Deliverability 

Socio-

economic 

Overall 

Performance 

      

 
 

  

Table 10 Summary of performance of all criteria for the 220 kV OHL 
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7.4.7 Summary of option 

 
Overall 

performance 

of new 220 kV 

UGC circuit  

Technical 

Performance 

Economic 

Performance 
Environmental Deliverability 

Socio-

economic 

Overall 

Performance 

      

 
 

 
  

Table 13 Summary of performance of all criteria for the 220 kV UGC option 
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3. Determine solution plan (total volumes needed applied to best performing 

locations) for specific demand and transfer levels. 

 

The first phase increased power transfers until each successive network limitation is 

reached.As transfers are increased the voltage is pulled down until voltage collapse is 

reached. By monitoring the changes in reactive power draw on both lines and demand 

the locations and amounts of needed reactive support to restore voltage to the original 

condition can be identified. The shortages can then be addressed before increasing 

transfers again and repeating the process. 

The second phase was a comparison of the effectiveness of different locations. Sources 

of reactive power are added to individual nodes in turn and power transfer levels 

recorded.  

Finally, needed levels of reactive support were tested among multiple locations to 

determine the number of installations (at specific volumes) needed to reach certain 

power transfer levels.   

It was found that the 400 kV underground cable option creates the most transfer margin. 

This is largely due to the characteristics of the cable which contributes reactive power to 

the network.  A new 400 kV overhead line and 400 kV up-voltage options perform 

similarly relatively to each other but not as well as the 400 kV underground cable option.  

The 220 kV options create the least amount of transfer margin although the 220 kV 

underground cable option performs better than the 220 kV overhead line option.  
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3.3 Project Study Area 

The Project Study Area is defined as the area investigated for the possible installation of 

any of the options in Step 3. This study area is based on the study area identified in 

Step 28  

As part of this Step of the project (Step 3), the Project Study Area has been further 

refined by considering a wide variety of factors. These included technical requirements 

of the project, road network presence, settlements, presence of existing electrical utilities, 

physical constraints e.g. motorway, river or rail crossings and some environmental 

constraints.  In particular, the Project Study Area has been confined to the west by 

peatlands and likely difficulties with construction and environmental protection in these 

areas, and to the east by the western edge of the conurbations surrounding Dublin. 

The current Project Study Area is smaller than the Step 2 Study Area, but is still large 

enough for the examination of feasible options for the project. 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. 

Figure 2 shows the Project Study Area for Capital Project 966. This study area is of 

sufficient size to accommodate Options 2, 3A, 3B and 3C.  The study area for Option 1, 

the up-voltage of existing 220 kV circuits to 400 kV, is more refined, given that it focuses 

on specific existing OHL alignments. The Study Area for Option 1 is illustrated in 

Figure 3.   

 

                                                        
8  The study area for Step 2 is shown in our project brochure from Spring 2019. http://www.eirgridgroup.com/site-
files/library/EirGrid/Capital-Project-966-Brochure-Spring-2019.pdf  

http://www.eirgridgroup.com/site-files/library/EirGrid/Capital-Project-966-Brochure-Spring-2019.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Capital-Project-966-Brochure-Spring-2019.pdf
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 Figure 2 Illustrative map showing the project study area in Step 3 for options 2, 3A, 3B and 3C.  

Woodland  
400 kV Station 

Dunstown 
400 kV Station 

Transmission OHL circuits 

Option 2,3A-C Study Area 
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Figure 3 Illustrative map showing the study area for Option 1 in Step 3.  

Transmission OHL circuits 

Option 1 Study Area 
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Association. This phase also included an information campaign in local newspapers and 

radio, video animation for social media awareness raising, the publication of investigative 

reports and technical assessments, an online interactive map and a webinar. This phase 

covered the period between 20 July and 5 October 2020.  

At the end of the information phase, the Emerging Best Performing Option (EBPO) will 

be announced and a 10 week consultation period will commence. The feedback from 

this consultation will be collected and taken on board in the decision making process 

before the identification of the Best Performing Option (BPO) in early 2021.  

  



http://www.eirgridgroup.com/site-files/library/EirGrid/Capital-Project-966-Brochure-Spring-2019.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Capital-Project-966-Brochure-Spring-2019.pdf


http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Step-2-Part-B-Options-Report-Capital-project-966.pdf










https://www.semopx.com/news/market-summary-2019-repor-1/










http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-The-Electricity-Grid-and-Your-Health.pdf
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5.2 Emerging 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, 7, and 8 of this 

report.  

