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The Government has published its National Energy 
and Climate Plan (NECP 2021 – 2030) which sets 
out targets for reducing Ireland’s Greenhouse Gas 
(GHG) emissions over the next decade. The plan aims 
to increase the penetration of renewable electricity 
generation to 70% by 2030 by incentivising the 
construction of up to 9.2GW of new renewable energy 
projects. This amounts to approximately 80% of all 
current generation capacity in the country.

Such a major expansion requires an exceptionally 
large investment in the Irish Electricity industry and 
not only in the generation facilities themselves. This 
paper is the first of a series to be produced by the 
Irish Academy of Engineering (IAE) examining various 
hurdles that must be overcome if such a transition is 
to be successfully accomplished over the next decade. 
These hurdles include among others:

 Large scale investment in new transmission 
capacity in order to efficiently connect the new 
generation to the existing transmission system 
(National Grid). 

 Measures to ensure short-term system stability 
given the likely connection of large amounts of 
non-synchronous generation.

 Measures to manage the intermittency inherent in 
new renewable technologies.

 Electrical interconnection to other jurisdictions 
and the market issues associated with the 
potential large-scale import and export of 
electricity.

In this paper the IAE focuses on the first item on 
the above list and seeks to set out the issues –
initially from a European perspective. Governments, 
particularly in Denmark and Germany, have 
struggled over the past decade to construct the 
necessary transmission infrastructure to expand their 
renewable electricity generation and have significantly 
underestimated both the cost and difficulty of 
achieving their ambitious targets. 

1 Executive 
Summary

The Academy has raised ten questions in the 
final summary which it believes require urgent 
consideration if the NECP targets are to be achieved.

Principal among these is the social acceptability of 
transmission investment among the community at 
large. Based on European experience, the Academy 
suggests that the Government must take direct 
ownership of this issue.

In the past, a non-profit vertically integrated, state 
owned entity like ESB could contribute significantly to 
the solution of social problems. Rural Electrification 
was such an issue in its time. Over the past two 
decades, the industry has been unbundled and private 
capital has been successfully introduced into the Irish 
power generation segment. Industry players such as 
ESB Networks and EirGrid have extremely specific and 
heavily regulated roles on which they must focus. 

Against this background, the IAE suggests that 
Ireland’s policymakers learn from the example of 
countries like Denmark and Germany, seek urgent 
answers to the ten questions raised in section 
eight and consider a much more “hands-on” role 
for Government in addressing the issue of social 
acceptability of new transmission infrastructure in 
Ireland.

The Irish Academy of Engineering (IAE) is concerned 
that insufficient attention is being devoted to the 
issues associated with the development of the 
transmission network (National Grid) and that the 
challenges, if not addressed, will undermine the 
country’s efforts to reduce GHG emissions as planned.
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The Irish Academy of Engineering (IAE) is currently 
exploring the implications for the electricity industry 
–specifically for Power Transmission development, of 
the Government’s National Energy and Climate Plan1 
(NECP 2021 – 2030) published in August 2020. 

The new plan targets a reduction in GHG emissions 
of 7% per annum up to 2030 rather than the original 
target of 3.5% in the Climate Action Plan 2019. The 
detailed new generation targets in the current NECP 
do not fully reflect the proposed increased rate (7%) of 
annual GHG reduction and, almost certainly, will have 
to be increased to reflect the 7% per annum reduction 
target. This report is based on the generation targets 
currently listed in the NECP. The Academy recognises 
that these may be increased in future.

The following analysis is indicative of the major power 
transmission development challenges implicit in the 
NECP targets.

1 https://www.gov.ie/en/publication/0015c-irelands-national-energy-climate-plan-2021-2030/

2.1 Background
Ireland’s electricity transmission network was 
originally developed to transport power from hydro 
and later peat fired power stations to the largely urban 
demand centres. From the mid 1950’s onwards ESB 
built a series of oil and later gas fired generating 
stations located close to demand centres, requiring 
relatively little transmission capacity. 

As a result, Ireland’s transmission network is 
extensive, but lightly built by international standards. 
The exception is Moneypoint, which was located on 
the Shannon Estuary to avail of the deep water dock 
facilities, but its output was primarily destined for the 
growing demand in the Greater Dublin Area (GDA) and 
it is consequently connected to the GDA by two high 
capacity 400kV lines. 

