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Executive Summary
The purpose of this paper is to consult with the public and all relevant stakeholders on the
initial assessment of Greenlink’s electricity interconnector application by the Commission for
Regulation of Utilities (CRU). Greenlink is a proposed 500 MW High Voltage Direct Current
(HVDC) interconnector linking Ireland to Great Britain (GB). Greenlink is a Project of
Common Interest (PCI), as confirmed by the third PCI list published by the EU Commission
in November 2017.
Greenlink’s application was received by the CRU on 22nd December 2017 from Element
Power, the project promoter. The application includes various technical and commercial
information on the project, including a Cost Benefit Analysis (CBA) of potential impacts of the
interconnector on stakeholders in the all island and GB electricity markets. Element Power
has requested a symmetrical cap and floor regulatory regime in respect of 50% of
Greenlink’s revenues, consistent with the approach it has agreed in principle with Ofgem, i.e.
the project promoter has requested that the Greenlink interconnector would, in principle, be
half underwritten by GB consumers and the other half underwritten by Irish consumers under
a 25 year cap and floor regime. A symmetrical regime would be insofar that law and
regulation permits.
In their application, Greenlink’s project promoters set out its requests for the CRU to:



make a determination that it is in in the public interest for the Greenlink Electricity
Interconnector to be considered as part of the Irish transmission system; and



to approve a charging methodology for Greenlink which is based on a 25 year cap
and floor mechanism.

The CRU has completed an initial assessment of the Greenlink interconnector application
and notes the following:
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The CRU has reviewed the Greenlink’s CBA, and notes that the developer forecasts
overall (net) benefits from the project for Irish consumers;



The impacts of the Greenlink interconnector are significant and the CBA submitted by
Element Power is complex. Therefore, the CRU wants to test the boundaries of what
key assumptions in the CBA may drive better or worse outcomes for Irish consumers;



As such, the CRU will conduct its own CBA of Greenlink including considering the
potential impact of a further interconnector. Should the CRU confirm that there are
expected overall (net) benefits to Irish consumers, it would, consider, proceeding to
develop a cap and floor regulatory mechanism for Greenlink;



Any cap and floor mechanism would need to be suitable for the Irish context.
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In assessing the Greenlink application, there are essentially two questions for the CRU to
consider. The first question is for CRU to determine whether it would be in the “public
interest” for Greenlink to form part of the transmission system for the purposes of calculating
and imposing charges for use of the transmission system. If the answer is positive then the
CRU will consider the appropriate regulatory regime that is justified by public interest.
The CRU is requesting comments on the initial assessment by 17:00 Monday 13th August
2018. Comments on questions posed within the paper should be submitted to
electricityinterconnectors@cru.ie.
Following this, the CRU expects to make an initial/minded to decision on the Greenlink
application in late September 2018.
Unless marked confidential, all responses may be published on the CRU’s website.
Respondents may request that their response is kept confidential. 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.
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Public/Customer Impact Statement
An electricity interconnector is essentially a transmission cable/line which crosses a border
between countries, connecting the countries’ electricity systems and allowing the transport of
electrical power across the border.
Interconnectors have the potential to provide substantial benefits to consumers. Such
potential benefits might include containing electricity bills, enhancing security of supply, and
reducing the electricity system’s carbon footprint by integrating higher levels of renewable
energy.
Electricity interconnectors can flow power in both import and export directions. At times of
high prices in Ireland, interconnectors can allow cheaper electricity from other markets (if the
other market has a lower price) to be imported into Ireland, thus lowering prices in Ireland.
Conversely, if the other market has a higher price and electricity is exported to this market, it
can raise the price in Ireland.
From an Irish perspective, the security of supply benefit is that Ireland has another potential
import route for electricity to serve demand at times of need.
There are times (for example on windy days) when renewable generators in Ireland can
generate more renewable electricity than can be safely injected into the island’s electricity
grid. In such circumstances, this potential renewable energy goes unused. Additional
interconnection could reduce this effect and allow more renewable energy onto the system
(as with more export capacity, it can be safely exported).
Since 2013, there has been one electricity interconnector in service between Ireland and
GB, namely the East West Interconnector (EWIC). There is also an electricity interconnector
connecting Northern Ireland and GB, called the Moyle Interconnector. The Greenlink
interconnector would be the third interconnector connecting the island of Ireland and GB.
If interconnectors are underwritten by electricity customers, and they underperform, then this
can be a cost to electricity customers in Ireland by increasing transmission network tariffs. In
contrast, if electricity interconnectors over perform they can reduce electricity network tariffs.
The risk of underperformance and the associated cost to consumers must be balanced
against the potential benefits outlined above.
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Glossary of Terms and Abbreviations
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Abbreviation
or Term