Based on the multi-criteria assessment, Option 1, the up-voltage option, is the emerging 

best performing option. Option 3B, which is the emerging best performing alternative, 

does not perform as well as Option1 for three of the five criteria.  

  Option 1 

Up-voltage  
Option 2 

400 kV OHL 
Option 3A 

220 kV UGC 
Option 3B 

400 kV UGC 

Option 3C 

400 kV UGC 

(2  routes) 

Technical 

Performance 

 
    

Economic 

Performance 
     

Deliverability 
 

    

Environmental 
 

    

Socio-

economic 

 
    

 
 

    

Combined 

Performance  
     

 

Option 2, the 400 kV OHL option, performs well from a technical and economic 

performance perspective, but is considered to have high risk or significant impact (Dark 

Blue) from a deliverability and socio-economic perspective making this option not 

preferable. 

Option 3A performs poorly from a technical perspective in comparison to the other 

options and in addition it has a relatively high level of risk associated with the 

deliverability and socio-economic aspects making this option not preferable.  

Option 3C does not perform well overall based on the multi-criteria assessment. For 

three out of the five criteria assessed, this option is considered to have a high risk or 

significant impact (Dark Blue) and is therefore not preferable. 

Table 1 Overall comparison of options using five criteria in Step 3 
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Figure 6  Overall deliverability performance of the options.   

Option 1 would have a relatively long delivery timeline and risks associated with it as this 

is a new technology. This option would require existing OHLs to be taken out of service 

for extended periods of time while the option is constructed and the other options do not 

have this as an impact. Option 1 may require in-line modification of the existing tower 

locations for construction reasons. 

Option 2, comprising a new 400 kV OHL, has in this aspect the longest implementation 

timeline based on similar projects undertaken by EirGrid. It is also anticipated that it 

would be very challenging to achieve societal acceptance for such a development. 

Option 3A and 3B are UGC options, and have the best implementation timelines when 

compared to all options under consideration. They would preferably be accommodated 

in the public road network and would require a 4 metre wide cable trench and an 

additional working strip, thereby requiring an overall cable alignment width (permanent 

and temporary). 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. 

Option 3C, which will require two separate routes or roads, introduces a significant risk 

to the deliverability of the reinforcement in three of the sub-criteria and as such this 

option does not perform very well in the deliverability criteria.   
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Figure 8  Summary of the Socio-economic performance of the options.   

Figure 8 shows the socio-economic performance of the various options in relation to the 

different sub-criteria. This figure is also displayed in Appendix 6. 

  

 

Option 1 has the overall best performance in relation to socio-economic aspects and 

impacts and Option 2 and Option 3C have the worst performance under this criterion. 

 

 

 

 

 

  









http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
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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 

being 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, therefore the planned outage rates and the typical outage durations taken from 

our maintenance policies result in an annual planned outage rate of 0.65% for the 

400 kV option, or circa 2.5 days per annum19.  

Combination of the planned and unplanned outages: 

Due to the length of the Up-voltage OHL circuit (approximately 50km), the total 

unplanned outage time per year is circa 9 hours, which combined with the planned 

outage rate of 2.5 days can be taken as 3 days per annum (rounded to nearest half day). 

 

Parameter Average statistics for 

400 kV & 220 kV OHL 

combined 

Reliability (Unplanned outages/50km/year) 0.19 

Mean time to repair (days) Circa 2 days 

Unplanned Outages (combined) 

Unavailability due to disturbance (days/50km/year) 

0.38 days  

(c.9 hours) 

Planned Outages  2.5 days  

  

Total Annual Unavailability (days/50km/year) 3 days  

 

 

The availability rate for the up-voltage option is high at 99.2% over any given year and 

this up-voltage option is deemed to have a low risk of not meeting the reliability criterion 

(Cream). 

                                                        
19 http://www.eirgridgroup.com/site-files/library/EirGrid/Guide-to-Transmission-Equipment-Maintenance-March-2018.pdf 

Table 2 Average failure statistics for a 50 km 400 kV OHL 
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bespoke design of the OHL in question will have to be carried out to ensure that the 

circuit will meet design criteria.  

