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Executive Summary
The purpose of this paper is to consult with all relevant stakeholders on the
Commission for Regulation of Utilities’ assessment of the Celtic Interconnector’s
investment request.
The Celtic Interconnector (the Celtic project or Celtic) is a subsea electrical cable
linking electricity transmission systems of Ireland and France, with a capacity of
700MW. For Ireland, Celtic would be the first direct energy link to continental Europe
and is becoming increasingly important in the light of Brexit.
Celtic is a project of common interest (PCI), as confirmed by the third PCI list
published by the European Commission in November 2017. PCIs are considered key
in completing the European energy market and helping the EU achieve its energy
policy and climate objectives. Given their importance, PCIs can benefit from
streamlined planning processes, improved regulatory conditions and possible EU
financial assistance from the Connecting Europe Facility (CEF). For major energy
investments such as Celtic, this aid can cover up to 75% of project costs.

Source: Celtic investment request, Figure 1.

In September 2018, the transmission system operators of Ireland and France
(Celtic’s project promoters, TSOs) submitted an investment request for the
development of the Celtic Interconnector to the Commission for Regulation of Utilities
(CRU) and the Commission de Regulation de l’Energie (CRE).
As part of their submission, the TSOs requested the CRU and the CRE to decide on
cross-border allocation of Celtic’s investment costs between Ireland and France and
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their inclusion in each country’s tariffs under Article 12 of the EU Regulation
347/2013 (TEN-E Regulation).
Cross-border cost allocation (CBCA) is a cost-sharing mechanism available to PCIs
where project’s benefits are not evenly distributed between the countries paying for
the investment (hosting countries). A hosting country may not want to pay for a
project where the costs outweigh its expected benefits. CBCA aims to correct this by
making countries benefiting from the PCI compensate countries that are negatively
impacted. As a result of a CBCA, costs are shared between the hosting countries to
adequately reflect the benefits that each country is expected to derive from the
investment. When deciding on a CBCA, the national regulatory authorities should
ensure that the project’s impact on national tariffs does not represent a
disproportionate burden for energy consumers and consider possible need for
financial support.
The Celtic investment request is published alongside this paper (CRU/18/265a). It
contains a description of the project, its costs and benefits and a cost-benefit analysis
(CBA) performed by the TSOs. The TSOs also outline their proposals for CBCA and
Celtic’s regulatory treatment in Ireland and France.
This consultation paper sets out the CRU’s assessment of the Celtic investment
request. In particular, we have tested the boundaries of the TSOs’ modelling by
carrying out our own CBA assessment. We have also carried out a high-level
assessment of Celtic’s technical parameters and costs. Based on our assessment,
we note the following:
In relation to Celtic’s potential benefits,
•

The potential change in socio-economic welfare (SEW) due to Celtic varies
considerably across scenarios, and ranges between positive benefits in some and
negative in others for Ireland and France. This suggests that Celtic’s benefits are
uncertain, and the modelling is sensitive to the inputs assumed.

•

Our modelling suggests much lower security of supply benefits associated with Celtic
in comparison to TSOs’ estimates.

•

Despite some differences in the modelling inputs and results, our assessment of net
benefits for Ireland is relatively consistent with the TSOs’ forecast. Overall, the CBA
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modelling indicates that Celtic would drive benefits for both Irish and French
consumers even when excluding potential security of supply benefits.
•

Both CBAs show that:
-

more value could be captured from Celtic when renewable generation
capacity is high. In scenarios with slower renewable deployment, benefits
from Celtic might be lower.

-

Celtic has the potential to reduce curtailment of renewables in Ireland and
reduce CO2 emissions in both Ireland and France.

-

In a scenario where a new IE-GB interconnector is developed alongside
Celtic, net benefits from Celtic could be significantly reduced.

-

Depending on the form of Brexit, it could be even more beneficial for both
Ireland and France to become interconnected.

In relation to Celtic’s costs and its regulatory treatment,
•

Our cost benchmarking suggests that Celtic may turn out being more expensive than
projected by the TSOs. We estimate that Celtic’s investment cost may be up to 20%
more than the TSOs’ estimate of €930 million (with a -110 to +140 € million
uncertainty range).

•

Overall, despite its potential benefits, Celtic would have a significant material impact
on the Irish consumers, much higher than in other EU countries given the relatively
high investment cost and the small size of the Irish market. On the one hand, this
project would be about 10 times more expensive, as estimated by the TSOs, when
compared to onshore AC interconnectors linking neighbouring countries over short
distances. On the other hand, Ireland is a small country, so the investment cost would
be a burden to a relatively small number of Irish consumers in comparison to other
larger EU countries.

•

Celtic’s regulatory model in Ireland, as proposed by EirGrid, is very light on detail at
this stage. Further work is required to fully understand its potential impact on
consumers, including whether, and to what extent, any cost overruns would be
shared between EirGrid and consumers.

In relation to CBCA and CEF grant,
•

The TSOs’ assessment suggests that Ireland would likely be the country that benefits
the most from Celtic, while France would be net-negative on average across all
scenarios studied. In some plausible scenarios modelled by the TSOs, Ireland’s
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benefits reach as high as 70% of the total project benefits. Consequently, Ireland
would be the country compensating France.
•

Our analysis suggests that in some instances, France would need to compensate
Ireland for the net negative impact, while in other instances, Ireland would need to
compensate France. On average, benefits accrue to Ireland and France in close to
equal shares.

•

Based on the two CBAs, we consider that a potential split of Celtic’s costs agreed
with the CRE and reflecting each country’s forecasted benefits could range from
anything between a 50:50 split in the best-case scenario for Ireland, to a 70:30 split in
the worst-case scenario.

•

The CRU is actively engaging with the CRE on an appropriate cost-sharing split
which would adequately reflect the distribution of benefits from Celtic between Ireland
and France.

•

We have estimated consumer impacts across a range of scenarios assuming
different CBCA outcomes (and the proposed regulatory model). In the worst-case
scenario, that is, where 70% of project costs is allocated to Ireland and the expected
benefits from Celtic are the lowest, Irish consumers might have to bear as much as
€418 million in NPV terms.1

•

Significant EU financial assistance would be needed to ensure Irish consumers do
not face considerably higher transmission charges due to this investment. A CEF
grant would likely result in Irish consumers bearing a smaller portion of project costs,
hence being less adversely impacted.

•

Being a major energy PCI to link Ireland with the EU, Celtic may be awarded a
maximum CEF grant of €697.5 million, i.e. 75% of project’s investment costs as
estimated by the TSOs (€930 million).

•

The CRU is of the view that if Ireland were to agree to cover 70% of project costs, we
would then require at least €418 million from the CEF grant to mitigate the risk of a
negative consumer impact in case the benefits from the project turn out to be
significantly lower than expected. This level of grant for Ireland would ensure that
including Celtic in national tariffs does not represent a disproportionate burden for
consumers.

1

4

Net present value. See section 4.1.3 for an explanation.
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Responding to this paper
We are seeking stakeholders’ views both on the Celtic investment request, published
alongside this paper, as well as our assessment. We especially welcome responses
to the following questions:

What are your views on project costs and benefits provided in the Celtic investment requests?
What are your views on the CRU’s assessment of the Celtic investment request?
Do you have any additional evidence in this area that we should consider?
What are your views on the initial high-level regulatory framework proposed by EirGrid?

Responses should be submitted to electricityinterconnectors@cru.ie by Friday, 15
February 2019. Subject to this consultation, and a parallel consultation in France, we
and the CRE are aiming to take coordinated CBCA decisions in spring 2019. Based
on the outcome of this process, details around Celtic’s regulatory treatment in Ireland
would be further consulted upon and decided by the CRU at a later stage.
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Public Impact Statement
Electricity interconnectors, such as the Celtic project, are physical links which allow
the transfer of electricity across borders. New interconnectors should be built only to
the extent that they benefit the public at large. That is, as long as the benefits of
adding interconnection capacity outweigh or equal the costs.
A potential direct benefit of investing in new interconnectors is an increase in socioeconomic welfare (SEW), as this enables access to lower-cost sources of
generation in the interconnected markets than what would be available in the
absence of the investment. These impacts represent savings in generation costs,
including fuel, variable operations and maintenance as well as carbon costs.
However, SEW benefits may not accrue equally to each interconnected market, nor
are they likely to be evenly distributed among consumers, producers and
interconnector owners in either market.
Driven by arbitrage2, electricity between interconnected markets flows from the lowerpriced market to the higher-priced one. The introduction of a new interconnector
increases the scope for arbitrage and, therefore, tends to increase the market price
of electricity in the lower-priced market (because some electricity that could serve
domestic demand is now exported) and lower the price in the higher-priced market
(i.e. prices converge). All else equal, consumers benefit from lower prices while
producers benefit from higher prices.
Given that a new interconnector tends to increase prices in the lower-priced market
and decrease prices in the higher-priced market, SEW for consumers in the higherpriced market will generally improve (i.e. a positive change in consumer surplus),
while in the lower-priced market consumer surplus will decrease as prices converge
(i.e. a negative change in consumer surplus). Therefore, whether a new
interconnector lowers prices for Irish consumers would depend on whether it
connects to a country where electricity is typically cheaper than in Ireland.

2

Arbitrage in this context means trading electricity between two markets in order to profit from an
imbalance in the electricity price.
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Regarding renewable energy, on very windy or sunny days there can be more
renewable power available than the electricity system can accept. When this
happens, renewable generators are dispatched down or “curtailed off”, that is,
blocked from feeding into the grid, and a large volume of renewable energy goes
unused. This is because, at present, renewable energy cannot displace conventional
power plants below the minimum level needed for certain grid stability services.
Additional interconnection could reduce this effect and allow more renewable energy
onto the Irish system (as it can safely be exported), helping Ireland achieve its
renewable targets.
Finally, regarding security of supply, interconnectors allow physical imports of
electricity to meet domestic demand. As such, a new interconnector would give
Ireland yet another potential import route for electricity, diversifying Ireland’s energy
supply. This diversification can have various dimensions. First, a new interconnector
can provide geographic diversification if it links Ireland with a new country or supplies
electricity to a new (different) point on the Irish electricity system. A new
interconnector can also provide economic diversification, as it supplies electricity
according to the price dynamics between the two interconnected countries. Finally, a
new interconnector also provides technological diversification in that it links markets
with different technology choices or having different natural resources determining
their energy mix. Each of these dimensions enables security of supply risks to be
spread and reduced.
Building a new interconnector can be costly for the Irish consumers, depending on
the way it is regulated and funded. Interconnectors derive their revenues from sales
of interconnection capacity to users who wish to move electricity between markets
with different prices (congestion revenues). There are various approaches to regulate
interconnectors and determine who bears the risk of the interconnector being able to
earn congestion revenues. In a merchant model, which is exceptional in Europe, the
interconnector is fully reliant on its congestion revenues and bears all the risks of not
being able to recover its investment. In a fully regulated model, which is most
common in Europe, investment costs are recovered through network tariffs. In this
model, it is the end consumer that pays the investment costs in full and receives all
7
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the revenues from sales of interconnection capacity. Interconnectors can also be
partly regulated, and therefore partly funded by the tariffs. For instance, in a so-called
cap and floor model, an interconnector’s sales revenues that are below the floor are
topped up by network tariffs and its sales revenues above the cap are returned to the
end consumer.
Hence, regulated and partially regulated interconnectors can have a positive or
negative impact on network tariffs, and ultimately on end consumers, depending on
their performance. If interconnectors underperform financially, then this can translate
into a cost to electricity consumers by increasing network tariffs. In contrast, if
electricity interconnectors overperform financially, they can reduce electricity network
tariffs. Therefore, the risk of underperformance and its potential cost to Irish
consumers must be balanced against the potential benefits that a new interconnector
may bring.

8

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Table of Contents
Glossary of Terms .................................................................................................. 12
1. Introduction ...................................................................................................... 14
1.1. Commission for Regulation of Utilities ...........................................................................14
1.2. Background ........................................................................................................................ 14
1.3. Purpose of this paper .......................................................................................................16
1.4. Structure of this paper ......................................................................................................16
1.5. Responding to this paper .................................................................................................17

2. Legal and policy context ................................................................................. 18
2.1. EU legislation .....................................................................................................................18
2.1.1. Electricity interconnectors............................................................................................. 18
2.1.2. Electricity interconnection projects of common interest ...............................................18
2.1.3. Cross-border cost allocation ......................................................................................... 19
2.2. EU policy ............................................................................................................................ 20
2.2.1. ACER’s CBCA Recommendation 5/2015 ....................................................................21
2.2.2. ENTSOs’ TYNDP scenarios ......................................................................................... 21
2.2.3. ENTSO-E’s CBA Guideline – CBA 2.0 .........................................................................23
2.3. Government policy ............................................................................................................26
2.4. CRU policy.......................................................................................................................... 27

3. Technical aspects, timeline and project costs .............................................. 28
3.1. TSO proposal .....................................................................................................................28
3.1.1. Description of the project and its technical parameters ...............................................28
3.1.2. Project organisation and implementation timeline ....................................................... 30
3.1.3. Project costs .................................................................................................................30
3.2. CRU assessment ...............................................................................................................33
3.2.1. General comments .....................................................................................................33
3.2.2. Technical parameters of the project ........................................................................33
3.2.3. Project costs ...............................................................................................................35

4. Methodology and modelling approach .......................................................... 39
4.1. TSO approach ....................................................................................................................39
9

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

4.1.1. Cost-benefit analysis and planning scenarios .............................................................. 39
4.1.2. Indicators of costs and benefits ....................................................................................41
4.1.3. Net present value..........................................................................................................43
4.1.4. Sensitivity analysis .......................................................................................................44
4.2. CRU approach....................................................................................................................45
4.2.1. Cost-benefit analysis and planning scenarios .............................................................. 45
4.2.2. Indicators of costs and benefits ....................................................................................46
4.2.3. Net present value..........................................................................................................48
4.2.4. Sensitivity analysis .......................................................................................................49

5. CBA results ...................................................................................................... 52
5.1. TSO results......................................................................................................................... 52
5.1.1. TSO results for Ireland and France: Celtic-only ........................................................... 52
5.1.2. TSO results for selected sensitivities: a new IE-GB IC and Brexit............................... 53
5.1.3. TSO results regarding RES integration and CO2 reduction due to Celtic ...................54
5.1.4. Positive externalities .....................................................................................................54
5.2. CRU results and comparison ........................................................................................... 55
5.2.1. CRU versus TSO results for Ireland and France: Celtic-only ......................................55
5.2.2. CRU versus TSO results for Ireland and France: Celtic and an IE-GB IC ..................58
5.2.3. CRU versus TSO results for Ireland and France: Brexit ..............................................60
5.2.4. CRU versus TSO results regarding security of supply benefits ...................................60
5.2.5. CRU results for other sensitivities ................................................................................61
5.2.6. CRU results regarding RES integration and CO2 emissions due to Celtic .................62
5.2.7. CRU discussion on Celtic’s potential positive externalities ..........................................66

6. Identification of beneficiaries and cost bearers ............................................ 69
6.1. TSO results......................................................................................................................... 69
6.2. CRU results and comparison ........................................................................................... 71

7. Cross-border cost allocation .......................................................................... 73
7.1. TSO proposal .....................................................................................................................73
7.2. CRU assessment ...............................................................................................................75
10

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

8. Financing and regulatory treatment ............................................................... 78
8.1. TSO proposal .....................................................................................................................78
8.1.1. TSO intention to apply for funding from the CEF ......................................................... 78
8.1.2. Self-financing by the TSOs and regulatory treatment ..................................................80
8.2. CRU assessment ...............................................................................................................82
8.2.1. CRU preliminary comments on the proposed regulatory treatment............................. 82
8.2.2. Consumer impact..........................................................................................................83
8.2.3. CEF grant .....................................................................................................................85

9. Gas Sector Impacts.......................................................................................... 86
9.1. Methodology and modelling approach ...........................................................................86
9.2. Impact on gas demand .....................................................................................................86
9.3. Impact on gas transmission tariffs..................................................................................89

10. Questions and next steps ............................................................................... 91

11

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Glossary of Terms
Term or Acronym

Definition or Meaning

ACER

Agency for the Cooperation of Energy Regulators

CBA

cost benefit analysis

CBCA

cross-border cost allocation

CCC

capacitor-commutated converters

CEF

Connecting Europe Facility

CER

Commission for Energy Regulation (now, Commission for
Regulation of Utilities)

CNMC

Comisión Nacional de los Mercados y la Competencia
(National Authority for Markets and Competition, the Spanish
NRA)

CRE

Commission de régulation de l'énergie (Commission for the
Regulation of Energy, the French NRA)

CREG

Commissie voor de Regulering van de Elektriciteit en het Gas
(Commission for Electricity and Gas Regulation, the Belgian
NRA)

CRU

Commission for Regulation of Utilities

DCCAE

Department of Communications, Climate Action and the
Environment

DS3

delivering a secure, sustainable electricity system

EENS

expected energy not served

ENTSO-E

European Network of Transmission System Operators for
Electricity

EWIC

East-West Interconnector

FIRR

financial internal rate of return

FNPV

financial net present value

GNI

Gas Networks Ireland

GTC

grid transfer capability

GWh/yr

gigawatt hour per year

HVAC

high voltage alternating current

HVDC

high voltage direct current
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IC

interconnector

IGBT

insulated-gate bipolar transistor

INEA

Innovation and Networks Executive Agency

IRR

internal rate of return

SEM

single electricity market

kT/yr

kilo-tonnes per year

LCC

line-commutated converters

LOLE

loss of load expectation

MI

mass impregnated

NPV

net present value

NRA

national regulatory authority (i.e. CRU in Ireland, CRE in
France)

O&M

operation and maintenance

PCI

project of common interest

RES

renewable energy sources

RTE

Réseau de Transport d'Électricité (Electricity Transmission
Network, the French TSO)

SCR

short circuit ratio

SEW

socio-economic welfare

SoS

security of supply

TEN-E

trans-european networks for energy

TSO

transmission system operator

TYNDP

ten-year network development plan

VoLL

value of lost load

VSC

voltage source converters

XLPE

cross-linked polyethylene
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1. Introduction
1.1. Commission for Regulation of Utilities
The Commission for Regulation of Utilities (CRU) is Ireland’s independent energy
and water regulator. The CRU was established in 1999 and has a wide range of
economic, customer protection and energy safety responsibilities. The CRU’s
mission is to regulate water, energy and energy safety in the public interest.
Further information on the CRU’s role and relevant legislation can be found on the
CRU’s website at www.cru.ie.