The challenge, in the future, will be to connect 
the considerable amounts of additional renewable 
generation now planned, approximately 9.2 GW based 
on current NECP targets, to the demand centres. This 
challenge becomes more acute if the development 
of onshore wind farms, in areas with existing 
transmission capacity, is constrained for any reason.

Planning the development of a resilient and cost 
optimal transmission grid is a major and ongoing 
effort requiring the highest level of expertise and the 
expenditure of considerable resources. This is carried 
out by EirGrid. 

EirGrid is recognised as a world leader in managing 
the absorption of large amounts of intermittent and 
asynchronous generation onto the power network. 

2 Introduction
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Fig 1

Ireland’s Electricity Transmission System (National Grid)
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NECP aims to achieve a 70% dependency on 
renewables for annual generation in the Republic of 
Ireland (RoI) by 2030. The plan identifies, among other 
targets, a requirement by 2030 for:

 Up to 9.2 GW of New Renewable generation

 Decommissioning of all coal and peat generation

The 9.2 GW of renewable generation is further 
subdivided into the following targets:

 New Onshore Wind: Up to 4.2GW (8.2 – 4GW 
installed at YE 2019 –EirGrid)

 New Offshore Wind: At least 3.5 GW

 Solar PV: Up to 1.5GW

To achieve these targets, it is likely that significantly 
revised policies will be required in relation to the 
electricity industry. Key issues for consideration are:

 The likely requirement for and investment 
in Transmission Networks –including 
Interconnection.

 System Stability issues arising from the 
exceptionally large amount of non-synchronous 
generation likely to be connected to the system by 
2030 if the targets are to be met.

 Measures to cope with both short term and long-
term system intermittency. These measures 
might, among others, include battery storage 
–particularly for short term frequency support, 
pumped hydro storage, hydrogen storage and 
the use of gas fired generation –as is common at 
present.

This paper focuses mainly on the first issue above –
Transmission Network development.

Q 8.1 at the end of this report seeks details (including 
cost estimates) of the overall investment plan for 
the electricity transmission network over the next 
decade. In responding to this, details should also 
be published of the background studies already 
undertaken to support the current targets in NECP 
2019. In particular, Ireland’s Climate Action Plan (CAP 
2019) states that the Marginal Abatement Cost Curve 
(MACC) for electricity in Ireland which is used to make 
important future investment choices:

“does not address the cost of enabling 
infrastructure (e.g. the Electric Vehicle 
(EV) charging network, and the electricity 
infrastructure such as off-shore wind 
connections, transmission and distribution, 
and system services), or other barriers to 
change”

The Academy is concerned that the omission of likely 
large investment amounts in electricity networks will 
invalidate the basic MACC analysis and would strongly 
suggest that the underlying technical reports and 
sensitivity analyses be published. 

3 Relevant 
targets for the 
Power Industry
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The traditional approach to expanding the transmission system was to reinforce the 
network, typically by constructing new circuits, which in rural areas were usually 
overhead lines. Some network reinforcement, particularly in urban areas can be achieved 
using cabled (underground) circuits but the capacitive charging current requirements of 
AC cables and other technical challenges limit the length of cable that can be used. 

At high voltages cable solutions tend to be significantly more expensive and often lack the 
flexibility and the reliability of overhead lines –faults in cables take much longer to repair. 
Other approaches might involve line upgrades or reactive compensation to achieve some 
capacity increases. However, these approaches are highly unlikely to provide the necessary 
network capacity increases required for the amount of new generation now envisaged.

4.1 Interconnectors
The island of Ireland operates as a single synchronous power system and has two HVDC 
interconnectors to the UK. The nominal combined capacity of these interconnectors 
is 1GW although it should be noted that system conditions on either side of the 
interconnectors often substantially restrict this capacity.

Two further significant interconnector projects are currently being considered:

Project Location Estimated 
Capacity (MW)

Estimated Cost 
(Million Euro)

Estimated 
Completion Date

Celtic 
Interconnector 2 

Ireland - 
France

700 1,000 2025

GreenLink 
Interconnector3 

Ireland - 
UK

500 400 2023

A key feature of these interconnectors is that they are likely to have significantly more 
export capacity than import capacity, given the constraints currently evident on the Irish 
Transmission Network. 