The up-voltage technology is repeatable, but will require bespoke design if it were to be 

used on another circuit in the future. In principle, there are no limits in regards to 

repeatability of the up-voltage technology on the Irish transmission system, but 

consideration has been given to the bespoke design that has to be completed for future 

applications. This option is considered to have a moderate to low risk of not meeting the 

repeatability criteria (Green). 

6.2.7 Technical operational risk 

This option uses Overhead Line (OHL) technology, which is widely used internationally 

and in Ireland.  This option will also use a new technology which will modify or replace 

the OHL towers along an existing route to be able to accommodate a higher voltage 

level.  

This up-voltage technology has been used internationally and it is not anticipated that 

this technology would introduce any technical operational risk once it is in use on the 

Irish transmission system. This new technology has not been used on the Irish 

transmission network previously and could initially introduce some operational 

uncertainty.  Any uncertainty would be mitigated by tests and trials prior to 

implementation to gain experience with the new OHL design.  This option is considered 

lowest on the difficult/ risk scale (Cream) in terms of operational risk.   
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6.4 Deliverability 

6.4.1 Implementation timelines 

The expected timeline for implementation of the up-voltage option is a period of 9 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 is based on 4.75 years for the mechanical, electrical and insulation 

coordination studies required for the new up-voltaging design, environmental 

assessment and the planning process.  

The second phase is 4.25 years and includes detailed circuit design, procurement of 

materials and all construction works. This assumption includes time for securing 

landowner consents and a materials order period. This assumption incorporates time 

required for the outages associated with the works.  

The design works, material procurement and construction period for the works required 

in the existing stations will be incorporated into the above timeline for the overhead line 

works. There are several elements required in the stations to accommodate the up-

voltage option.  

The timeline for new 400 kV bays at Dunstown and Woodland 400 kV stations is 

estimated at 1.5 years. Woodland and Dunstown stations will require extensions to the 

220 kV busbars to accommodate the dynamic reactive support device in Dunstown and 

the 220 kV circuit coming from Gorman station. The timeline for these works are 

anticipated as 2.5 years. The installation of the dynamic reactive support devices at 

Belcamp (into spare bay) and Dunstown is anticipated to take three years and will be 

incorporated into the overall programme.  

The up-voltage option has the second worst implementation timeline compared to the 

other options. The impact of the implementation timelines on the project is assessed to 

be high to moderate (Blue) for the Up-voltage option.  

6.4.2 Project plan flexibility 

As this option is based around infrastructure which is already in place, the route corridors 

have little flexibility to be modified. The constraint identified is the current angle mast 

locations, which would be unlikely to change along the whole route.  

The route would be designed to a level that would incorporate the foundation 

enhancements, tower strengthening and access routes to the existing structures as well 

as any new structures that would be required along the route. 
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Once the best performing route option has considered all the constraints, an emerging 

preferred route would be the basis for the planning submission.  

There is 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, but this could be 

subject to 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 up-voltage option is assessed to have a high to moderate (Blue) impact with regard 

to project plan flexibility.   

6.4.3  Risk to untried technology 

The up-voltage technology proposed is new to the Irish transmission system. The 

technology solution would have to be designed specifically for this project. It would 

involve upgrading the existing 220 kV towers to operate at 400 kV by modifying or 

replacing the structures on existing (or upgraded) foundations and replacing the 

conductor.  

This technology is the subject of a separate trial project currently underway. The trial is 

being implemented on the Donard 220 kV Test Line in Co Wicklow. The scope includes 

the installation of the 400 kV upgraded towers, stringing of required conductors and 

other associated work to test this technology.  This trial provides the opportunity to get 

more familiar with the technology and highlight any complications that may have to be 

resolved prior to use in the Irish transmission system. 

While implemented elsewhere in the world, this technology has currently not been 

implemented on the Irish transmission system. Although this technology is safe to use, it 

is considered to have a greater risk to the project as unknown technical issues may have 

to be resolved and therefore this sub-criteria is deemed to have a high to moderate 

(Blue) significance on the project.   

6.4.4 Dependence on other projects (outages) 

This option has a number of elements which will require planned outages. The 

construction works will be dependent on the availability of outages to complete the 

enabling works ahead of the transfer of the existing Gorman to Maynooth line to create a 

new line from Gorman to Woodland. These outages will be competing with other network 

projects and may not be granted in successive outage windows. 