1.2. Background
The Celtic Interconnector project (the Celtic project or Celtic) is a 700MW subsea
electrical cable, and two converter stations, linking electricity transmission systems of
Ireland and France, allowing them to exchange electricity. The Celtic project is
developed jointly by the transmission system operators of Ireland and France, EirGrid
and RTE respectively (Celtic’s project promoters, TSOs).
The Celtic project is one of 173 priority energy infrastructure projects overseen by the
European Commission. These are called projects of common interest (PCIs) and are
considered key in completing the European energy market and helping the EU
achieve its energy policy and climate goals, i.e. provide affordable, secure and
sustainable energy for all citizens. For Ireland, the Celtic project would be the first
direct energy link to continental Europe, and is becoming increasingly important in
the light of Brexit.
The key piece of legislation on PCIs is the TEN-E Regulation3 which sets out
mechanisms to address various challenges faced by PCIs such as of financial,
regulatory, technical or public acceptance nature. As such, PCIs benefit from
streamlined planning processes, improved regulatory conditions and possible EU

3

Regulation (EU) 347/2013 of 17 April 2013 on guidelines for trans-European energy infrastructure
[2013] L115/39 (TEN-E Regulation).
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financial assistance from the Connecting Europe Facility (CEF). For major energy
investments such as Celtic, this aid can cover up to 75% of project costs.
Article 12 of the TEN-E Regulation states that in principle, the investment costs of a
PCI should be fully borne by the users of the infrastructure. This means that
investment costs of cross-border PCIs are shared between the countries hosting
them and included in their national tariffs. However, in some instances, countries
hosting a PCI might not benefit from the project to the same degree, and in some
cases might be even negatively affected. This means that some PCIs, despite having
overall EU-wide benefits, may not progress as the hosting countries might not be
willing to pay for their share of the investment. In such cases, Article 12 of the TEN-E
Regulation provides for a mechanism allowing for projects’ costs to be shared among
countries in a way that corresponds to their expected benefits from the investment,
i.e. cross-border cost allocation (CBCA). CBCA decisions are taken by the relevant
national regulatory authorities (NRAs) within six months after project promoters
submit a complete investment request to the NRAs including a request for CBCA.
Requesting a CBCA decision is thus at the project promoter’s discretion, and should
be used only for projects that would not materialise otherwise.
Celtic’s project promoters submitted an investment request to the CRU on 7
September 2018, and the French Commission for the Regulation of Energy (the
CRE) on 13 September 2018. The submission includes a cost-benefit analysis (CBA)
of the Celtic project and a request for a CBCA decision and inclusion in each
country’s tariffs. A non-confidential version of the investment request is published
alongside this consultation paper (CRU/18/265a).
Following a preliminary assessment of the Celtic submission, the NRAs requested
the TSOs to provide additional information to allow for a comprehensive assessment
of all technical, economic and regulatory elements of the investment request. Upon
receipt of the additional information on 20 November 2018, the Celtic investment
request was deemed complete, and the NRAs commenced the full assessment of the
submitted files.
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In considering this project, the CRU has carefully examined the investment request
and carried out its own CBA to test the key inputs and assumptions underlying the
analysis presented by the TSOs. The CRU’s CBA focuses on the Irish impacts, with
a particular focus on the Irish consumer impacts. Our CBA approach necessarily
differ to some extent from the TSO approach, and these differences and the resulting
outcomes are discussed in this paper in a greater detail.

1.3. Purpose of this paper
The purpose of this paper is to consult on:
•

the Celtic investment request, published alongside this paper; and

•

the CRU’s assessment of the investment request.

In parallel to this consultation, we are currently actively engaging with the CRE on the
appropriate cost-sharing split which would adequately reflect the distribution of
benefits from Celtic between Ireland and France. Our decisions to include Celtic in
each country’s tariffs would necessarily assume that both countries would receive a
certain minimum CEF grant level. This is to ensure that developing Celtic would not
represent a disproportionate burden for the consumers in either country.
Following this consultation, and a parallel consultation in France, we will be aiming to
issue our respective CBCA decisions in spring 2019, i.e. within the six months
timeframe as per Article 12(4) of the TEN-E Regulation.

1.4. Structure of this paper
This paper is structured as follows. Section 2 outlines the legal and policy context of
this consultation both at EU and national level. Sections 3 to 8 focus on technical,
economic and regulatory aspects of the Celtic investment request. Each section is
made up of two subsections, one outlining the TSOs’ results or proposals and
another one with the CRU’s assessment and/or comparison of results. Separately, in
section 9, we look at Celtic’s potential impacts on gas demand and gas transmission
tariffs in Ireland. Section 10 concludes with consultation questions and sets out the
next steps.
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More details on the TSOs’ assessment approach and results can be found in the
non-confidential version of the Celtic investment request published alongside this
paper (CRU/18/265a).

1.5. Responding to this paper
Responses to this paper should be submitted to electricityinterconnectors@cru.ie by
Friday, 15 February 2019.
Unless marked confidential, all responses may be published on the CRU’s website,
and shared with the CRE and the Agency for the Cooperation of Energy Regulators
(ACER) in advance of their publication. Respondents may request that their response
is kept confidential, and the CRU shall respect this request, subject to any obligations
to disclose information. Respondents who wish to have their responses remain
confidential should clearly mark the document to that effect and include the reasons
for confidentiality.
Responses from identifiable individuals will be anonymised prior to publication on the
CRU website unless the respondent explicitly requests their personal details to be
published.
Our privacy notice sets out how we protect the privacy rights of individuals and can
be found here.
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2. Legal and policy context
2.1. EU legislation
2.1.1. Electricity interconnectors
An electricity interconnector is essentially an electrical line or cable connecting the
electricity transmission systems of two countries allowing them to exchange electrical
power. Interconnectors may run across a land border as overhead lines or
underground cables, or connect two land areas separated by water, by way of a
submarine cable.
For the purpose of EU law, Regulation 714/20094 defines an interconnector as
transmission line which crosses or spans a border between Member States and
which connects the national transmission systems of the Member States.
2.1.2. Electricity interconnection projects of common interest
Some electricity interconnection projects in Europe have obtained a status of projects
of common interest (PCIs). These are major infrastructure projects, especially crossborder projects, which link the energy systems of EU countries. These projects
concern electricity transmission, gas transmission and storage, and smart grids, and
are considered key in terms of enhancing the resilience and efficiency of EU energy
networks, improving security of supply and facilitating the development of EU
renewable energy sector.
Every two years, the European Commission draws up a new list of PCIs. The first list
was published in 2013 and the second in 2015. The third list of PCIs, adopted in
November 2017, contains 173 projects, of which 8 projects, including the Celtic
project, are located on or involve the island of Ireland.5

4

Regulation (EC) No 714/2009 of the European Parliament and of the Council of 13 July 2009 on
conditions for access to the network for cross-border exchanges in electricity and repealing Regulation
(EC) No 1228/2003 [2009] L 211/15.
5 More information on PCIs is available on the European Commission’s website. See also the current
list of PCIs per country.
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To become a PCI, a project has to meet the criteria listed in Article 4 of the TEN-E
Regulation.6 In general, PCI projects should be located in or have a significant impact
on at least two EU countries, and either enhance market integration, boost
competition on energy markets, help the EU's energy security by diversifying sources
or contribute to the EU's climate and energy goals by integrating renewables.
PCIs are afforded a number of benefits under the TEN-E Regulation to ensure their
timely development. These benefits include streamlined planning and permit granting
processes, improved regulatory conditions, increased public participation via
consultations, and increased visibility to investors. Access to the CEF funding is a
further benefit. Lastly, the TEN-E Regulation provides for a specific cross-border
cost-sharing mechanism available to those PCIs where project’s benefits are not
evenly distributed between the countries paying for the investment (cross-border cost
allocation, CBCA).
2.1.3. Cross-border cost allocation
According to the TEN-E Regulation, the costs of developing and operating a PCI
should in general be fully borne by the infrastructure users, i.e. recovered by the
tariffs paid by those users. This means that the cost of cross-border PCIs should be
paid by the countries hosting the project. However, some PCIs, despite being
beneficial for EU as a whole, might not go ahead because the hosting countries
might not (or not fully) benefit from them, and therefore might not be willing to pay for
the investment. In such cases, the TEN-E Regulation provides for a mechanism
allowing for projects’ costs to be shared among countries in a way that corresponds
to their expected benefits from the investment, i.e. cross-border cost allocation
(CBCA). In principle, countries benefitting from the investment compensate countries
that are negatively impacted, thereby removing their disincentive to implement the
project.

6

Regulation (EU) 347/2013 of 17 April 2013 on guidelines for trans-European energy infrastructure
[2013] L115/39 (TEN-E Regulation).
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Applying for a CBCA is at the project promoter’s discretion, and only for projects that
have reached a sufficient level of maturity.7 Project promoters may then submit to
the relevant NRAs an investment request including a request for CBCA. The NRAs
may request additional information from project promoters in order to carry out a full
and independent assessment of the investment request. Once the NRAs have all the
necessary information, they deem the investment request complete and have six
months for their respective assessments and decisions. The requirements for
requesting a CBCA and the key elements of a CBCA decision process are set out in
Article 12 of the TEN-E Regulation. In particular, when deciding on CBCA, NRAs
should ensure that its impact on national tariffs does not represent a disproportionate
burden for consumers and consider possible need for financial support.8
In the past, the CRU, in coordination with OFGEM and the Utility Regulator in
Northern Ireland, made two decisions on cross-border cost allocation for gas
projects, Gaslink Twinning (CER/14/137) and Shannon LNG (CER/14/138).The CRE
has made three decisions on cross-border cost allocation to date, two in coordination
with the CNMC, the Spanish energy regulator (Val de Saône and Biscay Gulf) and
one in coordination with the CREG, the Belgian energy regulator (conversion to H
gas).

2.2.

EU policy

When assessing Celtic’s investment request, the CRU and the CRE take into
consideration the European guidance and best practices for such assessments. In
particular, we have regard to the relevant recommendations and methodologies
issued by the Agency for the Cooperation of Energy Regulators (ACER) and the
European Network of Transmission System Operators for Electricity and Gas
(ENTSOs) in relation to electricity and gas interconnection projects. Three key
documents relevant to our assessment are briefly discussed below.

7
8

This is defined in section 1.2 of ACER’s CBCA Recommendation (see section 2.2).
Recital 37 and Article 12(4) of the TEN-E Regulation.
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ACER

Recommendation 5/2015 on good practices for the
treatment of the investment requests including cross
border cost allocation requests for electricity and gas
projects of common interest (ACER’s CBCA
Recommendation)

December 2015

ENTSOs

Ten Year Network Development Plan (TYNDP)
(Scenarios)

December 2016
(TYNDP 2018 –
consultation closed,
awaiting final
decision)

ENTSO-E

Guideline for Cost Benefit Analysis of Grid
Development Projects (CBA 2.0)

September 2018

2.2.1. ACER’s CBCA Recommendation 5/2015
ACER shares best practices with NRAs and PCI project promoters in order to
facilitate CBCA processes and to ensure a consistent approach in deciding on the
allocation of costs across borders. ACER’s CBCA Recommendation of 2015 provides
guidance to project promoters on the submission of an investment request to the
relevant NRAs in order to request CBCA under Article 12 of the TEN-E Regulation. It
also formulates the main principles that NRAs should follow when assessing such
requests and deciding on sharing of project costs.
2.2.2. ENTSOs’ TYNDP scenarios
The European Commission selects PCIs from a list of projects included in the
ENTSOs’ pan-European network development plan for the next ten years (TYNDP).
This plan aims to provide a consistent view of the pan-European electricity and gas
infrastructure, signal potential gaps in future investment and capture the wider
dynamics of the European energy markets. The ENTSOs use a number of scenarios
to represent future developments of the energy system. All scenarios detail electrical
load and generation, along with gas demand and supply, within a framework of EU
targets and commodity prices. ACER recommends that project promoters use
TYNDP scenarios in their CBAs submitted to NRAs, while noting that additional
robust scenarios can also be provided.9

9

ACER’s CBCA Recommendation, Annex I.1.
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The ENTSOs update their plans every two years. Figure 1 shows the two scenario
pathways from the current TYNDP edition (TYNDP 2018) and the previous one
(TYNDP 2016). The TSOs and the CRU use the scenarios from both editions in their
assessments, and therefore both editions are briefly discussed here. The TSOs’ and
the CRU’s approaches are compared in section 4.
Figure 1 TYNDP 2016 and TYNDP 2018 scenarios.

In the previous edition, TYNDP 2016, ENTSO-E developed one short-term scenario
up to 2020, and four long-term visions of the future out to 2030. The short-term
scenario is the best estimate (BE) of the expected progress between 2016 and 2020.
From 2020, the BE scenario forks into four visions depending on the degree of
European coordination to reduce greenhouse gas emissions10 and the relative speed
of the green transition. Vision 1 projects the slowest progress in decarbonising
electricity generation (low deployment of renewables, low carbon price) while Vision
4 represents an EU-wide green revolution.

10

Based on the Energy Roadmap 2050 which sets a long-term goal of reducing greenhouse gas
emissions by 80-95%, when compared to 1990 levels, by 2050.
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The current edition, TYNDP 2018, has been prepared jointly by both ENTSOs and
covers a time horizon out to 2040. The ENTSOs developed best estimate (BE)
scenarios for 2020 and 2025 snapshot years due to a lower level of uncertainty in
short and medium term.11 As uncertainty increases over time, the BE2025 scenario
splits into three possible scenarios for 2030, all based on EU and national policies
aiming to reduce emissions in line with the EU targets for 2050. All three scenarios
are on track to reach the EU targets in 2030.

The scenarios for 2030 and 2040 are the following:
•

Distributed generation represents decentralised development of the power system
with a focus on small scale generation and engaged and empowered consumers.
This scenario has a high penetration of photovoltaic generation and additional battery
storage.