EirGrid’s Transmission Forecast Statement for 20194 (TFS 2019) indicates that there 
is potential for an additional 500MW generation infeed at Woodland, west of Dublin. 
Import capacity is however limited by generation capacity in Great Britain (GB). In the 
Single Electricity Market (SEM) capacity auction for example, bidders were advised that 
interconnector import capacity should be taken as 60% of nominal circuit capacity. 

2 http://www.eirgridgroup.com/the-grid/projects/celtic-interconnector/the-project/ 

3 https://www.greenlink.ie/ 

4 http://www.eirgridgroup.com/site-files/library/EirGrid/All-Island-Ten-Year-Transmission-
Forecast-Statement-2019.pdf 

4 Transmission 
Networks
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Similar or even more acute problems could arise on 
the Celtic Interconnector if there are problems with 
French nuclear units. When that interconnector is 
completed, 50% of these units will be over 50 years 
old, and in need of refurbishment, at an estimated 
cost in excess of €100Bn.

One could indeed argue that there is little point 
in constructing large amounts of renewable 
generation in Ireland and then exporting its output at 
exceptionally low prices. Official CSO and SEAI import/
export data for 2019 indicates that the price of Irish 
electricity exports, which take place predominantly 
when wind generation is high, is less than 50% of the 
price paid to wind generators for that output under the 
REFIT regime. 

The North- South (N/S) interconnector which is an 
AC circuit within the island of Ireland has been under 
development for more than a decade and faced 
major planning issues, which may be finally resolved 
following recent planning approval for the Northern 
end of the project; strong local opposition may still be 
an obstacle.

This however will not resolve all the problems as 10% 
of the landowners on the southern end have yet to give 
approval for ESB to enter their lands and this process 
may not yet have commenced in Northern Ireland. 

This issue of the social acceptability of transmission 
infrastructure will be taken up in a later section.



Ireland is not unique in the difficulties it faces in financing and constructing new 
transmission infrastructure. The European Network of Transmission System Operators 
for Electricity5 (ENTSO-E) regularly publishes plans and scenarios for transmission 
development covering the whole of the EU. 

Its most recent Ten-Year Network Development Plan6 (TYNDP2018) estimates capital 
investment of €114 billion required by 2030 much of it driven by a transition away from 
fossil fuels and towards renewable power generation. 

Such an investment is estimated to deliver a renewables penetration in the EU of 48% to 
58% by 2030. (Contrast with Ireland’s target of 70%).

ENTSO-E lists approximately 164 major transmission projects relevant to network 
development in Europe over the next 10 years. The list is not exhaustive but offers a 
reasonable benchmark. These projects are categorised as follows:

Under 
Consideration

Planning 
Delays

In 
Permitting

New Under 
Construction

UpGrade 
Under 
Construction

Total

On Land 
(No.) 

40 24 50 8 4 126

Marine 
(No.)

11 3 13 11 0 38

164

Of the 126 projects on land, only 6% (excluding refurbishments) are actually under construction.

Many of the projects that are delayed may never be constructed. Projects such as Ireland’s 
North/South interconnector have been “in permitting” for more than a decade. Many of 
these will also not proceed.

Of marine projects (mainly HVDC cables), almost 30% are under construction and most of 
those “in permitting7” will probably eventually proceed.

The message is clear. Building transmission projects on land in Western Europe is 
extremely difficult and most do not make it to the construction stage.

5 https://www.entsoe.eu/ 

6 https://tyndp.entsoe.eu/tyndp2018/ 

7 In the process of obtaining planning permission (Irish context) 

5 European 
experiences
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5.1 Denmark

8 https://ec.europa.eu/eurostat/statistics-explained/index.php/Electricity_price_statistics#Electricity_prices_for_house-
hold_consumers

Denmark provides a valuable guide for Ireland in its 
efforts to greatly expand renewable power generation. 
In 1980 Denmark’s electricity was almost universally 
generated from coal fired plants. The Government 
decided to incentivise a move to wind generation 
while forbidding the construction of nuclear plants. 
Heavy subsidies were directed towards the wind 
industry which flourished and certainly delivered on 
Government objectives over the next four decades. 
Wind generation capacity went from 2.7MW in 1980 
to 6,128MW in 2019 with a corresponding renewables 
penetration of over 40%. 