The works to enhance the foundations and string sections of the existing 220 kV lines 

will have to be completed while the circuits are out of service.   







http://www.eirgridgroup.com/the-grid/projects/capital-project-966/the-project/
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Evidence-Based-Environmental-Study-5-Birds.pdf
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6.5.2 Soils and water 

There would be no significant effects from this technology during the operational phase; 

the effects would only occur during construction. These would be fairly limited as the 

proposed solution would be to replace the existing 220 kV OHL with towers in the same 

locations as those currently, thereby minimising excavations of soils and potential 

impacts on soils and water. For the up-voltage of the 220 kV OHL, effects on soils and 

water are considered to be low to moderate (Green). 

6.5.3 Planning Policy and Land Use 

It is likely that this technology would accord with regional and local planning policies. 

From a land use perspective, there would be no significant effects from this technology 

during the operational phase; the effects would only occur during construction as a result 

of temporary land take. However, this would not be significant. For the up-voltage of the 

220 kV OHL, effects on planning policy and land use are likely to be low (Cream). 

6.5.4 Landscape and Views 

It is likely that the up-voltage of the 220 kV OHL would have some limited effects on 

landscape and views during operation as a result of the slightly increased height of the 

towers. There may be some effects during construction, but these are unlikely to be 

significant. For the up-voltage of the 220 kV OHL, the risk to landscape and views are 

considered to be low to moderate (Green). 

6.5.5 Cultural Heritage 

It is likely that this technology would have limited effects on heritage assets during 

operation. There may be some effects during construction, but these are unlikely to be 

significant if the new towers are installed within a similar footprint as the existing towers. 

For the up-voltage of the 220 kV OHL, effects on heritage assets are likely to be low 

(Cream). 

6.5.6 Summary of Environmental assessment of the Up-voltage option 

Having considered the potential environmental impacts for the up-voltage option, it is 

concluded that this option would have low to moderate environmental impact (Green) 

when all the above aspects were considered. The impacts are mainly related to the 

construction phase. This option uses existing corridors and maximises existing 

infrastructure as opposed to introducing the need to build new infrastructure in an area.   

Once operational, the up-voltage option would not be significantly different from the 

current baseline.  The technology used will replace existing towers in existing corridors 

with towers of similar size and scale.  



http://www.eirgridgroup.com/the-grid/projects/capital-project-966/the-project/


Page 57 of 120 

6.6.2 Local Economy 

There is some potential for adverse and beneficial effects during construction as a result 

of possible traffic and access disruption but also additional employment locally. For the 

up-voltage option, the effects on the local economy are considered to be a low to neutral 

effect (Cream). 

6.6.3 Traffic & Transport 

There is some potential for adverse effects during construction as a result of possible 

traffic and access disruption. For the up-voltage of the 220 kV OHL, effects on Traffic 

and Transport are considered to be a high to moderate risk (Blue). 

6.6.4 Utilities 

It is unlikely that there would be additional third-party utilities to consider for the Up-

voltage works as it will utilise the existing locations of towers and foundations. For the 

up-voltage option, the effects on utilities are considered to be low (Cream). 

6.6.5 Summary of Socio-economic assessment of up-voltage option 

Having considered the above described socio-economic aspects for the proposed up-

voltage option, it is considered that it will have a moderate (Dark Green) socio-economic 

impact.  This evaluation could be amended depending on the feedback from the 

stakeholder engagement in Step 3.  

 

Summary of Socio-economic assessment  

of Up-voltage option 

Amenity and Health  

Local Economy   

Traffic and Transport  

Utilities  

  

Combined Socio-

economic Performance 
 

 

 
Table 12 Summary of Socio-economic performance for up-voltage option  
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7.2 Technical Performance 

7.2.1 Compliance with health and safety standards 

Please refer to Section 6.2.1 for a detailed description. The new 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. 

  

Figure 10 Illustrative map showing the study area where the new 400 kV OHL 

option could be located.  



http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf






Page 64 of 120 

 

Parameter Average statistics for 

400 kV & 220 kV OHL 

combined 

Reliability (Unplanned outages/50km/year) 0.19 

Mean time to repair (days) Circa 2 days 

Unplanned Outages (combined) 

Unavailability due to disturbance (days/50km/year) 

0.38 days  

(c.9 hours) 

Planned Outages  2.5 days  

  

Total Annual Unavailability (days/50km/year) 3 days  

 

 

The availability rate for this 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). 

7.2.4 Headroom 

The new 400 kV OHL option accommodates a similar amount of large-scale demand in 

the Dublin and Mid-East region compared to option 1, the Up-voltage option.  