•

The European Commission’s scenario (EUCO, 2030 only) is an external scenario
modelling the achievement of 2030 targets as agreed by the European Council in
2014 and including an energy efficiency target of 30%.

•

Sustainable transition, where EU targets are reached through national regulation,
emission trading schemes and subsidies, while maximising the use of the existing
infrastructure.

•

Global climate action develops from the sustainable transition storyline in 2040 and
represents full speed global decarbonisation and large-scale development of
renewables in both electricity and gas sectors.

2.2.3. ENTSO-E’s CBA Guideline – CBA 2.0
The TEN-E Regulation also required ENTSO-E to establish a methodology for
evaluating the benefits and costs of all the projects included in their TYNDP from a
pan-European perspective. The main objective of this CBA methodology is to provide
a common and uniform basis for the assessment of key infrastructure projects with
regard to their value to the European society. The first CBA methodology was
adopted in 2015. Since then, ENTSO-E have worked on a new, updated version of

11

BE 2025 includes a sensitivity analysis regarding the possible merit order switch of coal and gas in
the power sector (2025 coal before gas – CBG; 2025 gas before coal – GBC). By 2030, the storylines
dictate that gas is before coal in the merit order, driven by prices and the need to reduce emissions.
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this methodology (CBA 2.0), which was approved by the European Commission in
September 2018, and substituted the 2015 version.
Each project included in the TYNDP (and therefore each PCI project) is assessed
using the above pan-European CBA methodology which stems from EU policies on
market integration, security of supply and sustainability. As such, the overall impact
of each project is assessed against a number of indicators grouped into three
separate categories: costs, benefits and residual impacts. This is illustrated in Figure
2 below.
Figure 2 Main categories of the project assessment methodology.

Source: ENTSO-E’s CBA 2.0, Figure 7, adapted.

Some of the indicators, such as costs or socio-economic benefits (SEW), are
monetised while others, due to their nature, are not but are quantified in their typical
physical units (e.g. tonnes or GWh). ACER recommends that project-specific CBAs
are consistent with the ENTSO-E’s CBA methodology. As the TSOs’ and the CRU’s
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assessments of Celtic broadly follow this structure,12 we briefly describe here the key
benefit indicators:
•

B1: Socio-economic welfare (SEW) indicates the ability of the project to reduce
cross-border congestion and provide fuel savings. It thus provides an increase in
transmission capacity allowing for more electricity trade. It should be noted that the
SEW calculation includes the monetised value of reduced curtailment of renewable
energy sources (RES) and reduced CO2 emissions.

•

B2: CO2 variation is the change in CO2 emissions in the power system due to the
project. It is a consequence of changes in generation dispatch and unlocking
renewable potential. CO2 emission cost savings are already accounted for in the SEW
calculation, however, CO2 variation can be also quantified (in kilo-tonnes per year,
kT/y) and presented as a separate benefit indicator.

•

B3: RES integration is the ability of the system to allow the connection of new RES
generation, unlock the existing and future renewable potential and minimise
curtailment of electricity produced from RES. By increasing the capacity between one
area with excess RES generation to other areas, the project facilitates an overall
higher level of RES in the system. Increasing the RES penetration has an impact that
is partly captured by other indicators, i.e. SEW (B1) with regard to changes in the
variable cost of electricity supply and reduction in CO2 emissions (B2). The B3
indicator rather reflects just the benefits of having more RES generation in the
system, and is expressed as avoided curtailment (in gigawatt hours, GWh) due to a
reduction of congestion in the system.

•

B5: Grid losses are an indicator of economic efficiency and mean the cost of
compensating for thermal losses in the power system due to the project. This
indicator may have a positive or a negative value. If negative, it can also be seen as a
cost rather than a benefit.13

•

B6: Adequacy to meet demand is the ability of a power system to provide an
adequate supply of electricity in order to meet the demand at any point in time, i.e.
that a sufficient volume of power is available and can be physically delivered to
consumers when required. System adequacy, together with system security (B7 and
B8) constitute a broader category of security of supply benefits. A new

12

See section 4 for key differences in our approaches.
This is the case of the Celtic project, but the TSOs follow the ENTSO-E methodology and consider
grid losses under the benefit category in their CBA (i.e. benefit with a negative value).
13
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interconnector makes it possible to meet demand in one area with generation
capacity located in another area, and therefore may have adequacy (or security of
supply) benefits. The adequacy benefit indicator can be expressed using two subindicators:

o expected energy not served (EENS, in GWh) to capture the benefit of the
project in case there is a security of supply issue detected; and

o additional adequacy margin (GW) to capture the benefit of the project if EENS
equals 0 GWh.

2.3.

Government policy

When assessing Celtic’s investment request, the CRU is mindful of the Irish
Government’s policy on electricity interconnection. This is set out in the most recent
National Policy Statement on Electricity Interconnection published by the Department
of Communications, Climate Action and Environment (DCCAE) on 6 July 2018.14
This National Policy Statement builds on DCCAE’s initial consultation15 which set out
to identify an appropriate evidence base in the evaluation of electricity
interconnection projects. These initial proposals and stakeholders’ responses to
DCCAE’s consultation on that matter16 have also informed the CRU in developing its
policy on electricity interconnectors (see section 2.4).
Government’s policy documents:
Jul 2012

Government Policy Statement on the Strategic Importance of Transmission
and Other Energy Infrastructure

Dec 2015

Ireland’s Transition to a Low Carbon Energy Future 2015-2030
(Energy White Paper)

Jan 2018

Draft National Policy on Electricity Interconnection in Ireland:
Public Consultation

Jul 2018

National Policy Statement on Electricity Interconnection

14

DCCAE, National Policy Statement on Electricity Interconnection, 6 July 2018, available here.
DCCAE, Draft National Policy on Electricity Interconnection in Ireland: Public Consultation, available
here.
16 All responses are published on DCCAE’s consultation website.
15

26

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

2.4.

CRU policy

Since late 2015, the CRU has published six documents which outline our process in
developing a regulatory framework for assessing electricity interconnectors, in
particular those with a PCI status. These documents are listed below, and this
consultation paper should be read in conjunction with them.
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CER/15/269

PCI Incentive Methodology in accordance with Article
13(6) of EU Regulation 347/2013

information paper

CER/15/284

Review of Connection and Grid Access Policy: Initial
Thinking & Proposed Transitional Arrangements

consultation paper

CER/16/239

Policy for Electricity Interconnectors – Consultation
Process and Call for Initial Comments

information paper

CRU/17/300 Grid Connections for Electricity Interconnectors with
PCI status

direction to EirGrid

CRU/18/056 Electricity Interconnectors

information paper

CRU/18/131 Policy for Electricity Interconnectors – Assessment
Criteria for Electricity Interconnection Applications

consultation paper

CRU/18/221 Policy for Electricity Interconnectors – Assessment
Criteria for Electricity Interconnection Applications

decision paper
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3. Technical aspects, timeline and
project costs
3.1. TSO proposal
This section provides a brief technical summary of the Celtic project, its estimated
timeline and costs for the purpose of the CRU’s assessment. For more information,
we refer to the Celtic investment request published with this paper (CRU/18/265a).
3.1.1. Description of the project and its technical parameters
The Celtic project is an electrical link in direct current with high voltage (HVDC), rated
at 700MW, between the Knockraha substation (East Cork) in Ireland and the La
Martyre substation (West Brittany) in France. Figure 3 shows Celtic’s schematic
offshore route.
Figure 3 Celtic’s proposed offshore route.

Source: TYNDP 2018’ Celtic project sheet.
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The project consists of a submarine cable of approx. 500km placed on or beneath
the seabed and, for each country:
•

A landfall point where the submarine cable comes onshore;

•

A HVDC underground cable between the landfall and a converter station;

•

A DC/AC converter station, to convert the electricity from HVDC to high voltage
alternating current (HVAC) which is used on the transmission grid;

•

A relatively short HVAC underground cable between the converter station and the
connection point to the grid; and

•

A connection point to an existing substation on the transmission grid.

Figure 4 Celtic’s schematic diagram.

Source: Celtic investment request, Figure 1.

The proposed technology for the Celtic project will be an HVDC voltage source
conversion (VSC) technology in a single terminal symmetrical monopole
configuration. The technical parameters of the project are proposed in Table 1 below.
Table 1 Celtic’s technical parameters.
Technical parameter

Value

Power rating

700MW (delivered power factoring for losses)

AC voltage

220kV in IE and 400kV in FR

DC voltage

320kV (current option)

DC configuration

Symmetrical monopole

AC grid frequency

50Hz in IE and FR

Converter stations

Voltage source conversion (VSC) technology

Number of DC submarine cables

2

Submarine route length

500km

Land cable length IE and FR

75km

Number of DC underground cables

2 in IE and 2 in FR

Telecommunications

1 fibre optic cable laid alongside power cables

Source: Celtic investment request, Table 1, adapted.
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The TSOs have carried out technical studies to determine the offshore route. The
selected route avoids UK territorial waters and, although not the shortest option, is
considered by the TSOs the best performing route, free of more technical and
environmental constraints associated with the alternative route options. The final
onshore route in Ireland and France is still under consideration.
3.1.2. Project organisation and implementation timeline
The Celtic project is an incorporated joint venture (IJV) company between EirGrid
and RTE in equal shares. Costs of studies are split between the TSOs on a 50/50
basis. Under Irish law, Celtic has been incorporated as a designated activity
company (Celtic IC DAC) fully owned by EirGrid Celtic DAC, a ring-fenced subsidiary
of EirGrid.
Following the completion of the feasibility studies in 2016, the project is currently in
the “initial design and pre-consultation” phase, and is expected to enter a “detailed
design and permitting” phase in late 2018, with a formal notification of the project to
the competent national authorities (An Bord Pleanála in Ireland). This phase is
expected to run until 2021/22. The construction phase is envisaged between 2022 –
2025 with commissioning in 2026.
3.1.3. Project costs
Capital expenditure (CAPEX)
The project’s CAPEX is estimated at €930 million, with an uncertainty range of [110 to +140] € million, dependent mainly on the prevailing market prices during the
procurement process. Table 2 provides a breakdown of the project’s investment
costs.
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Table 2 Celtic’s estimated investment costs. Figures have been redacted for
confidentiality purposes.

Source: Celtic investment request, Table 3, adapted.

Operational expenditure (OPEX)
The TSOs assume OPEX of €8.4 million per annum (0.9% of CAPEX). This includes
maintenance costs, and the TSOs note that the main component of maintenance
costs for an interconnector comes from a potential damage to the submarine cable.
Network reinforcement costs
In addition to that, the TSOs estimate that the project would trigger a network
reinforcement in Ireland consisting of a single 110kV circuit uprate and station work
in two 110kV substations. The total cost of the network upgrade is estimated at €15.7
million. The project is not expected to drive any network upgrades on the French
side.
System operational costs
Lastly, the Celtic project is expected to drive additional system operational costs as it
would become the largest single infeed (LSI) in Ireland, increasing the current LSI
from 500MW, set by Moyle or the East-West Interconnector, up to 700MW. The
TSOs explain that the Irish system requires operating reserves amounting to 75% of
its LSI for system stability reasons. At present, this requirement (375MW) is met by
dispatching generation through contracts. By increasing the LSI to 700MW, Celtic
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would drive the need for additional 150MW of operating reserve to meet the 525MW
requirement (75% of 700MW). By way of example, the TSOs refer to battery storage
as potential technology which could provide this additional reserve and note that
batteries can provide other system benefits as well. The TSOs also note that
connecting offshore windfarms of similar size to Celtic would also increase the LSI.
The TSOs assume that one to three offshore windfarms will connect to the Irish
system in the future and based on this, they attribute to Celtic only 25-50% of the
total cost of providing this additional reserve, i.e. between €1.4 million and €2.8
million.
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3.2. CRU assessment
3.2.1. General comments
The CRU has performed a high-level assessment of the proposed technical
parameters and project costs (CAPEX and OPEX). At this stage, we have not
identified any major issues regarding the project’s technical parameters. This is likely
due to a relatively early stage of project implementation. This section summarises our
assessment and, where required, outlines some potential risks that may arise and
should be considered at a later stage of the project implementation.
3.2.2. Technical parameters of the project
The proposed system will be HVDC VSC symmetrical monopole. Below is a highlevel assessment of the TSOs’ justification for the proposed technology and
configuration:
High voltage direct current (HVDC)
The proposed subsea cable distance is 500km. At this distance, HVAC technology is
not feasible. The so-called Ferranti effect associated with the capacitance of the
cables draws reactive power from the system creating high voltage issues on the
system. In addition to the Ferranti effect, the significant reactive power drawn by long
AC cables reduces the available real power output (MW) and hence increases the
overall losses of the AC cable. This must be corrected by mid-point reactive
compensation at long distances. This would require the use of offshore platforms
along the cable route for reactive compensation which increases the project costs
significantly. As DC voltage does not experience capacitive effects, mid-point
compensation is not required for DC technologies.
Cable costs also differ between AC and DC systems. HVAC cable systems are
usually composed of three cores (for 3-phases) while HVDC systems are single core
cables. The cost of installation of heavier AC cables which also have longer minimum
allowable bending radius and hence longer length requirement to account for
obstacles, further magnifies the cost differential.
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Voltage source conversion (VSC)
VSC systems are resilient to ‘weak’ AC systems, with a low short circuit ratio
(SCR).17 The alternative technologies, like LCC or CCC,18 require comparatively
strong AC systems as these technologies rely on the AC system to control switching.
The Irish and the French systems at connection points have low SCRs and therefore
VSC is the preferred option.
Symmetrical monopole
The TSOs propose a symmetrical monopole configuration which is the least cost
option versus asymmetrical monopole and bipole configurations. In particular:
•

Monopole was chosen over bipole as the maximum loss that the Irish electrical
system can support is 700MW (restricting the maximum capacity of the
interconnector to 700MW). At this power level both monopole and bipole
configurations are possible, but Celtic’s CBA indicated that a bipole configuration
would not be profitable.

•

Symmetrical monopole was chosen over asymmetrical monopole as the cable
voltage required for an asymmetrical monopole HVDC system of 700MW would be
500kV and above. This restricts the cable technology to mass impregnated (MI)
cables as the alternative cross-linked polyethylene (XLPE) cables would require to
have a larger cross-sectional area increasing costs and bringing maturity risk. With
symmetrical monopole, the DC cable voltage can be as low as 320kV allowing XLPE
cables to utilised. This allows the contractor additional flexibility in the choice of
suitable cable technology for the project.