Definition or Meaning

ACER

Agency for the Cooperation of Energy Regulators

CBA

Cost Benefit Analysis

CEF

Connecting Europe Facility

CER

Commission for Regulation of Utilities Water and Energy

CREG

Commission for Electricity and Gas Regulation (Belgium)

CRU

Commission for Regulation of Utilities

DCCAE

Department of Communications, Climate Action and the Environment

EENS

Expected Energy Not Served

ENSTO-E

European Network of Transmission System Operators for Electricity

ESB

Electricity Supply Board

EWIC

East West Interconnector

FFR

Fast Frequency Response

FPA

Final Project Assessment

HVAC

High Voltage Alternating Current

HVDC

High Voltage Direct Current

IFA

Interconnexion France-Angleterre (Interconnector between France and
GB)

Interconnector

Means a transmission line which crosses or spans a border between
Member States and which connects the national transmission systems
of the Member States1

As defined in Regulation 714/2009/EC
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Abbreviation
or Term

Definition or Meaning

IPA

Initial Project Assessment

I-SEM

Integrated Single Electricity Market

LOLE

Loss of Load Expectation

NPV

Net Present Value

NRA

National Regulatory Agency

O&M

Operations and Management

Ofgem

Office of Gas and Electricity Markets (GB Energy Regulatory Authority)

PCI

Project of Common Interest - a key infrastructure project, especially
cross-border projects that link the energy systems of EU countries.
They are intended to help the EU achieve its energy policy and climate
objectives: affordable, secure and sustainable energy.2

RTÉ

Réseau de transport d'électricité (French Transmission System
Operator)

SEW

Socio-economic Welfare

TEN-E
Regulation

Trans-European Energy Infrastructure Regulation (EU Regulation (EC)
No 347/2013)

TSO

Transmission System Operator

Projects of Common Interest
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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’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
In December 2017, Element Power requested the CRU to determine if the construction of
the Greenlink Interconnector (a PCI project connecting Great Britain (GB) and Ireland) is in
the public interest for the purposes of calculating and imposing charges for the use of the
transmission system.
Since late 2015, the CRU has published four policy papers which outline the CRU process in
the development of the regulatory framework for assessing electricity interconnector
applications. These papers are described in more detail below.

1.2.1. Regulatory Regime for PCI Assessment and Incentives
In November 2015, the CRU published an information note (CER/15/269 - “PCI Incentive
Methodology in accordance with Article 13(6) of Regulation (EU) No. 347/2013”)3. In that
paper, the CRU noted that “while the existing policy adequately addresses the requirements
of the TEN-E Regulation [Trans-European Energy Infrastructure Regulation], there are other
possible approaches to the evaluation and allocation of risk between the asset owner and
the customer. Therefore the CER may consider the appropriateness or otherwise of the
application of existing policy as it applies to different types of assets on a case-by-case
basis".

1.2.2. Enduring Connection Policy
In December 2015, the CRU published a Consultation Paper (CER/15/284 - the “Enduring
Connection Policy”) on the development and implementation of an integrated and enduring
connection policy for the electricity system in Ireland. In that paper, the CRU posed the
question as to whether it was appropriate to consider the connection of interconnectors

3

This regulation lays down guidelines for the timely development and interoperability of priority corridors and areas of transEuropean energy infrastructure in particular. The regulation also addresses the identification of projects of common interest and
facilitates the timely implementation of projects of common interest.
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separately to the wider “Enduring Connection Policy” that pertains to generation and
demand.