The assessment indicates that the 400 kV OHL option creates headroom (increases the 

amount of additional large-scale demand that could be accommodated) of approximately 

100 - 190 MW compared to no reinforcement, depending on which scenario is analysed.  

As indicated in Section 7.2.2, the option requires two dynamic reactive support devices 

to be in compliance with planning and security standards of the transmission network. 

With two dynamic reactive support devices added, the total headroom created by this 

option is approximately 400 - 500 MW depending on which scenario is analysed.   

The 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. 

Table 14 Average failure statistics for a 50 km 400 kV OHL 
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7.2.5 Expansion or extendibility 

The 400 kV OHL option is based on Overhead Line (OHL) technology and has a thermal 

capacity29 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 station 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 base for any further expansion of the transmission network 

and the option offers a low to moderate (Green) difficulty to accommodate potential 

future expansion.  

7.2.6  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.  This 

option is considered to have a low risk of not meeting the repeatability criteria (Cream). 

7.2.7  Technical operational risk 

The new 400 kV overhead line option is based on Overhead Line (OHL) 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.   

  

                                                        
29 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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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 moderate (Dark Green) impact on the 

project plan flexibility compared to the other options. 

7.4.3 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 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.  

7.4.4 Dependence on other projects (outages) 

This option has a number of elements which would require planned outages. There are a 

number of existing 220 kV and 110 kV overhead lines which would need to be crossed 

between Dunstown and Woodland stations. These would require a transmission outage 

to allow the line stringing to take place.  

The required work in both Woodland and Dunstown stations would need proximity and 

commissioning outages. In Woodland, the work is in relation to the construction of the 

400kV bay. In Dunstown, the work involves the construction of an extension to the 220 

kV busbar, which would be required to connect the dynamic reactive support device. The 

works required to connect the dynamic reactive support device at Belcamp station would 

also require commissioning outages. 
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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 

significant (Dark Blue) impact and risk in terms of Supply Chain Constraints, Permits 

and Wayleaves. 

7.4.6 Conclusion of deliverability performance 

There are five aspects considered when the overall deliverability performance is 

assessed. For the new 400 kV OHL option, two of the aspects indicate a significant risk 

to the deliverability of the reinforcement. The two areas that have a significant risk 

identified are implementation timelines and required permits and wayleaves.  

This is a new 400 kV OHL development and 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.   

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 the 400 kV OHL option is 

deemed to have a very high and significant impact (Dark Blue) from a deliverability point 

of view. Table 22, presents the conclusion of each sub-criterion and the overall 

assessment. 
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affected as any new connection would come from the south. For the new OHL option, 

effects on soils and water are considered to be low to moderate (Green). 

7.5.3 Planning Policy and Land Use 

As a worst case, it is possible that this technology would not fully accord with county 

planning policies as new structures are proposed and the route is not yet defined, 

however it is assumed that protected areas would not be crossed, main settlements 

avoided and the more sensitive landscape also avoided where possible.  

From a land use perspective, there may be a small number of significant effects on 

particular parcels of land during the operational phase. For the new OHL option, effects 

on planning policy and land use are considered to be moderate (Dark Green). 

7.5.4 Landscape and Views 

As set out above, there is potential for effects on landscapes and views across the Study 

Area, and the new OHL could be in the order of 50km in length depending on the exact 

route. However, with the more sensitive landscapes, viewpoints and main settlements 

largely avoided, this effect would be moderate to high. This would be an effect during the 

operation of the OHL, effects on landscape and views would be limited and not likely to 

be significant during construction. For the new OHL option, effects on landscape and 

views are considered to be moderate to high (Blue). 

7.5.5 Cultural Heritage 

There is a combined effect of the potential for harm to unknown archaeological assets 

during construction and to the setting of built heritage assets during operation. Of these 

two potential effects, however, it is during operation that the more significant effects are 

likely to arise. For the new OHL option, effects on heritage assets are considered to be 

moderate risk (Dark Green). 

7.5.6 Summary of Environmental assessment of a new 400 kV OHL 

Having considered the potential environmental impacts for the new OHL option it is 

concluded that this option will have moderate environmental impact (Dark Green) with a 

mixed impact during both the construction and operational phase. Table 23, presents the 

conclusion of each sub-criterion and the overall assessment. 
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Summary of Socio-economic assessment  

of a new 400 kV OHL option 

Amenity and Health  

Local Economy   

Traffic and Transport  

Utilities  

  

Combined Socio-

economic Performance 
 

 

 
  

Table 24 Summary of Socio-economic performance for a new 400 kV OHL option  
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7.7 Summary of the assessment for the 400 kV OHL option 
This option would involve constructing a new 400 kV OHL. This option is the best 

performing option in the technical and economic criteria compared to the other options.  