However, we note that the fault behaviour of symmetrical monopole systems can be
more complicated than in asymmetrical monopole or bipole. In case of a DC ground
fault,19 the DC voltage rises to 2 per unit in the remaining cable, and this must be

17

Strength of the electric power system is defined as the ability of the system to maintain its voltage
during the injection of reactive power. In comparison with weaker systems, stronger systems will be
more stable and experience less voltage change following an injection of reactive power. SCR is a
measure of this stability.
18 LCC – line-commutated converters; CCC – capacitor-commutated converters.
19 DC power systems are typically designed and operated as ungrounded systems which means that
there is no intentional low resistance or solid connection to ground from either the positive polarity or
negative polarity of the DC system. Ground faults happen when a current-carrying conductor makes
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considered in detailed design to ensure that these fault characteristics have been
accounted for.
The CRU notes that the proposed HVDC VSC symmetrical monopole
technology/configuration is the same as the one of the existing East-West
Interconnector (EWIC). EWIC suffered a fault in early years after commissioning. The
fault occurred during maintenance and is not due to technology type and
configuration. Despite common configuration types, HVDC technology is actually
proprietary design of the relevant manufacturers. The EWIC fault is more likely a
result of specific issues related to the supplier, operation & maintenance (O&M)
services provider or specific design of EWIC and it is therefore not possible to draw a
comparison to the Celtic project based on purely high-level system configuration as
currently provided to the CRU. We expect that the TSOs will carry out a full
availability/reliability study of the Celtic project as an input to the contractual and
system specification requirements from manufacturers during the procurement
process.
We also note that the TSOs provide the grid voltages in Ireland and France and the
expected DC voltage of the HVDC system (see Table 1). However, the investment
request does not state the local AC converter voltage of the HVDC system nor
required converter transformers. According to the TSOs, this design is the
responsibility of the contractor/original equipment manufacturer. This assumption is
reasonable.
Lastly, we note that the proposed subsea cable route is high-level, and may be
subject to diversions or reassessment following results of subsea surveys. This risk is
included in the TSOs’ CBA.
3.2.3. Project costs
Our high-level assessment of project costs indicates that CAPEX estimates are
below the benchmarking data available to the CRU and its advisors, and when

unwanted contact with an equipment grounding conductor, or any piece of metal that is grounded.
This can occur through damaged conductor insulation or with improper installation.
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compared with similar projects. OPEX estimates seem reasonable based on the level
of detail available to the CRU at this stage of the project.
CAPEX
The TSOs provided a total project CAPEX value of €930 million, with an uncertainty
range of [-110 to +140] € million, including design, procurement and installation of
HVDC transmission assets. Based on the information provided, a bottom-up detailed
benchmarking has not been possible. Overall, the figures provided by the TSOs have
been found to be somewhat below the CRU’s benchmarking data which suggest
CAPEX could be up to 20% more than the TSO’s estimate. This estimate has been
based on several sources of benchmarking data, both internal and publicly available.
We note that TSOs ran a sensitivity on Celtic’s net present value (NPV)20 to a
variation in CAPEX assumptions. Their results suggest that a €10 million increase or
decrease in CAPEX results in a decrease or increase of the NPV of about €7.9
million. This means that within the uncertainty range of [-110 to +140] € million,
project’s NPV may increase by as much as €88 million or decrease by as much as
€112 million.
In addition, the TSOs have not assumed any CAPEX requirement for
decommissioning of the asset, despite that the ENTSO-E’s CBA methodology lists
these costs under the CAPEX category.21 Celtic’s assets will be decommissioned
well into the future22 reducing its NPV. Additionally, the assumption is that converter
stations will not require removal as utilities are land owners. Other onshore
decommissioning costs are predicted to be offset with the scrap value of the assets.
The cable is likely to be left where it is as to minimise environmental impact. It is
typical for an allowance to be made, however, for the removal of a section of cable
(around 10%) to account for unburial by seabed mobility during asset life. The TSOs’
proposal does not consider the allowance for section of cable removal. It is also

20

See sections 4.1.3 and 4.1.4 for context.
See section 3.6.1 of CBA 2.0, discussed in section 2.2.1.
22 Celtic’s asset life is assumed at 25 years. See section 4.1.3 for more details
21
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unclear if seabed mobility has been considered to estimate a potential length of
unburied cable which may need to be removed.
Overall, the TSOs’ uncertainty range and the potential divergence in CAPEX
estimates between the CRU and the TSOs indicates a potential risk of cost overruns.
We note that including any cost overruns in national tariffs would ultimately depend
on Celtic’s regulatory framework as determined by the CRU. For example, when
developing this framework, we might consider introducing incentives to ensure
EirGrid minimises the magnitude of any cost overruns and set a fixed cap or a
percentage sharing factor of those cost overruns between consumers and the TSO.
OPEX
Based on our benchmarking data we have worked out the O&M costs, as a
percentage of the CAPEX of relevant equipment. This has then been attributed
across the operational lifetime of the project. Replacement costs have not been
included. Our benchmarking data for total O&M costs are between €6.4 million and
€8.5 million per annum, and the TSOs’ estimation of OPEX (€8.4 million per annum)
has been found to be within our benchmarking data. It is not clear from the
information provided whether the cost of O&M requirements for the converter stations
have been included which would suggest the actual OPEX values could be more
aligned to the higher end of our benchmark. VSCs require regular inspection to
ensure that the insulated-gate bipolar transistors (IGBT) are functioning as required
and potential regular IGBT replacement.
It is also not clear from the submitted information whether the OPEX values include
contingencies for major failure events (e.g. cable failures) or remedial actions (e.g.
cable reburials) which can significantly impact OPEX costs. For comparative
purposes these have been excluded from our benchmark figures as well.
Network reinforcement
We have also investigated the capability of the Irish and the French systems to
accommodate an additional 700MW interconnector. On the French side, we have not
identified any significant network reinforcement needs. In Ireland, several
reinforcements have been identified, which confirms the TSOs’ results.
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Our assessment of grid capability also considers a potential additional electricity
interconnector between Ireland and Great Britain (IE-GB IC) and its interaction with
the Celtic project. The studies show that the grid impact of each interconnector is
largely independent from each other with some network issues arising. However,
these issues can be managed by dispatching generation or minor reinforcements. No
significant reinforcements were identified.
System operational costs
As for the increase in system costs driven by an increase in the largest single infeed,
we note that the TSOs contribute only 25-50% of this cost to the Celtic project based
on an assumption that one to three similar sized offshore windfarms will connect to
the grid. We note that this assumption is based on the most optimistic scenario from
EirGrid’s Tomorrow’s Energy Scenarios23 - the Low Carbon Living scenario. While
this scenario assumes that 3,000MW of offshore wind generation capacity is
developed by 2030, the other three scenarios assume a much more conservative
development of offshore wind, ranging from 250MW to 1,000MW. The TSOs have
not indicated how they have considered a possibility of attributing the full cost of
providing the additional operating reserve to Celtic.
Furthermore, the TSOs make reference to battery storage as a potential technology
capable of providing the additional 150MW of operating reserve, as alternative to
dispatching generation. The TSOs argue that the cost of providing this additional
reserve by a 150MW battery storage device provides a good illustration of the
projected cost to the system. In that respect, we note that whilst the need for battery
storage technology for primary operating reserve has been highlighted, the spatial
considerations, land requirements and associated costs have not been considered
thus far.

See EirGrid, Tomorrow’s Energy Scenarios 2017 Report, available on EirGrid’s website. In the Low
Carbon Living scenario assumes that 3,000MW of offshore wind generation capacity is developed by
2030.
23
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4. Methodology and modelling approach
In this section, we set out the main steps of a cost benefit analysis (CBA) and
compare the TSOs’ and the CRU’s CBA approaches. Our aim is to highlight the key
differences in our methodologies and modelling which may explain certain
differences in CBA outcomes. The results of both CBAs are compared in section 5.

4.1. TSO approach
4.1.1. Cost-benefit analysis and planning scenarios
Cost-benefit analysis (CBA) is the most common economic assessment tool to
appraise the overall merits of any investment based on its net benefit to society,
i.e. whether its benefits outweigh its costs. As such, CBA informs many major
regulatory decisions, such as whether it is worth building a new electricity
interconnector.
Project’s costs and benefits are assessed against a set of scenarios representing
different visions of the future. In assessing electricity infrastructure investments,
the scenarios represent different developments of the energy system based on
different generation mix and demand forecasts. The objective is to model a
realistic range of possible futures.

The TSOs’ assessed the Celtic project in a range of scenarios for Europe from
ENTSOs’ TYNDPs discussed in section 2.2.2. These scenarios set out the main
input assumptions, including demand, generation mix and fuel prices used in Celtic’s
CBAs, and are identified in Figure 5.

Figure 5 Scenarios modelled by the TSOs from ENTSOs’ TYNDPs 2018 and 2016.
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The TSOs’ start from the TYNDP 2018’s best estimate (BE) scenario for 2025
(approx. time of Celtic’s commissioning)24 and then model the following TYNDP
scenarios for 2030:
•

Distributed generation scenario from TYNDP 2018 (DG 2030)

•

European Commission’s scenario from TYNDP 2018 (EUCO 2030)

•

Sustainable transition scenario from TYNDP 2018 (ST 2030)

•

Vision 1 scenario from TYNDP 2016 (V1 2030)

The ST, DG and EUCO scenarios are all on track to meet the decarbonisation
targets by 2030. DG 2030 represents decentralised development of the power
system with a focus on small scale generation and engaged and self-generating
consumers. This scenario has a high penetration of photovoltaic generation and
additional battery storage. EUCO 2030 is an external scenario produced by the
European Commission and added to TYNDP 2018. This scenario models the
achievement of 2030 targets as agreed by the European Council in 2014, and
includes an energy efficiency target of 30%. In the ST 2030 scenario, targets are

Celtic’s benefits are calculated from 2026 onwards. BE2025 is used to interpolate results with
snapshot 2030.
24
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reached through national regulation, emission trading schemes and subsidies, while
maximising the use of the existing infrastructure. In addition, NRAs requested the
TSOs to assess the Celtic project in a scenario where the decarbonisation targets
are not achieved. To this aim, the TSOs also model a “business as usual” scenario
based on the Vision 1 scenario from the TYNDP 2016. This scenario has a lower
level of RES and a low carbon price.
4.1.2. Indicators of costs and benefits
CBA translates impacts into monetary values. It quantifies, in a single monetary
unit (i.e. euro), as many of the costs and benefits of a proposed project as
feasible. This includes private and social costs and benefits, and items for which
the market does not provide a measure of economic value (such as, for instance,
some aspects of security of supply benefits). CBA allows for a systematic
evaluation of impacts on the entire society but can also be done to assess
impacts on any one group (e.g. consumers or producers).
The TSOs’ CBA is based on ENTSO-E’s indicators of costs and benefits discussed
section 2.2.3 and illustrated in Figure 6 below.
Figure 6 TSO monetised and quantified indicators based on CBA 2.0.
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The following indicators (dark blue boxes in Figure 6) are monetised and included in
Celtic’s CBA:
•

Socio-economic welfare (SEW)

•

Grid losses

•

Adequacy (security of supply)

•

Capital expenditure (CAPEX)

•

Operational expenditure (OPEX)

The TSOs have monetised the benefits associated with Celtic over the assumed
asset life (25 years), linear interpolation is done between snapshot year 2025 and
2030. The benefits from the 2030 snapshot year are assumed to persist for the
remaining lifetime of the project (i.e. the 2040 snapshot year from TYNDP 2018 has
not been modelled). The annual benefits have been reduced by 5% to reflect Celtic’s
assumed availability rate of 95%.25 These annual benefits are then used to calculate
the project’s net present value under the different scenarios (see next section, 4.1.3).
To monetise security of supply benefits, the TSOs measured Celtic’s impacts on the
ability of the power system to provide an adequate supply of electricity to meet
demand over an extended period of time (adequacy benefit).26 For this, the TSOs
used a new methodology, only recently trialled on the TYNDP 2018 projects, while
noting that currently, there is no common approach to the valuation and remuneration
of capacity in Europe. The TSO approach aligns to some extent with the adequacy
assessment techniques employed for ENTSO-E’s Mid-Term Adequacy Forecast
based on a Monte Carlo simulation27 and 34 different climate years developed for
TYNDP. The main steps in TSO methodology are set out below.

The TSOs have estimated Celtic’s availability rate at 95%. This is calculated based on the failure
rates associated with each component of the project (converter stations, underground cables,
submarine cables).
26 The TSOs refer to the adequacy benefit as ‘security of supply benefits’ or ‘capacity value’ and for
consistency, the CRU also uses these two terms in the same context.
27 In general terms, Monte Carlo simulations are computational algorithms that use random samples of
parameters or inputs to explore the behaviour of a complex system or process. They are most useful
when it is difficult or impossible to use other approaches.
25

42

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Figure 7 TSO methodology to monetise Celtic’s security of supply benefits.

TYNDP
SCENARIOS

STEP 1
Remove
project if
present

STEP 2
Adapt
portfolios to
adequacy
standard

STEP 3
Simulate
climate years
and outage
patterns;
calculate EENS

STEP 4
Add project
and rerun
simulations to
calculate EENS

STEP 5
Multiply
change in
EENS by VoLL
to get
monetised
benefit

Source: Celtic investment request, Figure 29, adapted. EENS – expected energy not served; VoLL – value of lost
load.

Where it is not feasible to quantify or monetise certain impacts of a project, the
CBA can be complemented by a multi-criteria analysis. This allows to account for
a wider range of additional impacts (e.g. environmental and social impacts), all
measured in the most relevant unit as opposed to monetary values.
As discussed in section 2.2.3, certain impacts resulting from increased RES
penetration and CO2 reduction are captured in the SEW calculation (changes in the
variable cost of electricity supply and emission cost savings). In addition, the TSOs
measure these benefits in their respective physical units and present separately (light
blue boxes in Figure 6):
•

RES integration measured in gigawatt hours per year (GWh/y)

•

CO2 reduction measured in kilo-tonnes per year (kT/y)

4.1.3. Net present value
The aim of a CBA is to determine whether a proposed project is of net benefit to
society. This requires a consistent assessment of project’s costs and benefits
over time. As the present is valued higher than the future, the values attached to
the (future) costs and benefits are discounted to the present, i.e. converted and
expressed in today’s euro value (2018). They make up the net present value
(NPV) of the project, i.e. the sum of discounted benefits minus the sum of
discounted costs. If the NPV of a project is positive, it means that the project
involves benefits that, over time, more than outweigh the costs. If the NPV is
negative, the project is inefficient, i.e. the costs outweigh the benefits. The
discount rate is the percentage rate at which future values are reduced to bring
them into line with today’s values.
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Celtic’s NPV is calculated using the forecasted project costs and the monetised
benefits (SEW and security of supply, net of losses) for each of the four scenarios
modelled.
In line with ENTSO-E’s CBA Guideline, the TSOs apply a discount rate of 4% to
Celtic’s benefits over the assumed 25 years of asset life. The project is discounted at
4% from 2026 to 2050 (and brought forward to 2018), and it is assumed that there is
no remaining value after 2050.
The TSOs’ CBA results, discussed in more detail section in 5.1, are the average of
the results from ANTARES and PLEXOS, the two market modelling tools used by the
TSOs. The TSOs present their results for Europe as a whole, and also for Ireland
and France. Results for Ireland exclude Northern Ireland.
4.1.4. Sensitivity analysis
Sensitivity analysis is the process of analysing how different input values or
assumptions affect the NPV of the project. It allows to examine the robustness of
the CBA results with respect to changes or forecast errors in the assumptions.
The TSOs performed a range of sensitivities to see whether Celtic’s net present
value is affected by changes in their assumptions. These sensitivities are for
snapshot year 2030 only. Sensitivities which we discuss in this paper in more detail
are the following:
Variation in CAPEX (+/- €10 million)
Hard Brexit
(decoupling of the GB market with the rest of Europe)
Increased GB-IE interconnection (+0.5GW)
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4.2. CRU approach
Having reviewed the TSOs’ CBA of the Celtic project, the CRU considered that
further analysis was needed to test the boundaries of the TSOs’ model and its
assumptions. To this aim, the CRU has conducted its own independent CBA of the
Celtic project.
The CRU’s methodology and modelling approach is set out in more detail in this
section, while the results of the CRU’s CBA are compared with the TSOs’ results in
section 5.
4.2.1. Cost-benefit analysis and planning scenarios
Figure 8 compares the scenarios used in the CRU’s CBA with those modelled by the
TSOs. We have modelled two out of the four TSOs’ scenarios, and therefore the
comparison of our results is limited to the two following storylines:
•

Sustainable transition from TYNDP 2018 (BE2025, ST2030 and ST2040)

•

Vision 1 from TYNDP 2016 (BE2020 and V12030)

Figure 8 TSO versus CRU scenarios – comparison.
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The CRU considers that the ST scenario and the Vision 1 scenario represent two
different visions of the future, one more and one less ambitious in terms of
decarbonisation, and this is the underlying reason for our choice of scenarios.
All the three TYNDP 2018 scenarios (ST, DG and EUCO) are ambitious visions of
the future in that they are all on track to meet the EU decarbonisation targets by
2030. The CRU has decided to model only the ST scenario because, in our view, it
represents the most likely future. It is also the most conservative of the three
storylines, with electrification of heat and transport occurring at a slower pace. In
particular, this scenario was selected over the DG scenario as the latter presents a
future that departs significantly from current projections. As illustrated in Figure 8,
the ST scenario goes beyond 2030, so we have modelled all the available snapshot
years: BE2025, ST2030 and ST2040. Note that the TSOs do not use the 2040
scenarios but assume that the benefits calculated for the 2030 snapshot year persist
for the remaining lifetime of the project.
The Vision 1 scenario projects the slowest progress towards decarbonisation and
features the lowest deployment of renewables, and therefore represents the less
ambitious vision of the future in our modelling. As TYNDP 2016 does not go beyond
2030, we have modelled the two available snapshot years, taking the TYNDP 2016’s
best estimate scenario for 2020 as the scenario’s starting point. Note that the TSOs
use an adjusted version of the best estimate scenario from TYNDP 2018 (BE2025)
instead of the best estimate scenario from TYNDP 2016 (BE2020), as the starting
point for the V1 scenario.
4.2.2. Indicators of costs and benefits
Like the TSOs, the CRU uses ENTSO-E’s indicators of costs and benefits (see
section 2.2.3). Figure 9 compares our approaches.