The Danish Government legislated from the outset for 
heavy taxes on domestic electricity consumption8. The 
resulting Government income was partly used to support 
the wind industry at various times although the industry 
has now scaled up offshore and is highly efficient. 

Domestic Tariff -2019H2- (€kWh)

Denmark Ireland

Before tax 0.1042 0.213

After tax 0.2924 0.2546

Tax Rate (%) 181 20

The willingness of Danish households and 
policymakers to continue with electricity consumption 
taxes at the above rate is a strong indicator of national 
support for renewable energy. 

Ireland subsidises its renewables industry using a 
regulated Public Service Obligation (PSO) approach 
rather than an explicit tax on domestic electricity 
usage voted on in Parliament. However, the amount 
collected from domestic electricity usage in Ireland 
has been a fraction of that accruing from the Danish 
domestic electricity tax approach. It is questionable as 
to whether such a level of financial support would be 
forthcoming from domestic electricity users in Ireland.

Denmark’s transmission system is markedly different 
from that of Ireland. The country is a transmission 
crossroads between the Continental Synchronous 
area (CSA, formerly UCTE) and the Nordic Power 
System (formerly NORDEL). Denmark currently has 
multiple interconnections with Germany (AC), Norway 
(DC), Sweden (AC and DC) and The Netherlands 
(DC). Its interconnection capacity amounts to over 
40% of domestic generation and a large new HVDC 
interconnection to the UK is under construction.

This interconnection capacity has hugely facilitated 
the expansion of intermittent wind power in Denmark. 
Surplus Danish wind production may be effectively 
stored in Norway for example by reducing hydro 
output in that country for a period. Excess production 
in Denmark has, on occasion, driven the wholesale 
price of electricity to zero, significantly benefiting 
Nordic customers (but probably at some cost to 
Danish producers/taxpayers). This may be an issue 
long term for Ireland.

Despite the advantages tabled above, Denmark 
experienced increasing resistance to onshore 
transmission overhead line development from the 
early 2000s. In 2007 the Minister for Transport and 
Energy established an ad-hoc committee of various 
stakeholders to examine the issue. The committee 
reported in April 2008. The report was presented to 
parliament and accepted in 2009.

In essence, it recognised the significantly higher cost 
and technical difficulty of undergrounding 400kV 
circuits but proposed that all new circuits at lower 
voltages would be undergrounded and that over time ( 
a period of 20 years was mentioned) the existing 132kV 
and 150kV circuits would also be undergrounded. 
Denmark does not have a 220kV network.
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Fig 2

The Danish Transmission Network
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The committee report went further and estimated the 
costs associated with their proposals and the likely 
effect on electricity tariffs. 

This is the type of exercise that is currently very much 
missing in Ireland.

The measures contemplated by the Danish authorities 
were and are expensive. Because the Irish 110kV 
overhead system is much more extensive than the 
132/150kV system in Denmark, the costs of a similar 
policy in Ireland are likely to be far higher.

A crude comparison of the transmission systems is as 
below:

Lines (km) Cables (km)

Denmark 2,955.0 1,279.0

Ireland 6,504.0 456.0

Ireland has twice the length of overhead lines to 
Denmark and approximately one third of the length of 
Danish (underground) transmission cables. 

While the country populations are not particularly 
dissimilar, the population density of Denmark is 
almost double that of Ireland.

Area km2 Population 
(Mill)

Population 
per km2

Denmark 42,430 5.79 136

Ireland 68,890 4.94 72

In terms of per capita electricity consumption, 
Denmark is approximately 10% higher than 
Ireland. The most recent statistics indicate that 
Denmark imported more than 10% of its electricity 
requirements while Ireland’s net exports were 
equivalent to less than 2.5% of consumption in 
2019. There is little doubt that Denmark’s extensive 
international interconnectors provide its electricity 
system with much flexibility and an ability to optimise 
electricity costs and effectively manage intermittent 
renewables.