The environmental criterion is considered to be of moderate impact when compared to 

the other options.   

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 400 kV OHL option (Option 2) does not perform very well and it 

has been given a high impact (Dark Blue) on its overall performance i.e. the worst 

performance in terms of the colour scale used.  

 

 
Option 2 

400 kV OHL 

Technical Performance 
 

Economic Performance 
 

Deliverability 
 

Environmental 
 

Socio-economic 
 

 
 

Combined Performance  
 

 
 
       

 
  

Table 25 Overall assessment outcome for the 400 kV OHL option 
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8.2 Technical Performance 

8.2.1 Compliance with health and safety standards  

Please refer to Section 6.2.1 for a detailed description. All underground cable (UGC) 

options perform the same for this criterion. All of the UGC options would comply with 

health and safety standards and hence have been given a low (Cream) impact in the 

assessment.  

  

Figure 11 Illustrative map showing the study area where the UGC options could be located.  



http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Transmission-System-Security-and-Planning-Standards-TSSPS-Final-May-2016.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Operating-Security-Standards-December-2011.pdf
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8.4.2 Project plan flexibility 

Routes for the cables 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 a suitable road 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 for the single circuit options of 3A and 3B. As Option 3C uses two 

routes, the flexibility will be somewhat limited compared to the other two cable options. 

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.  

Options 3A and 3B are considered to have a high to moderate (Blue) impact on the 

project plan flexibility.  

Based on the fact that Option 3C requires two routes, the project plan flexibility is 

deemed to be reduced compared to the other cable options and based on this, Option 

3C is considered to have a high (Dark Blue) impact on the project plan flexibility.  

8.4.3 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.  

That being said, every project has its own particular requirements and the non-standard 

4 metre trench width to achieve the required capacity may pose challenges in delivery. 

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 
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Having regard to all the above, Options 3A and 3B is considered to have a high to 

moderate (Blue) impact in relation to the Supply Chain Constraints, Permits and 

Wayleaves criterion. Option 3C is considered to have a high (Dark Blue) impact in 

relation to the Supply Chain Constraints, Permits and Wayleaves criterion.   

8.4.6 Conclusion of deliverability performance 

There are five aspects 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 4 

metre wide 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 Option 3C, which would require two separate routes or roads, the impact is greater 

than for Options 3A and 3B.  Three of the criteria indicate a significant risk to the 

deliverability of the reinforcement for this option. The three areas that have a significant 

risk identified are risk of untried technology, required permits and wayleaves and project 

plan flexibility, and this is reflected in the assessments. When all of these deliverability 

aspects are considered for Option 3C the impact on the deliverability aspects for this 

option are high (Dark Blue).    

For Options 3A and 3B, 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 required permits and wayleaves and project plan flexibility.  Option 3B has a 

higher impact of risk of untried technology than Option 3A due to the voltage level. 

Option 3A has higher impact in regards to dependence of other projects than Options 3B 

and 3C and this could ultimately affect the deliverability. When all of these deliverability 

aspects are considered Option 3A and Option 3B are both deemed to have a high to 

moderate impact (Blue) from a deliverability point of view.  
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is moderate (Dark Green) for Options 3A and 3B as there would be a high number of 

water bodies crossed by the cables and there is potential for effects on roadside ditches 

during construction.  

For Option 3C, the impacts on soils and water are considered to be moderate to high 

(Blue), as this option would require twice the route length compared to Options 3A and 

3B. If the cables were to be installed in third party lands, the risks would be higher for all 

options. 

8.5.3 Planning Policy and Land Use 

The UGC would accord with the ambitions of county development plans to install new 

services underground wherever possible. There would be temporary disruption to the 

road network; the use of regional roads reduces this risk as any routes chosen would be 

ones large enough for the swathe to be within one carriageway only, however 

carriageway closures could be for a prolonged period of time. As such, it is anticipated 

that there would be no third-party land take except for the connection into Woodland.  