46

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Figure 9 TSO versus CRU monetised and quantified indicators based on CBA 2.0 –
comparison.

The following indicators (boxes with an orange continuous outline in Figure 9) are
monetised by the CRU and included in the CRU’s CBA:
•

Socio-economic welfare (SEW) – calculated for both scenarios

•

Security of supply (adequacy indicator) – calculated for the V1 scenario

The following indicators are not calculated by the CRU, but are included in the CRU’s
CBA based on the TSOs’ estimates:
•

Grid losses

•

Capital expenditure (CAPEX)

•

Operational expenditure (OPEX)

CRU has not modelled grid losses as this requires a detailed network model, while
SEW and security of supply benefits are quantified using a day-ahead market model.
To be able to compare the results of the two CBAs, we have included the TSOs’
estimate of grid losses in our CBA as well.
We also use the TSOs’ estimates of CAPEX (€930 million) and OPEX (€8.4 million
per year) for the purpose of calculating Celtic’s NPV. Our high-level assessment of
these cost estimates is provided in section 3.2.3.
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Unlike the TSOs, we have modelled the availability of interconnector (95%) within our
day-ahead market model instead of adjusting our outputs to reflect interconnector
availability ex-post.
We have estimated Celtic’s security of supply benefit for the V1 scenario using 10
climatic years available to us in the Artelys Crystal Super Grid software. We did not
have access to similar data to allow us to estimate Celtic’s security of supply benefit
in the ST scenario.28
Simulations on the V1 scenario were run with and without Celtic. For the countries
experiencing a loss of load, energy not served (in GWh) was extracted from the
model. We then averaged this to get expected energy not served (EENS, in GWh)
and multiplied it with the value of lost load (VoLL) provided for each country. For
Ireland, we used the VoLL value of €11,000/MWh based on the SEM Committee’s
value for 2018.29 For other countries, we applied VoLL values from CEPA’s Study on
the Estimation of the Value of Lost Load of Electricity Supply in Europe,
commissioned by ACER.30 This approach is different from the TSOs’ approach
where:
•

a larger number of climatic years were modelled;

•

the TYNDP 2018 capacity was adjusted (i.e. peaking plants) so that a country’s loss
of load expectation (LOLE) is consistent with the generation adequacy/reliability
standard, i.e. if a country had more capacity than required to meet the reliability
standard, any excess capacity was removed before estimating EENS; and

•

a different software was used.

4.2.3. Net present value
We calculate Celtic’s NPV using the TSOs’ estimates of costs and losses and our
calculation of SEW and security of supply benefits. We use the two snapshot years in

28

Climatic years provided by TYNDP would not be sufficient to perform this calculation. TYNDP 2016
(V1) has one climatic year and TYNDP 2018 has three climatic years.
29 Rounded down from €11,128.26/MWh. See SEMC Decision Paper, Trading and Settlement Code
Policy Parameters 2018, SEM-17-071.
30 Cambridge Economic Policy Associates (CEPA), Study on the Estimation of the Value of Lost Load
of Electricity Supply in Europe, Final Report, commissioned by ACER, July 2018.
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the V1 scenario (BE2020 and V12030) and the three snapshot years in the ST
scenario (BE2025, ST2030 and ST2040). As noted above, security of supply benefits
are calculated in the V1 scenario only.
In addition, we have examined how other potential electricity interconnectors
connecting Ireland to other countries, GB in particular, would impact the benefits
driven by Celtic. For this, we have performed two simulations in each scenario. The
first simulation assumes that Ireland has no new interconnectors except for Celtic
(Celtic-only). The second simulation assumes that a new IE-GB interconnector is
built alongside Celtic (Celtic + IE-GB IC).
Like the TSOs, we have applied a discount rate of 4% to Celtic’s benefits over the
assumed 25 years of asset life. The project is discounted at 4% from 2026 to 2050
(and brought forward to 2018), and it is assumed that there is no remaining value
after 2050.
Section 5.2 compares our results with the TSOs’ results in NPV terms both for
Europe as a whole and separately for Ireland and France. Note that the CRU’s
results for Ireland encompass the whole single electricity market (SEM) while the
TSOs present their results for the Republic of Ireland only, i.e. without Northern
Ireland. This makes only a marginal difference between the two CBAs as impacts on
Northern Ireland appear minimal.
4.2.4. Sensitivity analysis
We have modelled three sensitivities on the ST scenario to test the impact of some of
the key assumptions. These are:
•

Brexit

•

Celtic’s availability rate reduced to 70%

•

system non-synchronous penetration (SNSP) constraint of 75%

Our Brexit sensitivity assumes that there would be trading frictions between GB and
the countries it is connected to via an interconnector. This has been modelled as a
small transmission cost on GB interconnectors, i.e. €0.50/MWh and a reduction of
20% in effective interconnector capacity. Trading frictions between countries would
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result in less efficient trading, less efficient interconnector usage, greater price
divergence, and hence potentially higher cost for consumers. Our approach differs
from the TSOs’ “Hard Brexit” sensitivity which assumes an overall decrease of the
interconnection between the GB and other EU countries and a partial de-optimisation
of the electricity trading between GB and the EU countries as a result of market
decoupling. The TSOs’ “Hard Brexit” sensitivity is described in detail in Appendix A9
of the Celtic investment request.
The TSO’s estimate Celtic’s availability rate at 95%. This is calculated based on the
failure rates associated with each component of the project (converter stations,
underground cables, submarine cables). Our ST and V1 scenarios also assume that
Celtic has an availability rate of 95%. However, we are aware that availability of
EWIC and Moyle has been relatively low in recent years. Therefore, we have carried
out a sensitivity on the ST scenario to assess what happens to SEW when Celtic’s
availability rate is reduced to 70%. This rate is sufficiently low to see the differences
from the base case scenario (95%) and also corresponds to historic availability rates
of EWIC and Moyle during certain periods of time.
We also model, as a sensitivity, the system non-synchronous penetration (SNSP)
constraint on the Irish system. To ensure the secure, stable operation of the power
system, it is necessary for the TSO to limit the level of non-synchronous generation
on the system, such as wind and solar.31 SNSP is the real-time measure of the
percentage of non-synchronous generation on the system relative to the system
demand. At present, the all-island power system has a maximum allowable SNSP
level of 65%. This means that non-synchronous generation relative to system
demand cannot exceed 65%. The DS3 programme32 is designed to facilitate greater
levels of non-synchronous renewable generation on the system, increasing the

31

Synchronous system is a power grid where electricity is generated at a single synchronised AC
frequency. Ireland and Northern Ireland form such a system – all of the conventional generators on the
island run in synchronism, producing electricity at 50Hz. Wind and solar technologies are nonsynchronous and integrating them into a synchronous system in greater volumes poses a number of
challenges.
32 The DS3 programme stands for “delivering a secure, sustainable electricity system” and aims to
ensure that the TSO can securely operate the Irish electricity system with higher volumes of nonsynchronous generation, such as wind and solar.
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SNSP level to 75%. Therefore, in this sensitivity, we approximate the impacts of
enforcing an SNSP limit of 75% in intra-day and balancing markets.
Lastly, the TSOs’ sensitivity with an increased IE-GB interconnection (+0.5GW) is
equivalent to our simulation with Celtic + IE-GB IC which we run on our two scenarios
(ST and V1).
The results of the above sensitivities are presented in NPV terms for the whole
project life (assumed 25 years). We have also undertaken a high-level assessment of
other Celtic’s impacts in Ireland. These include impacts on gas demand and gas
transmission tariffs due to expected changes in gas fired generation in the SEM (see
section Error! Reference source not found.).
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5. CBA results
The CRU assessed the TSOs’ modelling and carried out its own modelling of the ST
scenario (TYNDP 2018) and the V1 scenario (TYNDP 2016) and sensitivities. In this
section, we compare our results for the two scenarios modelled (ST, V1) with the
TSOs’ results.
Section 5.1 presents the TSOs’ results. We note that is not a comprehensive
overview of the TSOs’ CBA as set out the Celtic investment request. Rather, we
focus on the aspects that can be compared against our analysis (section 5.2). In
particular, for the purpose of the CBCA, we study the changes in net welfare (in NPV
terms) for Ireland and France under different scenarios and sensitivities and look at
the SEW breakdown in each country for different groups of stakeholders: consumers,
producers and interconnector owners. We note that the TSOs also present their
results for Europe as a whole, however, country-specific impacts remain our main
focus.

5.1. TSO results
The TSOs’ analysis for Ireland and France assumes no CEF grant and a 50:50 split
in project costs.
5.1.1. TSO results for Ireland and France: Celtic-only
The TSOs calculate Celtic’s NPV for Ireland and France assuming that there are no
other new interconnectors in Ireland (Celtic-only). Table 3 shows that when only
SEW and losses are considered, Celtic’s NPV for Ireland is positive in three out of
four scenarios, and on average across the four scenarios (mean value). In contrast,
SEW and losses are negative in all scenarios for France.
When the security of supply benefits are also considered, Celtic’ NPV for Ireland is
positive in all four scenarios. For France, Celtic’s NPV is positive in two out of four
scenarios, however, remains negative on average across the four scenarios.
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Table 3 TSO results for Ireland and France, Celtic-only.
ST

DG

EUCO

V1

Mean
Value

SEW + losses

245

100

10

-70

70

SEW + losses + SoS

420

260

215

145

260

SEW + losses

-120

-160

-250

-220

-190

70

15

-235

-180

-83

NPV (€m)
Ireland

France
SEW + losses + SoS

Source: Celtic investment request, Table 8 and Table 9, adapted. 2030 snapshot year.

The TSOs also provide a surplus analysis, i.e. a breakdown of the SEW benefit in
each country for different groups of stakeholders: consumers, producers and
interconnector owners. The assumptions are the same as above: Celtic-only, no CEF
grant and 50:50 split in costs. Table 4 provides the SEW breakdown based on the
average value of SEW for Ireland and France across all four scenarios in year 2030.
It shows that in Ireland, on average, consumers are the ones that benefit the most
from the Celtic project, while in France, producers and interconnector owners are the
ones that benefit.
Table 4 TSO surplus analysis for Ireland and France, Celtic-only.
SEW, average across 4 scenarios (€m) in year 2030

Ireland

France

Consumers

47

-2

Producers

6

19

Interconnector owners (congestion revenues)

4

20

TOTAL

55

37

Source: Celtic investment request, Table 10, adapted. 2030 snapshot year.

5.1.2. TSO results for selected sensitivities: a new IE-GB IC and Brexit
The TSOs calculate Celtic’s NPV in a range of sensitivities and compare it to the
project’s NPV in the base case. The results for all sensitivities are in the investment
request, and we focus in this paper on two sensitivities: (1) a new interconnector
between IE and GB (+0.5GW) and (2) “Hard Brexit”, modelled as decoupling of the
GB market from the EU market. We note that in the investment request, the TSOs’
sensitivity results are presented for Europe as a whole.

Table 5 TSO results for Europe for selected sensitivities.
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NPV (€m)
SEW + losses + security of supply

ST

DG

EUCO

V1

Base case

350

220

-15

-130

New GB-IE interconnector (+0.5GW)

65

-135

-390

-410

“Hard Brexit”

735

580

295

25

Source: Celtic investment request, Table 37, adapted. 2030 snapshot year.

Based on the above, the TSOs note that increasing interconnection capacity between
Ireland and GB is the main risk for the project benefits, while a hard Brexit could be
considered as more of an opportunity than a risk.
5.1.3. TSO results regarding RES integration and CO2 reduction due to Celtic
The TSOs measure RES integration and variation in CO2 emissions separately, in
their respective units. According to their estimates, Celtic would allow for integration
of 813 GWh of RES per year at the European level, on average across all four
scenarios. The TSOs also estimate that the project may lead to an average yearly
CO2 reduction of 331 k-tonnes at the European level as a result of fuel switch. This is
presented in Table 6.
Table 6 TSO results for Europe - RES integration and CO2 reduction due to Celtic.
Scenario

ST

DG

EUCO

V1

Mean

RES integration, GWh/year

871

884

811

688

813

CO2 reduction, kT/year

475

178

605

65

331

Source: Celtic investment request, Table 6, adapted. 2030 snapshot year.

5.1.4. Positive externalities
The Celtic investment request includes a section on potential positive externalities
associated with Celtic, such as EU solidarity (including security of supply), market
integration and sustainability. These are expected benefits which are not monetised
or otherwise quantified.
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5.2. CRU results and comparison
In the following sections, we present our results from the two scenarios modelled (ST
and V1) against the TSOs’ results from the four scenarios (ST, V1, DG, EUCO). NPV
calculations include SEW, losses and security of supply benefits offset against
project costs. Like the TSOs’, our analysis assumes no CEF grant and a 50:50 split
in project costs.
We have performed two simulations in each scenario. The first simulation assumes
that Ireland has no new interconnectors except for Celtic (Celtic-only). The second
simulation assumes that a new IE-GB interconnector is built alongside Celtic (Celtic +
IE-GB IC). We have also performed the two simulations under Brexit sensitivity, and
discuss the results below. Then, we briefly discuss our results for the other two
sensitivities (reduced IC availability rate, SNSP constraint). Lastly, we present our
estimates of Celtic’s impact on RES integration and CO2 emissions, and compare
them with the TSO results.
Note that due to rounding, the TSOs’ figures presented in the investment request
may slightly differ from the exact TSOs’ figures reported in this section.
5.2.1. CRU versus TSO results for Ireland and France: Celtic-only
Overall, the results are consistent between the CRU’s and the TSOs’ CBAs for the
ST scenario where Celtic’s NPV is between €411 - €422 million in Ireland. See
Figure 10 below, which also presents the breakdown of net benefits in terms of the
components of socio-economic welfare (consumer surplus, producer surplus,
congestion revenues), security of supply, losses, and project costs. This shows that
with a scenario with high deployment of RES (i.e. ST scenario), consumers in Ireland
are the ones that would benefit the most from the Celtic project, while producers
would be worse off.
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Figure 10 CRU versus TSO results for Ireland, Celtic-only.

The TSOs’ modelling of the EUCO and DG scenarios (not modelled by the CRU)
suggests that Celtic’s NPV is also positive and in the range of €216-256 million in
Ireland, and that both consumers and producers would benefit from Celtic, albeit to a
lesser extent than in the ST scenario.
In the V1 scenario (slowest progress in decarbonisation), Celtic’s NPV for Ireland is
negative in the CRU’s modelling (- €42 million). It is positive in the TSOs’ modelling
(€144 million) partly because of positive producer surplus and security of supply
benefits.
The difference in the V1 results is primarily driven by the different starting points
between the TSOs’ and CRU’s modelling (2025 and 2020 respectively). We also use
different methodologies to quantify security of supply benefits, and as a result, TSOs’
estimates are higher than the CRU’s.33

33

Compare sections 4.1.2 and 4.2.2.
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The CRU’s CBA modelling results for France are slightly different to those put
forward by the TSOs, as illustrated in Figure 11.
Figure 11 CRU versus TSO results for France, Celtic-only.