Denmark still has problems. A major 400kV 
reinforcement increasing interconnector capacity 
with Germany was stalled for several years. Following 
a technical report, the Government has agreed to 
underground 15% of the 400kV line as well as a 
substantial section of 150kV network in the affected 
area. It should be noted that this was a Government 
decision. 

9 https://en.energinet.dk/About-our-reports/Reports/Annual-report-2018

This is what the Danish TSO9 (Energinet) had to say in 
its most recent annual report.

“There is a need for the energy sector to 
cooperate on creating a framework for more 
widespread and earlier dialogue with citizens 
about infrastructure needs. The experience 
from 2018 shows this based on the strong and 
understandable protests voiced, particularly 
against the new 400 kV overhead lines in the 
western part of Jutland. 

Expansion with intrusive infrastructure will 
also be necessary in the future when more 
renewable energy is to be integrated at Danish 
and European level. Therefore, there is an 
increasing need for continuous and well-
qualified public information and debate about 
the energy infrastructure between all relevant 
parties in society.“

There is a strong lesson here for Ireland. Social 
constraints are driving expensive underground 
solutions in Europe. Will the future be any different for 
Ireland?
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5.2 Germany

10 https://www.iea.org/reports/germany-2020

11 https://www.bmwi.de/Redaktion/EN/Pressemitteilungen/2018/20180814-altmaier-the-electrici-
ty-grid-action-plan-can-help-deliver-a-secure-and-affordable-energy-transition.html

12 https://www.bmwi.de/Redaktion/DE/Downloads/A/aktionsplan-stromnetz.html

13 https://www.cleanenergywire.org/news/germany-sets-deadline-grid-expansion-plans

14 https://www.bloomberg.com/news/articles/2019-02-04/germany-s-power-autobahns-will-cost-billions-more-than-expected

15 https://uk.reuters.com/article/germany-grid-tennet/rpt-interview-german-transmission-line-delays-to-curb-wind-pow-
er-use-idUKL8N18Z1SF

16 https://www.powerengineeringint.com/nuclear/german-power-link-to-treble-in-cost-to-16-7bn/

17 https://www.bloombergquint.com/business/germany-to-build-11-billion-power-link-as-cost-estimate-doubles

18 https://www.transnetbw.com/en/press/press-releases/press-release/suedlink-breaks-new-ground-in-project-manage-
ment-in-germany

Germany is interesting because of its highly publicised 
policy of “Energiewende” or Energy Transition10. It 
marks a major move on the part of Germany away 
from nuclear power and coal and towards renewables. 
The decision was and is controversial but nuclear 
power is expected to be phased out by 2022 causing 
significant supply problems in Southern Germany and 
a requirement for major transmission investment 
to transport wind generated electricity from North 
Germany to the South.

Despite the policies, the necessary infrastructure 
construction has faced considerable resistance thus 
slowing down the planned transition. Prices have 
increased and with this consumer dissatisfaction.

Germany has attempted to phase out nuclear power 
generation and reduce coal/lignite fired generation 
simultaneously. This has led to an increased 
reliance on natural gas for electricity generation and 
tremendous pressure to deliver wind power from the 
northern German coast to the industrial south. The 
transmission network is now central to Germany’s 
successful completion of its energy transition.

In order to speed up investment and overcome various 
network bottlenecks, the Federal Ministry of Economic 
Affairs and Energy (Peter Altmaier) presented the 
“Electricity Grid11 Action Plan12” in August 2018. The 
Government is directly involved in monitoring each 
major project, such is the importance attached to the 
problem. (In 2017, wind curtailment costs reached 
€1.4 Billion.) 

There are a number of North/South grid reinforcement 
projects13 being progressed at present. Indicative costs 
for the system upgrades are quoted at €50Bn14. A 
good example of the scale required is the “SuedLink” 
HVDC project running 700km from Schleswig-Holstein 
to Bavaria and Baden-Württemberg. It is proposed to 
underground the entire link. Early cost15 estimates16 
are17 running18 at is a mind-numbing €10 to 14 Billion, 
and the project will have a capacity of 4GW.