At the connection into Woodland, it is likely that the cable would have to be installed 

across third party land. This would require a significant temporary land take during 

construction, but limited during operation, although a permanent wayleave and some 

restriction of agricultural practices above the UGC is likely. Options 3A and 3B are 

considered to have a moderate to low risk of impact (Green) on planning policy and land 

use, while Option 3C is considered to have a moderate risk of impact (Dark Green) on 

planning policy and land use, as the route is twice as long as for Options 3A and 3B. 

8.5.4 Landscape and Views 

For all three options, the effects on landscape and views from the UGC would be 

greatest during construction; although this would be temporary, it may take three years 

or more to install the UGC for Options 3A and 3B (one conductor per phase). Option 3C 

could also take three years if both phases were constructed at the same time, however 

the effects on landscape and for views would be greatest for Option 3C (moderate risk) 

as this has twice the footprint compared to Options 3A and 3B (low to moderate).   

During operation, the effects would be limited: there would be visible joint boxes 

periodically along the cable, although these would be quite small; and some loss of 

hedgerows at Woodland station. These effects would be greatest for Option 3C as it is 

twice as long and would have twice the number of joint boxes and a higher loss of 

hedgerows. Overall Option 3A and 3B are considered to have a moderate to low risk of 

impact (Green) on landscape and views, while Option 3C is considered to have a 

moderate risk of impact (Dark Green).   



Page 108 of 120 

8.5.5 Cultural Heritage 

The effects on cultural heritage from the UGC would be greatest during construction, 

both in terms of ground disturbance and effects on the settings of heritage assets. The 

risk is identified as low to moderate (Green) for Options 3A and 3B, acknowledging there 

may be some effects given the length of the route.   

Option 3C would be more significant in terms of risks to heritage assets and is identified 

as moderate risk (Dark Green). During operation, there is some potential for effects on 

the setting of heritage assets from the joint boxes; these effects would be greatest for 

Option 3C as it is twice as long and would have twice the number of joint boxes. 

8.5.6 Summary of Environmental assessment of the UGC options 

Having considered the potential environmental impacts for the UGC options it is 

concluded that option variations 3A and 3B will have moderate environmental impact 

(Dark Green). Option 3C is considered to have a moderate to high environmental impact 

(Blue). The environmental impact is related to both the construction and operational 

phase.    

Summary of environmental assessment  

of New UGC options 

 
Option 3A 

220 kV UGC 

Option 3B 

400 kV UGC 

Option 3C 

400 kV UGC 

(2 routes)  

Biodiversity    

Soils and water    

Planning policy and land 

use 
 

  

Landscape and views    

Cultural heritage    

    

Combined 

Environmental 

Performance 

 
  

 Table 38 Summary of Environmental assessment of the new UGC options 
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Option 3A and 3B would have a moderate (Dark Green) risk of impact to utilities whilst 

Option 3C would have a moderate to high (Blue) risk of impact. 

8.6.5 Summary of Socio-economic assessment of UGC options 

Having considered the above described socio-economic aspects for UGC options it is 

considered that Option 3A and 3B would have a high to moderate (Blue) socio-economic 

impact and that Option 3C would have a high (Dark Blue) socio-economic impact.  

It should be noted that this evaluation could be amended depending on the feedback 

from the stakeholder engagement in Step 3.   

 

Summary of socio-economic assessment  

of UGC options 

 
Option 3A 

220 kV UGC 

Option 3B 

400 kV UGC 

Option 3C 

400 kV UGC 

(2 routes)  

Amenity and Health    

Local Economy    

Traffic and Transport     

Utilities    

    

Combined Socio-

economic Performance 
 

  

 
 
  

Table 39 Summary of Socio-economic performance for UGC options 
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the worst performance in three of the five criteria compared to the other options and 

hence has been given a high impact (Dark Blue) on its overall performance, the worst 

performance in terms of the colour scale used. 