The CRU’s modelling suggests that France would have net benefits in the two
scenarios modelled, while the TSOs modelling suggests that the net impact of the
Celtic interconnector would be negative in two out of their four scenarios.
In terms of surplus breakdown, both CBAs show consistent results in terms of sign
(positive or negative), but the magnitude is different. In the ST scenario, Celtic would
result in positive benefits for consumers, but the CRU’s modelling suggests higher
benefits compared to the TSOs’ analysis. In the V1 scenario, French producers are
the ones who benefit from Celtic, while consumers are worse off, in both the CRU’s
and the TSOs’ modelling. Again, the consumer and producer impacts are much more
pronounced in the CRU’s modelling.
The differences in our results are partly driven by the presence of the snapshot year
2040 in the CRU’s ST scenario, the use of the 2020 snapshot year in the V1 storyline
as well as the different methodology used to quantify security of supply benefits.
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5.2.2. CRU versus TSO results for Ireland and France: Celtic and an IE-GB IC
The CRU has modelled the same scenarios as above (ST and V1), but with a new
IE-GB interconnector alongside Celtic. The introduction of an additional
interconnector results in lower net benefits associated with Celtic; this is because the
two interconnectors would be competing to some extent or act as substitutes for one
another.
Our modelling results are broadly consistent with the TSOs’ CBA for Ireland (see
Figure 12). In Ireland, looking at both CRU and TSO modelling, Celtic’s NPV is
positive in the ST and DG scenarios (in the range of €14 - €157 million) but negative
in V1 and EUCO (between - €145 and - €134 million).
Figure 12 CRU versus TSO results for Ireland, Celtic + IE-GB IC.

In terms of surplus breakdown, Irish producers benefit in all scenarios modelled by
both the CRU and the TSOs, driving Celtic’s positive NPV in the ST and DG
scenarios. On the other hand, Irish consumers are worse off in all scenarios
modelled by the TSOs, and experience small benefits in the two scenarios modelled
by the CRU.
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In both the TSOs’ and the CRU’s analysis, Celtic’s NPV for France is considerably
lower when a new IE-GB interconnector is built alongside Celtic. This is especially
true in the ST scenario where Celtic’s NPV is significantly reduced; it ranges between
- €134 million in CRU’s modelling to €22 million in the TSOs’ modelling. Celtic’s NPV
is also negative in the DG and EUCO scenarios, modelled by the TSOs.
Figure 13 CRU versus TSO results for France, Celtic + IE-GB IC.

There is a difference between CRU and TSO estimates of Celtic’s NPV for the V1
scenario – Celtic’s NPV for France is positive in the CRU’s modelling (€196 million)
but negative in the TSOs’ modelling (-€195 million). In terms of surplus breakdown
however, both CBAs show relatively consistent results in the sign of SEW; the
magnitude is somewhat different. Producers benefit considerably, while consumers
are worse off. Both producer and consumer impacts are more pronounced in the
CRU’s V1 results.

59

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

5.2.3. CRU versus TSO results for Ireland and France: Brexit
The TSOs have modelled a “Hard Brexit” sensitivity for all four scenarios and two
cases, with and without a new IE-GB interconnector.34 Similarly, we have modelled
Brexit in the two simulations (Celtic-only and Celtic + IE-GB IC), but only for the ST
scenario.
In both the CRU’s and the TSOs’ analysis,35 Celtic’s net benefits in a Brexit sensitivity
are higher than under the base case scenarios in both Ireland and France, for the
Celtic-only case. These results suggest that under a Brexit sensitivity, it is more
beneficial for both Ireland and France to become interconnected. This is because
trading friction between GB and its interconnected countries would result in less
efficient trading, less efficient interconnector usage, greater price divergence, and
potentially higher cost for consumers. As a result, if Ireland and France interconnect,
trading would be more efficient in terms of flows and costs, and this could unlock
more benefits to consumers compared to connecting to a country where trading
frictions would be expected.
Additionally, both CBAs show that the introduction of Celtic is likely to have broadly
positive benefits for Irish and French consumers, except for French consumers in the
V1 and EUCO scenarios modelled by the TSOs.
In the presence of a new IE-GB interconnector both CBAs suggest that Celtic is likely
to generate lower net benefits for Ireland and France than in the Celtic-only case.
Nevertheless, net benefits remain positive in both countries (except for France in the
EUCO scenario modelled by the TSOs).36
5.2.4. CRU versus TSO results regarding security of supply benefits
The TSO have modelled security of supply in all their scenarios. In V1 and ST
scenarios, security of supply benefits in Ireland from the addition of Celtic are in the

34

Note that the TSOs have not modelled the case of Celtic + a new IE-GB IC in the V1 scenario. The
Celtic investment request presents results for the Celtic-only case.
35 See section 4.2.4 for differences between CRU and TSO approach to model this sensitivity.
36 See footnote 34.
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range of €171 - €212 million in NPV terms over 25 years while for Ireland and France
combined, benefits are between €250 - €362 million.37
We have modelled security of supply on our V1 scenario only, using a different
methodology to the one used by the TSOs.38 Our analysis suggests limited security
of supply benefits from the addition of Celtic in Ireland (€6 million in NPV terms) and
no security of supply benefits in France.
In our view, the TSOs may have overestimated the security of supply benefits
associated with Celtic, and we query their methodology to monetise security of
supply.39 In particular, we query STEP 2 of this methodology (see Figure 7) which
involves removing peaking plants so that a country’s loss of load expectation (LOLE)
is consistent with the generation adequacy standard. Currently there is more
generation capacity than needed to meet Ireland’s generation adequacy standard
and this trend may be maintained in the future.40 Removing peaking plants as per
STEP 2 and adding Celtic instead (i.e. the interconnector would be, in effect,
substituting generation capacity in the two interconnected markets) results in greater
security of supply benefits compared to simply adding Celtic without removing
peaking plants. Across Europe, the TSOs removed between 3.5GW and 17.2GW of
capacity, depending on the scenario. We are therefore sceptical about the TSOs’
assumption underpinning this step.
5.2.5. CRU results for other sensitivities
Celtic’s availability rate
The TSOs have estimated Celtic’s availability rate at 95% and reduced its benefits
accordingly to reflect this.41 The CRU’s modelling also assumes that Celtic has an
availability rate of 95%. In addition, we have studied what happens to SEW in Ireland
when Celtic availability rate is reduced to 70% in the ST scenario. In the Celtic only
case, lowering Celtic availability rate results in a decrease in consumer surplus of

37

See Table 3 for reference. Note that Celtic investment request presents round numbers for NPV net
benefits.
38 Compare sections 4.1.3 and 4.2.2.
39 See section 4.1.2.
40 CRM tends to clear more capacity than what is actually needed to meet the adequacy standard.
41 See footnote 25.
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€208 million while producer surplus increases by €19 million in NPV terms. Net
benefits in Ireland are €191 million lower, albeit still positive. Lower interconnector
availability rate also means lower congestion revenues and utilisation.
System non-synchronous penetration (SNSP) constraint
We have also modelled a proxy for the SNSP constraint in the ST scenario. The
scenarios modelled by the CRU represent the day-ahead market and as such
assume no SNSP limit on the Irish system. In this sensitivity, we approximate the
impacts of enforcing an SNSP limit of 75% in intra-day and balancing markets. To
ensure demand is met under the SNSP limit, a percentage of production of electricity
using wind and solar is curtailed and is replaced by other synchronous technologies,
i.e. thermal. Our modelling suggests that the introduction of Celtic would result in
lower RES curtailment in some hours. However, as interconnectors are also nonsynchronous, Celtic may result in additional curtailment when Ireland is importing
from France, but lower curtailment is observed when electricity flows from Ireland to
France.
5.2.6. CRU results regarding RES integration and CO2 emissions due to Celtic
RES integration in Ireland and France, GWh/year
The TSOs reported Celtic impacts on RES integration for Europe as a whole and did
not provide a country-specific breakdown for Ireland and France.
In the two scenarios modelled by the CRU, renewable energy curtailment in Ireland
decreases as a result of Celtic. In other words, RES integration increases. In the
presence of a new IE-GB interconnector, the net benefit of Celtic is smaller.
In our modelling, Celtic also leads to a reduction in renewable energy curtailment in
France in the ST scenario, albeit small. In V1, which represents a low level of
renewable energy ambition for the future, curtailment in France was already minimal
(given the low levels of RES capacity and high levels of interconnection assumed),
and hence the Celtic interconnector has minimal impact.
These RES integration benefits, measured in terms of average avoided curtailment
per year over the lifetime of the project, are presented in Table 7 that follows.
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Table 7 CRU results for RES integration benefits in Ireland and France.
Average
GWh/year

ST
Celtic-only

V1

Celtic + IE-GB IC

Celtic-only

Celtic + IE-GB IC

Ireland

347

210

84

27

France

27

27

0

0

.

RES integration in Europe, GWh/year
Looking at the European system as a whole, there are RES integration benefits
associated with Celtic in all scenarios modelled by the CRU and the TSOs, as well as
ENTSO-E.
Table 8 shows that benefits are lower in scenarios with less ambitious
decarbonisation efforts (such as V1). Additionally, the benefits associated with the
Celtic interconnector are lower in the presence of a new IE-GB IC in the two
scenarios modelled.
Table 8 RES integration benefits in Europe – comparison.
Average
GWh/year

ST

V1

DG

Celtic-only

Celtic +
IE-GB IC

Celtic-only

Celtic +
IE-GB IC

CRU

424

286

84

27

TSOs

840

ENTSO-E42

875

688

Celtic-only

EUCO
Celtic-only

840

810

893

833

Note: ENTSO-E’s figures come from project-specific CBA in the TYNDP 2018’ Celtic project sheet.

The CRU notes that when comparing the Europe-wide results from the CRU
modelling, with the Ireland- and France-specific benefits, Ireland represents the
majority of RES integration benefits to the European system in V1, with negligible
contribution to the remainder of the countries. Ireland also represents the majority of
RES integration benefits to the European system in ST, though some RES
integration benefits are also captured by other countries.

42

Calculated based on the ENTSO-E Celtic project CBA average values, as presented the TYNDP
2018’ Celtic project sheet. Note that the ENTSO-E modelling excludes the 2040 snapshot years.
63

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Ireland’s fuel cost savings related to RES integration
Table 9 below presents one of the key components of benefits associated with RES
integration – namely fuel cost savings associated with the change in generation
dispatch from conventional thermal generation to renewable energy sources. Note
that these cost savings are already fully internalised in the SEW values presented
elsewhere in this paper.
Table 9 CRU results for fuel cost savings for Ireland in NPV terms; 2018 prices.
NPV
€ million

ST
Celtic-only

V1

Celtic + IE-GB IC

Celtic-only

Celtic + IE-GB IC

Coal

0

0

-4

-2

Gas

41

27

111

110

Oil

10

0

0

0

TOTAL

51

27

107

108

Note: Positive numbers represent a cost saving, while negative numbers represent a cost increase. Note that
lignite fuel savings were also modelled. Given the low levels of lignite generation post-2026, the impact of Celtic
on these costs is negligible and is not shown above.

As shown in the table, in the two scenarios modelled by the CRU, Celtic leads to
large fuel cost savings for Ireland, particularly in the case of V1 where high levels of
thermal capacity are maintained. The net impact of Celtic in the presence of a new
IE-GB interconnector is smaller than in the case of Celtic-only for ST, and broadly the
same in both cases for V1.
Reduction in CO2 emissions in Ireland and France, kilo-tonnes per year.
The TSOs reported Celtic’s impacts on CO2 emissions for Europe as a whole and did
not provide a country-specific breakdown for Ireland and France.
In the two scenarios modelled by the CRU, CO2 emissions decrease in both Ireland
and France because of Celtic, as shown in Table 10.

64

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Table 10 CRU results for reduction in CO2 emissions in Ireland and France.
Average
kT/year

ST
Celtic-only

V1

Celtic + IE-GB IC

Celtic-only

Celtic + IE-GB IC

Ireland

472

276

402

446

France

37

36

78

80

In the presence of a new IE-GB interconnector, the reduction in CO2 emissions
associated with Celtic is smaller in Ireland in the ST scenario, but higher in V1. The
same effect is observed in France, though the difference between the two cases is
marginal in both scenarios.
Reduction in CO2 emissions in Europe, kilo-tonnes per year.
Looking at the European system as a whole, the reduction in CO2 emissions
associated with Celtic is lower than in the case of Ireland and France, because CO2
emissions increase in other countries. The results for Europe are shown in Table 11.
Table 11 Reduction in CO2 emissions in Europe – comparison.
Average
kT/year

ST

V1

DG

Celtic-only

Celtic +
IE-GB IC

Celtic-only

Celtic +
IE-GB IC

CRU

418

324

-369

-397

TSOs

455

ENTSO-E43

394

65

Celtic-only

EUCO
Celtic-only

155

525

142

599

Notes: ENTSO-E’s figures come from the project-specific CBA in TYNDP 2018’ Celtic project sheet. Positive
numbers represent a reduction in CO2 emissions, while negative numbers represent an increase in emissions.

In the CRU modelling of the V1 scenario, CO2 emissions increase because of
Celtic.44 All other CRU, TSO, and ENTSO-E scenarios (including the TSOs’

43

Calculated based on the ENTSO-E Celtic project CBA average values, as presented the TYNDP
2018’ Celtic project sheet. Note that the ENTSO-E modelling excludes the 2040 snapshot years.
44 The increase in CO emissions observed in some countries is likely to be a result of the low CO
2
2
price (€17 per tonne) assumed in the V1 scenario and the 2030 snapshot year. As such, while adding
Celtic enables more economically efficient dispatch patterns (i.e. low-cost plants replace more
expensive generation), these do not correspond to greater dispatch of technologies with lower CO2
emission intensities.
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modelling of V1) reflect a reduction in system-wide CO2 emissions because of the
Celtic project. This reduction is lower in the presence of a new IE-GB interconnector.
Carbon cost generation savings in Ireland
Table 12 below presents the monetary impact of a reduction in CO2 emissions
associated with Celtic. These results are for Ireland and based on the relevant
carbon price assumptions reflected in each scenario. The results are positive for all
scenarios. In the presence of a new IE-GB interconnector, benefits from Celtic are
lower in the ST scenario, but slightly higher in V1.
This monetary impact is fully included in the SEW benefit estimates reported in
elsewhere in this paper.
Table 12 CRU results for carbon cost savings in Ireland in NPV terms, 2018 prices.
NPV
€ million
Ireland

ST
Celtic-only
381

V1

Celtic + IE-GB IC
221

Celtic-only

Celtic + IE-GB IC

77

85

5.2.7. CRU discussion on Celtic’s potential positive externalities
Section 6 of the Celtic investment request discusses potential positive externalities
associated with Celtic, such as EU solidarity (including security of supply), market
integration and sustainability. These are potential benefits which are not monetised
or otherwise quantified.
The Celtic investment request discusses significant positive externalities which have
not been quantified in the CBA. These include the project’s contribution to meeting
Ireland’s interconnection and renewable energy targets.
As part of its strategy for strengthening Europe’s energy networks, 45 the European
Commission has set a minimum 15% interconnection target by 2030 for EU Member
States. As part of its advice for the achievement and operationalisation of this target,

European Commission, Communication on strengthening Europe’s energy networks, 23 November
2017, COM(2017) 718 final.
45
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the Commission has identified the following three target thresholds to serve as
indicators of the urgency of action needed:
•

Minimising wholesale electricity price differentials - additional interconnection should
be prioritised if price differentials exceed €2/MWh;

•

Ensuring that peak demand is met - additional interconnection should be sought
where nominal interconnector transmission capacity falls below 30% of peak load;
and

•

Removing barriers to RES deployment – additional interconnection should be
developed where nominal interconnector transmission capacity falls below 30% of
installed renewable generation capacity.

Each threshold reflects one of the three headline goals of the European energy
policy: increasing competitiveness through market integration, guaranteeing security
of supply, and achieving climate targets through increased use of renewable energy
sources, respectively.
The European Commission’s assessment suggests that the all-island Irish system
would be expected to fall short of all three thresholds in addition to the headline
interconnection target.
Figure 14 Map indicating how countries score on the EU interconnection thresholds.

Source: European Commission, Communication on strengthening Europe’s energy networks, p 13, adapted.
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The European Commission calls upon Member States that fail to meet these targets
to urgently investigate options of further interconnection. Additionally, in the spirit of
solidarity and cooperation, it advises all Member States and European institutions
more broadly to prioritise the development of interconnections with those neighbours
that are below any of these targets.
The CRU’s assessment based on TYNDP scenarios46 supports the European
Commission’s conclusions. Our analysis reflects the assumption that a new IE-GB
interconnector is added between 2020 and 2030, followed by Celtic’s commissioning
in 2026. However, if the United Kingdom leaves the EU in March 2019, Ireland would
have a 0% interconnection with other EU Member States until 2026 when the Celtic
Interconnector is expected to be completed. In particular, should the United Kingdom
leave the internal energy market (IEM), Ireland is at risk of becoming completely
isolated from the rest of the EU, with a potential knock-on effect on electricity prices
in Ireland.