12    |    The Irish Academy of Engineering
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Fig 3

SuedLink

Grid operators want to complete the project by 2025. 
There is much local opposition and delays are almost 
guaranteed. The states of Thuringia and Hesse on 
the route have formally expressed their opposition to 
the project. Farmers and landowners have requested 
an annual rental payment for permitting the cable to 
cross their lands.

Ireland, hopefully, will not have to pay €14 Billion for 
any of its projects but it is likely to experience similar 
problems if only at a smaller scale. What is interesting 
in Germany is that the Government has recognised the 
problem, recognised the critical role of transmission 
infrastructure to the success of its policies and taken 
a political hands-on approach to solving what are 
mainly social problems with objectors. 

The problem has not been “disowned” and left to the 
grid operators.
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Ireland has experienced an increasing resistance to transmission projects over the past few 
decades. Some examples:

Experience of attempts to construct lattice steel lines in Ireland since 1992

Development 
Proposed

Line Type Line 
Length km

Date 
Proposed

Initial Date for 
Completion

Actual Date 
Completion

Flagford - 
Srananagh Line 

220kV 
Single 
Circuit

55 1992 1996 2012

Cashla - 
Oldstreet Line

220kV 
Single 
Circuit

48 2001 2004 2003

Glasmore 
Stevenson Line

110kV 
Double 
Circuit

18 2001 2006 2017

North South 
Interconnector

400kV 
Single 
Circuit

150 2005 2012 Awaiting 
Permit

Laois 
400/110kV 
Substation

400kV 
Double 
Circuit

1.4 2008 2014 None

The Cashla to Oldstreet line stands out as it was completed ahead of a quite short schedule. 
It was the last significant transmission project in Ireland to be constructed without reference 
to An Bórd Pleanála. Oldstreet is the first “new” transmission node on the northern 400kV 
Moneypoint to Woodland line.

The last example is interesting as the objection has really been to the 400kV substation rather 
than the associated line. This is the first “new” transmission node on the southern Moneypoint 
to Dunstown 400kV line. This important project is currently halted indefinitely.

 

6 Ireland –
Progress?
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Laois Kilkenny 400kV Substation Project

Initial Concept 2008

Public Consultation 2010

Planning Submission 2013

Planning Approval Granted April 2014

High Court Appeal Lodged June 2014

High Court Approval January 2015

Original Completion Date 2014

Construction Commencement April 2017

Construction Ceased. Site 
Blockaded

June 2017

Final Completion No Date

This is a relatively simple project with remarkably little 
line construction and relatively little environmental 
impact. Local concern was initially expressed about 
potential interference with an underground aquifer. 
This was dismissed by independent experts whose 
opinions were accepted by An Bórd Pleanála.

A short report19 was produced in January 2020 by Irish 
Rural Link (IRL) trying, at the behest of ESB, to find 
some common ground with protesters. Outside of the 
aquifer issue protestors raised the possibility that this 
particular piece of infrastructure would facilitate the 
development of wind projects in the area. It is quite 
possible that this is the most significant underlying 
reason for the objections. Protestors are correct in as 
much as any increase in local transmission capacity 
facilitates new generation in the Midlands and South 
East. Against this background, it is reasonable to ask 
an important question:

“Is the construction of necessary new 
transmission infrastructure in Ireland socially 
acceptable anymore?”

If the answer is no, then either current plans will 
have to be radically scaled down or local communities 
persuaded that the infrastructure is necessary in the 
interest of national energy strategy.

Persuading local communities at this scale is a 
political issue, not a technical one. The experience 
of both Germany and Denmark is truly clear. 
Governments, not Transmission System Operators 
(TSOs) must take the lead. The Academy accepts that 
this is likely to pose difficulties for Irish Policy makers 
much as it has in other EU countries.

19 https://www.irishrurallink.ie/esb-evaluation-irish-rural-link/

The Government has recognised the need for affected 
communities to have some “skin in the game” when 
major wind farms are being constructed. This concept 
of Community Gain has been actively promoted by 
Government and used now almost universally by 
project developers.

When ESB was a vertically integrated, state-owned, 
non-profit monopoly providing an important national 
social service, landowners and local communities 
generally tolerated the presence of electricity 
infrastructure without much complaint. ESB very 
rarely used its “compulsory” powers as it did not need 
to. 