 
  





http://www.eirgridgroup.com/site-files/library/EirGrid/EirGrid-Group-Transmission-Map-January-2020.pdf
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Summary of Economic performance all options 2020 values 

 
Option 1 

Up-voltage  

Option 2 

400 kV OHL  

Option 3A 

220 kV UGC 

Option 3B 

400 kV UGC 

Option 3C 

400 kV UGC 

(2 routes) 

Economic Result      

Robustness      

      

Combined Economic Performance      
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  Option 1 

Up-voltage  
Option 2 

400 kV OHL 
Option 3 

220 kV UGC 
Option 4 

400 kV UGC 

Option 5 

400 kV UGC 

(2  routes) 

Technical 

Performance 

 
    

Economic 

Performance 
     

Deliverability 
 

    

Environmental 
 

    

Socio-

economic 

 
    

 
 

Combined 

Performance  
     

 

6.2 Assess feedback from public consultation 

The consultation process was owned and managed by EirGrid. Traverse, an 

independent consultancy specialising in stakeholder engagement analysis, was 

commissioned to analyse responses to the consultation and report on the findings. Their 

report (Kildare-Meath Grid Upgrade Step 3 Consultation Final Report) provides detailed 

information on the analysis process and the responses received. This report is available 

on our website9. The public consultation received a total of 178 responses from 

stakeholders. Each response was analysed and reported on. A summary of the findings 

are provided below. 

Many respondents express support for Option 1 (Up-voltage existing 220 kV OHL 

circuits), often saying that they do so because this option would make use of existing 

infrastructure. Some respondents feel that this option would be less disruptive to the 

environment and to local people and communities than other options. Opposition to and 

concerns about Option 1 focus on the presence of overhead lines. Some respondents 

express concern that electric and magnetic fields (EMFs) from overhead lines might 

have a potential negative impact on the health of local people, that overhead lines could 

                                                        
9 http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/ 

Table 1 Overall comparison (MCA) of options using five criteria in Step 3 prior to consultation 

http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/




http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/


http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/
http://www.eirgridgroup.com/site-files/library/EirGrid/All-Island-Generation-Capacity-Statement-2020-2029.pdf










http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/


http://www.eirgridgroup.com/site-files/library/EirGrid/Cable-integration-studies-for-Kildare-Meath-Grid-Upgrade-Step-3.pdf
http://www.eirgridgroup.com/site-files/library/EirGrid/Cable-integration-studies-for-Kildare-Meath-Grid-Upgrade-Step-3.pdf
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The potential deliverability challenges of implementing an underground cable can be 

mitigated by appropriate design solutions.   

Taking all of the above factors into account, it is deemed that Option 4 has a low risk in 

terms of timely delivery, noting that it will still be a challenging option to deliver, and it is 

anticipated that the technical challenges in relation to integration of high voltage 

underground cable can be mitigated.  

6.5 Best performing option 
Having reviewed the consultation feedback and the new information received since 

October 2020, and considered the balance between technical and deliverability risks of 

the two equal performing options, Option 4 the 400 kV Underground Cable (UGC) has 

been selected as the Best Performing Option (BPO) in Step 3. 

It is concluded that Option 4 has a lower risk in terms of the delivery timeline when 

compared to the Option 1 and has lower impact on the existing transmission system in 

terms of outages and other maintenance and capital works that are routinely required on 

the system. Option 4 will introduce a new transmission pathway between Dunstown and 

Woodland stations while keeping the existing 220 kV circuits intact. This means that the 

existing 220 kV circuits between Dunstown and Woodland stations, which is essential for 

supplying the greater Dublin network, can remain in service during the implementation of 

the project. This would provide flexibility to the system operator to accommodate other 

outages (generation and transmission) whilst also minimising the risk to security of 

supply. The additional transmission pathway creates greater capacity on the network to 

accommodate growth. 

As the need for greater capacity grows on the transmission system into the future it is 

possible that it may be necessary to progress the Option 1 - Up-voltage at some point. It 

is envisaged that Option 1 - Up-voltage would present a lesser risk to the existing system 

at that point as the new 400 kV cable option would have been successfully delivered 

creating an additional pathway for redundancy. If we were to look to progress the Up-

voltage option at some point in the future it would follow our six step approach to 

developing the grid and would include engagement with stakeholders as part of the 

process. 

 

  



http://www.eirgridgroup.com/the-grid/projects/capital-project-966/related-documents/
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and deliverability challenges to help distinguish between the two options. Option 1 is 

technically more straight forward but it is more difficult to deliver. Option 4 is more 

straight forward to deliver but is more technically challenging to integrate onto the 

system   Ultimately, the decision came down to a fine balance of these considerations.  

The conclusion of Step 3 is that Option 4 (400 kV Underground Cable) has been 

identified as the Best Performing Option (BPO) to be developed further in Step 4.  It will 

then be the subject of a planning application in Step 5. In the event that the application is 

consented by the relevant consenting authority, the permitted development will be 

subject to detailed design, construction and energisation.  
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