46

Based on V1 for the 2020 snapshot year, and on ST for snapshot years 2025, 2030 and 2040.

68

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

6. Identification of beneficiaries and
cost bearers
The Celtic investment request includes a request for a cross-border cost allocation
decision (CBCA). CBCA may be required where the distribution of costs and benefits
between the hosting countries is not balanced. In other words, the aim is to
compensate those hosting countries which are deemed to have a net negative
impact from the project, i.e. the costs of the project outweigh the benefits (cost
bearers). In principle, countries to which a project provides a net positive impact
(beneficiaries) should provide the compensation.
Beneficiaries are identified on the basis of the system-wide CBA, by applying a
‘significance threshold’, defined as 10% of the sum of EU-wide net positive impacts.
Regarding compensation, ACER’s CBCA Recommendation47 states that these are
provided “if at least one country hosting the project is deemed to have a net negative
impact in at least one of the scenarios deemed plausible by all involved NRAs. In
such cases, the aim should be, in general, to compensate the net negative impact in
the relevant country.”
The TSOs have conducted a system-wide CBA to identify beneficiaries and cost
bearers. The CRU conducted its own system-wide CBA as well.

6.1. TSO results
The Celtic investment request suggests that France is a cost bearer48 (in NPV terms)
in two of the scenarios modelled (EUCO and V1), and as such would need to be
compensated by the beneficiaries. The main beneficiary identified in the TSOs’
modelling is Ireland. The remaining countries fail to meet the 10% significance

47

Discussed in section 2.2.1.
Note that the TSOs’ SEW calculation includes consumer surplus, producer surplus, congestion
revenues, security of supply and grid losses. The CRU calculates SEW as consumer surplus,
producer surplus and congestion revenues only.
48
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threshold (except for France, which is deemed to be a net beneficiary in the ST
scenario).
Table 13 TSO identification of beneficiaries and cost bearers, Celtic-only.
Beneficiaries (%)

ST

DG

EUCO

V1

Beneficiaries over
10% threshold

IE 69.2
FR 11.5

IE 70.2

IE 78.0

IE 48.2

Beneficiaries over
5% threshold

SE 5.9
ES 5

SE 8.8
DE 5.2

ES 5.7
DE 5.3

NI 9
DE 8.4
ES 5.2

NPV net benefit of hosting countries (€ million) – identification of cost bearers
Ireland

422

256

216

144

France

64

8

-229

-180

Source: Celtic investment request, 2030 snapshot year, Celtic-only. Note: TSOs’ SEW calculation
includes consumer surplus, producer surplus, congestion revenues, security of supply and grid losses.
(The CRU calculates SEW as consumer surplus, producer surplus and congestion revenues only.)

The TSOs conclude that, as per TEN-E Regulation, Ireland would need to
compensate France for the net negative impact associated with Celtic and request
the NRAs to issue a CBCA decision. However, the TSOs intend to apply for a CEF
grant and note that the amount requested would most likely be sufficient to
compensate France. As such, Ireland would not need to compensate France directly.
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6.2. CRU results and comparison
The CRU has conducted its own national-net impact analysis and compared its
results with the TSOs.
The TSOs’ assessment suggests that Ireland would be the country compensating
France the net negative impact. Our analysis suggests that in some instances,
France would need to compensate Ireland, while in other instances Ireland would
need to compensate France. Our results are set out below.
Table 14 CRU identification of beneficiaries and cost bearers.
ST

ST – Brexit

Beneficiaries
(%)

V1

Celtic-only

+ IE-GB IC

Celtic-only

+IE-GB IC

Celtic-only

+IE-GB IC

Beneficiaries
over 10%
threshold

DE 47.8
IE 26.6
FR 14.3

IE 36.4
DE 23.6
NI 13.1
DK 11.6

FR 29.4
DE 17.7

FR 29.7
DE 17.4

DE 36.7
IE 33.4
FR 20.6

DE 50.5
IE 18.2
FR 17.6

Beneficiaries
over 5%
threshold

N/A

N/A

PL 7.4
SE 7.1
CZ 7
NI 5.1

SE 7.6
PL 7.4
CZ 6.9
NI 5.4

N/A

NI 6.3

NPV net benefit of hosting countries (€ million) – identification of cost bearers
Ireland

411

157

-42

-140

581

264

France

220

-134

183

196

359

257

In a simulation with Celtic only, Ireland would be cost bearer in V1, while France is
net-positive in both scenarios modelled. If we add a new IE-GB interconnector
alongside Celtic, France is net-negative in the ST scenario, while Ireland is netnegative in V1. Our analysis would therefore suggest that in some cases France and
Germany would need to compensate Ireland for the net-negative impact while in
other cases Ireland and Germany would need to compensate France. However,
under Brexit, both France and Ireland have positive NPVs and as a result, no
compensation would be needed.
The TSOs’ modelling suggests that Ireland and France are the main beneficiaries.
Germany, Denmark and Northern Ireland appear to be beneficiaries in CRU’s
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analysis only, and this is driven by differences in CRU vs TSO modelling.49 In the
round, there appears to be no need to consult third party TSOs, confirming TSOs’
results.

49

The net benefits in Germany due to Celtic are driven by large positive consumer surplus, particularly
in the ST 2040. This snapshot year have not been modelled by the TSOs and this is the key reason
why Germany’s share of net national impacts is much higher in CRU modelling than in the TSO
modelling. Also, security of supply benefits, significantly larger in France and Ireland than anywhere
else in Europe, have not been modelled by the CRU in the ST scenario. Adding the security of supply
benefits in this scenario would result in higher overall benefits for France and Ireland and less so for
Germany. Increase in consumer surplus in Germany is further amplified by the size of the German
market. Price reduction in Germany due to Celtic is only approx. 1%, but once multiplied by demand, it
results in a large consumer surplus (consumer surplus = change in price x demand).
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7. Cross-border cost allocation
ACER’s CBCA Recommendation50 provides some high-level guideline for the NRAs
as to what costs should be compensated and what type of compensation
arrangements are possible:
•

When deciding on CBCA, NRAs should allocate 100% costs of the expected
efficiently incurred51 investment costs. These are the costs related to the
development, construction and commissioning, and which are considered in the
respective regulatory asset base. O&M costs and replacement costs are not to be
considered for CBCA purposes.

•

Only investment costs which are related to the project subject of the investment
request and which are considered in the respective regulatory asset base are to be
included in the basis for cost allocation.

•

If the net negative impact is higher than the total amount of the expected efficient
investment costs, the CBCA decisions should compensate the net negative impact up
to the maximum amount of the expected efficient investment costs.52

•

Agreements that go beyond the compensation of the net negative impact, taking into
account the uncertainties in the analysis of benefits or unreasonably different net
impacts across the countries after cost allocation, are possible.

7.1. TSO proposal
The TSOs calculated the expected net annual benefits from Celtic (i.e. SEW + SoS losses) for Ireland and France. Table 15 below shows an average across all four
scenarios assuming that Celtic is the only new interconnector in Ireland (Celtic-only).
Table 15 TSO calculation of net annual benefits for Ireland and France.
€ million per year
SEW + losses + security of supply

ST

DG

EUCO

V1

Mean Value

Ireland

78

62

58

51

62.25

France

47

42

17

22

32

50

Discussed in section 2.2.1.
“Efficiently incurred” refers to the comparison with the comparable costs of an efficient TSO.
52 See para 2.4 and 2.6 of the CBCA Recommendation.
51
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Source: Celtic investment request, Table 7, adapted. 2030 snapshot year.

The above calculation shows that Celtic’s benefits are not evenly distributed between
the two hosting countries, i.e. average net annual benefits for Ireland and France are
estimated at €62.25 million and €32 million respectively. This leads the TSOs to
assume that roughly 35% of the project’s benefits accrue to France, and 65% to
Ireland, on average across the four scenarios.
In their CBCA request, the TSOs propose a 50:50 split in projects’ costs and
revenues but assume, at the same time, that Celtic would receive a CEF grant
covering 50% of project costs (€465 million).53 The TSOs therefore propose a grantsharing arrangement which reflects the 65:35 split in annual benefits and aims to
“neutralise” the net negative impact on France (as per their calculation of net national
impacts - see Table 13). The proposed CBCA arrangement is summarised below.
Table 16 TSO proposed cross-border cost allocation.
Sharing of:

EirGrid
%

RTE
%

CAPEX (including any cost overrun or underspend)

50

50

OPEX (details to be defined)

50

50

up to €232.5 million

35

65

above €232.5 million

65

35

Up to a yearly cumulative threshold
representing the CR expected in the CBA

50

50

Any CR above the yearly cumulative
threshold and until any difference in net
investment following the allocation of the CEF
grant is removed

100

-

Once difference in net investment is removed

50

50

CEF grant
Congestion revenues
(CR)

Source: Celtic investment request, adapted.

53

See section 8.1.1.
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7.2. CRU assessment
The TSOs propose to split the project costs in equal shares and then share the
(assumed) CEF grant based on their calculation that, on average, 35% of the
benefits for the hosting countries accrue to France and 65% to Ireland. This reflects
the distribution of expected net annual benefits for Ireland and France, and we
understand this split pertains to the scenarios with Celtic only (see Table 15 above).
First, we note that the TSOs’ proposal of splitting project costs 50:50 between Ireland
and France does not accurately reflect the underlying split of benefits. In the TSOs’
CBCA proposal, it is grant-sharing (rather than cost-sharing) which aims to correct
the expected imbalance in benefits between the two countries. We consider that this
approach might not necessarily be in line with Article 12 of the TEN-E Regulation
which relates to the allocation of costs (and not the grant) to compensate cost
bearers. Therefore, rather than assessing here the merits of the TSOs’ CBCA
proposal, we focus on the underlying TSO calculation of net national impacts and
compare it with our results.
Second, rather than looking at the average annual benefits as presented by the
TSOs (Table 15), we look at benefits in NPV terms as a basis for our CBCA
agreement with the CRE.
We have performed an NPV benefits split analysis for the two scenarios modelled by
the CRU (ST and V1) with Celtic only and with Celtic and a new IE-GB
interconnector. Our ST scenario also includes a sensitivity with Celtic’s availability
reduced to 70%. Our results are compared with the TSOs’ NPV benefits split in the
two tables below. Table 17 provides results for the Celtic-only simulation and Table
18 for the simulation with Celtic and a new IE-GB interconnector.
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Table 17 CRU versus TSO CBA benefits split, Celtic-only.
NPV benefits split in %
(SEW + SoS - losses)
Scenarios

CRU

TSOs

Ireland

France

Ireland

France

ST

56%

44%

63%

37%

ST – Celtic availability 70%

54%

46%

V1

38%

62%

70%

30%

DG

60%

40%

EUCO

77%

23%

68%

32%

Average SEW split

49%

51%

Note: SEW is the sum of consumer surplus, producer surplus and congestion revenues. Project costs
are not included in this calculation.

Table 18 CRU versus TSO CBA benefits split, Celtic + IE-GB IC.
NPV benefits split in %
(SEW + SoS - losses)
Scenarios

CRU

TSOs

Ireland

France

Ireland

France

ST

67%

33%

55%

45%

ST – Celtic availability 70%

70%

30%

V1

32%

68%

56%

44%

DG

57%

43%

EUCO

62%

38%

58%

42%

Average SEW split

56%

44%

Note: SEW is the sum of consumer surplus, producer surplus and congestion revenues. Project costs
are not included in this calculation.

The CRU’s benefits split shows that at national level, when averaged, impact on
Ireland and France is more balanced. It is close to 50:50 in scenarios with Celtic only
and 55:45 where a new IE-GB interconnector is developed alongside Celtic.
In contrast, TSO’s benefits split analysis suggests that, on average, benefits are split
closer to 70:30 for Ireland and France in scenarios with Celtic only, and 60:40 with
Celtic and a new IE-GB interconnector.
The differences between the CRU’s and the TSOs’ results are mainly driven by the
absence of the ST2040 in the TSOs’ modelling. 54 Instead, ST2030 benefits are kept
constant in ST resulting in higher percentage share of benefits to Ireland.

54

See section 4.2.1.
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Averaging the TSOs’ four scenarios with CRU’s two scenarios results in a 60:40 split
between Ireland and France in a simulation with Celtic only, and a split of 57:43 in a
simulation with Celtic and a new IE-GB interconnector.
We have also performed the same analysis under the Brexit sensitivities. When
considering the potential impacts of Brexit on Celtic, benefits are split 60:40 for
Ireland and France on average, when looking across all scenarios modelled by the
TSOs and the CRU.
In view of our results, we are actively engaging with the CRE on an appropriate costsharing split which would adequately reflect the distribution of benefits from Celtic
between Ireland and France. Based on the two CBAs, we consider that a potential
split of Celtic’s costs agreed with the CRE and reflecting each country’s forecasted
benefits could range from anything between a 50:50 split in the best-case scenario
for Ireland, to a 70:30 split in the worst-case scenario.
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8. Financing and regulatory treatment
8.1. TSO proposal
The TSOs note that they will both require funding for construction as well as longterm funding over the life of the project. TSOs’ financial strategy for Celtic assumes:
•

Potential funding grant from the Connecting Europe Facility (CEF);

•

Self-finance by the TSOs (debt and/or equity) to cover the portion of costs not
covered by the CEF grant; and

•

Proposed regulatory treatment in Ireland and France.

8.1.1. TSO intention to apply for funding from the CEF
The CEF is a key EU funding instrument to support the development of
interconnected trans-European networks in the fields of energy, transport and
telecommunication. The CEF is administered by the Innovation and Networks
Executive Agency (INEA), established by the European Commission.
The Celtic project, as a PCI, is eligible to apply for a CEF grant for works provided
that:
•

it is not commercially viable according to its business plan or other relevant
assessments;

•

its CBA demonstrates significant positive externalities, such as security of supply,
solidarity or innovation; and

•

it has received a CBCA decision.

In the investment request, the TSOs state their intention to apply for grant funding
from the CEF on the basis that Celtic meets the first two criteria, and assuming that it
receives a positive CBCA decision from the NRAs.
Commercial viability
Celtic’s business plan shows significant negative financial net present value (FNPV)
and financial internal rate of return (FIRR) calculated for each of the project
promoters, absent of the CEF grant (Table 19).
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Table 19 TSO calculation of FNPV and FIRR.
EirGrid

RTE

FNPV (€ million)

-137

-147

FIRR

-5.7%

-4.7%

Source: Celtic investment request, Table 15, adapted.

In finance, NPV is used to estimate the profitability of a proposed project (and not
- as in Celtic’s CBA - its overall value to society). It takes account of cash flows
only and is determined by calculating the costs (cash out-flows) and revenues
(cash in-flows) over the project’s lifespan, and discounting them to their present
value at a rate of return dictated by the market. FNPV is the sum of all discounted
future cash flows and determines whether a project will result in a net profit
(positive FNPV) or a loss (negative FNPV).
FIRR is a rate of return at which the NPV of all cash flows from a project become
zero. In other words, it is the rate of return a project is expected to generate. The
higher a project's FIRR, the more desirable it is to undertake the project.
The TSOs’ calculation assumes that Celtic would be operated as a fully merchant
interconnector and takes account of project revenues (cash in-flows) and O&M costs
(including asset replacement costs), losses on the HVDC line, financial charges,
depreciation and taxes (cash out-flows). Based on Celtic’s negative FNPV and
negative FIRR, the TSOs conclude that Celtic is not commercially viable in that the
market cannot fully finance it.
Positive externalities
In relation to the project’s positive externalities, the TSOs have monetised Celtic’s
capacity value (i.e. security of supply benefit). Section 6 of the investment request
discusses further positive externalities such as EU solidarity (including security of
supply), market integration and sustainability. These are potential benefits which are
not monetised or otherwise quantified. We discuss EU solidarity in section 5.2.7.
The TSOs note that these indirect positive externalities do not compensate for the
missing revenues and the lack of commercial viability as evidenced by the business
plan.
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Level of CEF grant
Projects which meet the above eligibility criteria are then assessed against further
criteria to determine the level of a potential CEF grant, if any. These are specified in
the relevant CEF call, such as, for example, relating to project maturity, cross-border
impact, priority and urgency of EU assistance and complementarity with other actions
financed by the CEF.
According to the EU Regulation 1316/2013 establishing the Connecting Europe
Facility (CEF Regulation), energy projects may receive grants to cover up to 50% of
their eligible costs. However, projects which provide a high degree of regional or EUwide security of supply, strengthen the EU solidarity or comprise highly innovative
solutions, may receive a higher grant, up to 75% of their costs.
The TSOs state in the investment request that they intend to apply for CEF grant of
50% of Celtic’s estimated costs, i.e. €465 million.
8.1.2. Self-financing by the TSOs and regulatory treatment
The TSOs propose that Celtic is a 50:50 joint venture between EirGrid and RTE, with
a 50:50 sharing of assets, costs and congestion revenues. The TSO have not yet
decided on the appropriate amount of self-financing (debt and/or equity) for their
respective shares.
The French transmission system is owned and operated by RTE and there is no
distinction between RTE’s onshore assets and the French part of interconnectors.55
RTE’s share of Celtic would be treated as part of the national transmission system
and, just like all RTE assets, funded by the transmission network tariff. RTE
estimates that adding the French part of Celtic to RTE’s assets would increase the
tariff in France by 0.2%.