With the arrival of a new industry model in the late 
1990s where private investment was successfully 
encouraged in the industry, this traditional tolerance 
began to fade. Landowners and communities felt 
entitled to some share of the financial returns from 
such privately owned and profit driven projects. Hence 
the “Community Gain” approach.

Could a Community Gain approach contribute 
to reaching reasonable settlements with local 
communities in the area of transmission 
network development?

There are a number of important follow-up questions:

 In what circumstances, if any, might such an 
approach contribute to a solution?

 Can such approaches be confined to large new 
transmission investments?

 Should Government rather than utilities set the 
rules for such an approach?

 Might such expenditures be permissible when 
the Commission for Regulation of Utilities (CRU) 
calculates network usage charges? 
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In the event of not being able to reinforce the system 
in a conventional manner then consideration should 
be given to:

 More local balancing of the system, probably 
retaining a necessary element of conventional gas 
fired generation for local system stability reasons.

 Constraining the location of new renewable 
generation to optimise use of the existing 
transmission network

 Adoption of storage solutions at both small scale 
(system stability issues) and large-scale (long term 
peak demand issues)

All the foregoing is likely to give rise to significant 
extra costs over and above conventional approaches. 
It will be important to understand and gain some 
insight into these areas. It is by no means certain that 
traditional levels of reliability can be provided with this 
approach.

The increasing penetration of non-synchronous 
generation on the system is providing many 
challenges to maintaining instantaneous system 
stability. EirGrid is a recognised world-leader in this 
area. 

There is some evidence of new technologies becoming 
available to manage this problem, it will be important 
to stay abreast of such developments and utilise the 
best available technologies.

However, it appears almost certain that 
it will not be possible to reach the NECP 
70% renewable penetration target with this 
approach.

7 A new approach 
to managing the 
power system?
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8.1 When will a comprehensive plan be produced 
detailing the electrical transmission 
infrastructure required to meet the 
renewable electricity targets? This plan 
should include full cost estimates.

8.2 Given the evident public and political 
objection to transmission development, 
should Ireland, as a matter of policy, 
abandon the construction of major new 
transmission infrastructure on the grounds 
that it is no longer socially acceptable?

8.3 In the event that the answer to Q 8.2 is yes, 
by how much should renewable electricity 
penetration targets be reduced?

8.4 In the event that the answer to Q 8.2 is no, 
then what measures should be taken at 
Government level to persuade objectors 
of the need for large scale transmission 
investment?

8.5 Is there a role for a formal “community 
gain” approach to encourage investment in 
necessary transmission assets?

8.6 What is the maximum amount of new 
renewable offshore generation that might 
reasonably be connected at the East coast 
of Ireland, prior to 2030, without major 
transmission investment?

8.7 In the event of the North-South 
interconnector not proceeding for reasons 
of social unacceptability, what alternatives 
might be available?

8.8 Against this background of uncertainty, how 
can renewable project developers manage 
the financial risk of completing projects and 
finding that their output is constrained by a 
lack of grid availability?

8.9 What role will new interconnectors play in 
assisting the absorption of large amounts 
of intermittent, asynchronous renewable 
power? 

8.10 Is it possible that Ireland may have to 
export renewable power at a considerable 
loss? Could the Irish electricity customer 
(or taxpayer) be adversely impacted in this 
situation?

These are all extraordinarily complex issues 
but must be addressed urgently in the current 
context of new and ambitious renewable power 
targets, and Ireland’s limited transmission 
infrastructure development.

8 Summary –
Questions for 
consideration
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AC   Alternating Current 

CRU  Commission for the Regulation of Utilities 

CSO Central Statistics Office

DC   Direct Current

ESB  Electricity Supply Board 

EU   European Union 

GW  One Billion Watts

HVDC  High Voltage Direct Current 

IAE  Irish Academy of Engineering

kV   One Thousand Volts 

kWh One Thousand-Watt hours

MW  One Million Watts 

NECP National Energy and Climate Plan

NI   Northern Ireland 

REFIT Renewable Energy Feed-In Tariff

SEAI Sustainable Energy Authority of Ireland

TSO  Transmission System Operator 

Appendix 1 – Abbreviations 
& Terminology
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Notes
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