55

In Ireland, ownership and operation of the transmission system is split between ESB in its role as
transmission asset owner (TAO), responsible for maintaining and developing the network, and EirGrid
in its role as transmission system operator (TSO).
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In Ireland, there is no specific regulatory framework for interconnectors. The only
electricity interconnector to date,56 the East-West Interconnector (EWIC), has been
developed at the direct request of the Government and is a fully underwritten by the
Irish consumers, i.e. included in the transmission tariffs as a pass-through cost.
EWIC is owned and operated by EirGrid. However, unlike RTE, EirGrid does not own
the wider transmission system it operates, and therefore its asset base is ‘light’. 57
For EirGrid, Celtic would be another (next to EWIC) significant asset. EirGrid
proposes a WACC*RAB model to remunerate its portion of the Celtic interconnector.
This model is similar to what is currently in place for EirGrid itself. The WACC is the
weighted average cost of capital, i.e. the combined rate of return on equity and debt.
The RAB is the regulated asset base, i.e. the investment on which the return is
made. In practice, the WACC*RAB model would involve the granting of a license to
Celtic that specifies its rights and obligations, and the Irish consumers would fund
Celtic through transmission use of system (TuoS) tariffs provided that Celtic delivers
the services agreed under the licence.
EirGrid intends to use an intercompany loan to finance its Irish share in Celtic,
referring to a five-year construction loan that will be converted into a 20-year term
loan once Celtic becomes operational. Further, it is proposed that the WACC and the
RAB elements are fixed for the term of the loan. It is also proposed that CRU would
set required revenue upfront and any over/underspend would be borne fully by Celtic,
subject to any risk-sharing mechanism that may be introduced. This, according to the
TSOs, would put an incentive on Celtic to become more efficient and would also
protect Irish consumers from cost overruns.
EirGrid estimates that the applying the WACC*RAB model to Celtic would increase
TUoS by 2.9%.

56

In the Republic of Ireland. The Moyle interconnector links Northern Ireland with GB.
In Ireland, ownership and operation of the transmission system is split between ESB in its role as
transmission asset owner (TAO), responsible for maintaining and developing the network, and EirGrid
in its role as transmission system operator (TSO).
57
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8.2. CRU assessment
We note that it is not within our remit to assess whether Celtic meets the eligibility
criteria for the CEF grant. It is the role of INEA to decide in that matter.
However, according to the TEN-E Regulation, when deciding on CBCA, the NRAs
should ensure that its impact on national tariffs does not represent a disproportionate
burden for consumers, and consider possible need for financial support.58
The CRU’s role, and the focus of this section, is therefore to assess the impact of
Celtic’s business plan and the proposed regulatory model on the Irish consumers and
consider possible need for a CEF grant to mitigate any potential negative impact.
8.2.1. CRU preliminary comments on the proposed regulatory treatment
This consultation paper relates to the issue whether, and to what extent, the CRU
and the CRE should include Celtic in each country’s tariffs based on the costs put
forward by the TSOs. Subject to a positive outcome of this consultation and a CBCA
decision, details around Celtic’s regulatory treatment in Ireland would be consulted
upon and decided by the CRU at a later stage.
We also note that the investment request is very light on the details of the regulatory
model that EirGrid is seeking for Celtic and EirGrid has not been in a position to
provide additional detail on financing questions at this stage of the process. Whilst
not all the details of the regulatory framework need to be resolved at this stage, it is
necessary to understand the approximate amount that Irish consumers could be
underwriting Celtic for, which would depend on the regulatory framework and the
financing assumptions that are incorporated into it.

58

Recital 37 and Article 12(4) of the TEN-E Regulation (see section 2.1.2).
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8.2.2. Consumer impact
As we note in section 7.2, a possible split of Celtic’s costs between Ireland and
France could fall anywhere between 50:50, in the best-case scenario for Ireland, and
70:30, in the worst-case scenario. We have conducted an indicative assessment of
Celtic’s financial impact on Irish consumers in these two extreme CBCA outcomes,
assuming that no grant is awarded.
In both cases, we compare Celtic’s forecasted congestion revenues against
regulated revenue allowances. The consumer bears any shortfall against the
regulated allowance and similarly, any excess is returned to consumers. We model
the two scenarios (ST and V1) both with and without a new IE-GB interconnector,
and also perform a sensitivity with Celtic’s availability rate reduced to 70% in
combination with a new IE-GB interconnector. Then we compare our results with the
TSOs’ modelling.
50:50 cost-split between Ireland and France
Depending on the scenario and sensitivity modelled, our analysis suggests that the
average net regulatory revenue requirement to be borne by consumers could
increase between 2% and 4% over the project’s lifetime. In NPV terms, the resulting
consumer revenue commitment, net of congestion revenues, could range from €148
million to €285 million.
TSOs’ modelling suggests a net impact on consumers of €171 million in NPV terms,
based on the average of all of the TSOs’ Celtic-only scenarios. Alternatively, using
the EirGrid congestion revenues as inputs to our indicative WACC*RAB model would
suggest a net impact of €173 million.
70:30 cost-split between Ireland and France
We have repeated the analysis assuming that Ireland has to bear 70% of Celtic’s
investment costs. The assumption of a 50:50 split of OPEX and congestion revenues
between the TSOs is maintained.
Depending on the scenario and sensitivity modelled, our analysis suggests that the
average net regulatory revenue requirement to be borne by consumers could
increase between 4% and 6% on average over the project’s lifetime. In NPV terms,
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the resulting consumer revenue commitment, net of congestion revenues, could
range from €281 million to €418 million.
TSOs’ modelling suggests a net impact on consumers of €301 million in NPV terms,
based on the average of all of the TSOs’ Celtic-only scenarios. Alternatively, using
the EirGrid congestion revenues as inputs to our indicative WACC*RAB model would
suggest a net impact of €307 million.
In summary, in the best-case scenario, i.e. based on the ST scenario (Celtic-only)
and a 50:50 cost-split, the overall impact on Irish consumers could be as low as €148
million. However, in the worst-case scenario, i.e. based on the ST scenario with
Celtic availability rate of 70% and a new IE-GB IC as well as a 70:30 cost split, the
overall impact on Irish consumers could be as high as €418 million in NPV terms.
The TSOs analysis suggests (Celtic-only) that the impact of Celtic’s inclusion in the
Irish tariffs (as part of the transmission revenue requirement) would be an increase of
2.9% over the life of the asset, assuming 50:50 sharing in total project’s costs and
revenues between the TSOs and no CEF grant. Based on the TSOs’ modelling, we
assess that a 70:30 split would drive a 5.5% increase in the Irish tariffs over the life of
the asset. However, we note that these numbers represent the average impact on
tariffs over Celtic’s lifetime based on a nominal WACC*RAB model (as opposed to
our indicative real WACC*RAB model), so these figures are not directly comparable
to the CRU’s own WACC*RAB analysis.
In addition, we note that Celtic would also be expected to impact wholesale electricity
prices. This effect is captured in the consumer surplus indicator. Positive consumer
surplus reflects a reduction in the demand-weighted day-ahead wholesale electricity
prices over the project’s lifetime, and vice versa for negative consumer surplus. As
such, a positive consumer surplus may be expected to partially offset the potential
tariff impact on electricity consumers, whereas a negative consumer surplus could
exacerbate the adverse effect on consumers.
Our results on consumer surplus and broader socio-economic welfare are reported
as part of our CBA and discussed at length in section 5.2 for various scenarios and
sensitivities.
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8.2.3. CEF grant
We note that including Celtic in national tariffs would have a significant material
impact on the Irish consumers, much higher than in other EU countries given the
relatively high investment cost and the small size of the Irish market. On the one
hand, this project would be about 10 times more expensive, as estimated by the
TSOs, when compared to onshore AC interconnectors linking neighbouring countries
over short distances. On the other hand, Ireland is a small country, so the investment
cost would be a burden to a relatively small number of Irish consumers in comparison
to other larger EU countries.
In section 0 we discussed that the potential impact on Irish consumers in the worstcase scenario could be as much as €418 million in project’s NPV terms. As a result,
significant EU financial assistance would be needed to ensure Irish consumers do
not face significantly higher transmission charges due to this investment. A CEF
grant would likely result in Irish consumers bearing a smaller portion of project costs,
hence being less adversely impacted.
We note that Celtic may be awarded a maximum CEF grant of €697.5 million, i.e.
75% of total project costs. We are of the view that if Ireland had to pick up as much
as 70% of project costs, we would then require at least €418 million from the CEF
grant to mitigate the risk of a negative consumer impact in case the benefits from the
project turn out to be significantly lower than modelled in some scenarios. This level
of grant for Ireland would ensure that including Celtic in national tariffs does not
represent a disproportionate burden for consumers.
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9. Gas Sector Impacts
A new electricity interconnector will likely displace other electricity generation
technologies and therefore have an impact of Irish consumers. It is necessary for the
CRU to examine and fully understand those potential impacts in order to make an
informed and balanced decision with regards to the Celtic project.

9.1. Methodology and modelling approach
We have modelled the impact of Celtic on gas demand in Ireland and have then
undertaken simplified modelling of potential impacts on gas transmission tariffs for
the TYNDP 2018 BE 2025 snapshot year, resulting from changes in the generation
mix due to Celtic.
We then calculated an implied percentage change in total gas demand (assuming
other gas demand components remain fixed as per GNI assumptions) and fed it
through the proprietary GNI Matrix Model.
We note that our approach can only provide an estimate of the impact of the
interconnector on power sector gas demand and gas transmission tariffs, i.e. the
percentage change in tariffs. However, we acknowledge that additional aspects might
impact gas tariffs. For instance, if the profile of gas generation across the year
changes because of new electricity interconnectors, then the way shippers book gas
transmission capacity may also change. For example, this could take the form of a
shift in capacity bookings from annual to shorter-term products, with a knock-on
impact on the calculation of annual capacity tariffs each year. We have not attempted
to model changes in capacity bookings as this would need to make assumptions of
how generators would re-optimise their booking strategies in light of new electricity
interconnectors in Ireland.

9.2. Impact on gas demand
The modelled reduction in annual power sector gas demand as a result of Celtic is
approximately 8.2%, which corresponds to an approximate reduction of 3.5% of total
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annual gas demand.59 In the presence of a new IE-GB interconnector, the net impact
of Celtic on annual power sector gas demand is slightly smaller, at approximately 6.6%.
Celtic also impacts on the profile of gas generation over the year. Peak-day power
sector demand increases by approx. 2.0% leading to an approx. 0.9% increase in
total peak-day demand in the Celtic-only case. A similar increase is observed in the
presence of a new IE-GB interconnector. This is presented in the two graphs below.

59

The impact of an x% change in power sector gas demand (both annual and peak day) on total gas
demand (both annual and peak day) is calculated based on the Gas Networks Ireland (GNI) 2017
Network Development Plan (NDP) sector composition projections for 2021/22. Note that total system
demand in the NDP includes the Republic of Ireland (ROI), Northern Ireland (NI) and the Isle of Man
(IOM).
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Figure 15 CRU results for Celtic’s impacts on annual gas demand (upper graph)
and peak day power sector gas demand (bottom graph).

The TSOs’ modelling similarly suggests that developing Celtic would lead to a
reduction in power sector gas demand. This was estimated for the 2030 snapshot
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year for the three TYNDP 2018 scenarios modelled by the TSOs and was estimated
to be between 2% (ST60) and 6% (DG and EUCO).

9.3. Impact on gas transmission tariffs
Our analysis focused on the impact of the changes in gas demand on GNI gas
transmission tariffs,61 considering existing domestic entry/exit points only. 62 This is
different to the TSOs’ analysis on household gas bills, which was conducted on the
basis of gas network fixed costs spread evenly over all gas users. Our approach
concludes that the impact of Celtic on gas transmission tariffs can be expected to be
small relative to other factors that have historically affected tariffs while the TSOs’
analysis suggests that gas bills would increase slightly.
Table 20 CRU results for Celtic’s impact on GNI gas transmission tariffs.
Impact on gas tariffs

Celtic-only

Celtic + IE-GB IC

Commodity charges
Entry commodity charge

+3.53%

+2.95%

Exit commodity charge

+3.61%

+3.03%

Entry capacity charge – Bellanaboy

-0.39%

-0.34%

Entry capacity charge – Moffat

-0.76%

-0.67%

Entry capacity charge – Inch

-2.17%

-1.93%

Equalised exit capacity charge

-0.92%

-0.81%

Capacity charges

Source: GNI Matrix Model and CRU analysis.

60

In our assessment of TSO analysis, we have also modelled the 2030 snapshot year of the ST
scenario. Results were in line with the TSOs’. Nevertheless, we consider the 2025 snapshot year to be
the more appropriate for the purposes of this analysis, given the greater uncertainty involved around
gas market developments at longer time-horizons.
61 We note that this analysis is based on the gas tariff methodology currently in place and does not
consider the CRU’s recent consultation paper on harmonised transmission tariff methodology for gas
(CRU/18/247).
62 In other words, the following were out of scope: (i) Corrib component of the Bellanaboy capacity
entry tariff, (ii) Gormanston and Twynholm exit tariffs, and (iii) any potential new entry/exit points that
are not currently operational but may become so prior to Celtic commissioning date. Additionally, for
the purposes of this analysis, GNI allowed revenues are set as per PC4 forecasts for 2021/22 at
determination, and extrapolated forward in time, assuming that they are unaffected by the new
interconnector(s).
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Our results suggest that:
•

The reduction in annual gas demand because of Celtic could lead to an increase in
commodity charges (charged per MWh) – approximately +3.5% in entry and +3.6% in
exit commodity charges.

•

The increase in total peak day demand could lead to a reduction in capacity charges
(charged per peak day MWh and reflective of forecast peak day bookings), ranging
from -0.4% to -2.2%.

•

The reduction in capacity charges could partially offset the increase in commodity
charges. In aggregate, the increase in gas transmission tariffs due to Celtic could be
small – approximately +2.2%.

•

Where Celtic and a new IE-GB interconnector co-exist, the relative impact of the
addition of Celtic on gas transmission tariffs could be similar to the Celtic-only case.
In aggregate it is approximately 1.8%.
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10. Questions and next steps
Any comments or queries on our assessment approach should be submitted to
electricityinterconnectors@cru.ie by 15 February 2019. We especially welcome
responses to the questions listed below:
•

What are your views on project costs and benefits provided in the Celtic
investment requests?

•

What are your views on the CRU’s assessment of the Celtic investment request?

•

Do you have any additional evidence in this area that we should consider?

•

What are your views on the initial high-level regulatory framework proposed by
EirGrid?

Following this consultation, and a parallel consultation in France, we will be aiming to
issue our respective CBCA decisions in spring 2019, i.e. within the six months
timeframe as per Article 12(4) of the TEN-E Regulation.
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