1.2.3. Policy for Electricity Interconnectors - initial call for
comments
In August 2016 the CRU published an information paper (CER/16/239 – “Policy for Electricity
Interconnectors”), requesting submissions detailing what matters should be considered on a
policy for electricity interconnectors.
CER/16/239 requested interested parties to provide submission as to the matters that should
be considered in the development of a policy for interconnectors. The CRU notes the
responses received to CER/16/239 and proposes to publish a separate draft decision paper
on this matter.

1.2.4. Direction to EirGrid as TSO
In October 2017, in accordance with section 34 of the Electricity Regulation Act 1999 (as
amended) (“the Act”), the CRU issued a direction to EirGrid as the Transmission System
Operator to commence processing grid connection applications from electricity
interconnectors with PCI status, see CRU/17/300 for further details.

1.2.5. DCCAE document on interconnector policy
National energy policy objectives are closely aligned with the objectives of European energy
policy. Published in 2015, the Department of Communication, Climate Action and
Environment’s (“DCCAE”) Energy White Paper4 upholds the EU vision of further electricity
interconnection. This is highlighted in CER/16/239 and further emphasised in DCCAE’s
recent paper5 on a policy for electricity interconnectors.
In order to determine if Greenlink interconnector is in the public interest the CRU will take
account of overarching national and EU energy policy when making decisions regarding
electricity interconnectors.6

1.3. Purpose of this paper
The CRU is publishing this paper to consult with stakeholders on the economic and technical
assessment carried out by Greenlink’s project promoters. The CRU has reviewed the
application and considers that further analysis is needed to understand the boundaries of
impacts on consumers and other stakeholders before a decision on whether the Greenlink
interconnector is in the public interest can be reached. Therefore, the CRU will conduct its
own Cost Benefit Analysis (CBA) of Greenlink using independent economic and technical

Ireland’s Transition to a Low Carbon Energy Future 2015-2030
Draft National Policy on Electricity Interconnection in Ireland: Public Consultation
6
EU Directive 2009/72/EC and EU Regulation No 347/2013 (TEN-E Regulation)
4
5
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advisors, as required. This CBA will form part of the CRU’s initial/minded to decision
expected in late September 2018 on whether the interconnector is considered to be in the
public interest.
Should it find expected overall (net) benefits to Irish consumers it would, in principle, agree
to consider to develop an appropriate regulatory regime for Greenlink, options for which are
discussed in this paper.
This paper outlines:
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National and European legislation and policy forming the basis of the application;



The application and CBA submitted by the project promoters;



Initial economic and technical assessment of Greenlink’s application;



CRU’s initial view on the Greenlink’s application; and



Options for the regulatory treatment of Greenlink.
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2. National Legislation
2.1. Irish Legislation
Under the 1999 Electricity Regulation Act (as amended) (Act) interconnector developers may
apply directly to the CRU for a determination on their application. The section below outlines
briefly those sections of the Act.
For the purposes of this consultation the CRU is examining section 2A “Public Interest”.
Section 2A of the Act states that an interconnector owned by a person other than the board
(i.e. ESB) may, where the CRU determines that it is in the public interest, be considered to
be part of the transmission system for the purposes of calculating and imposing charges for
the use of the transmission system (as set out in Section 35 - Charges for connection to and
use of transmission or distribution system).
The other sections below provide context for some of the relevant approvals/consents
Greenlink would need in order to become fully operational. However, these are not
examined at this point.
Under Section 16 of the Act, the CRU may grant or may refuse to grant to any person an
authorisation to construct an interconnector, and where the CRU grants such an
authorisation, that authorisation shall be subject to such terms and conditions as may be
specified in the authorisation.
Section 16A of the Act provides that, with the consent of the Minister, the CRU may secure
the construction of an interconnector by:



a competitive tender;



an authorisation granted to a person without a prior competitive tender where that
person demonstrates, to the satisfaction of the CRU, that the granting of an
authorisation, subject to such conditions as the CRU deems necessary and
appropriate, is in the long-term interests of final customers; or



requesting the transmission system operator to provide for the construction of an
interconnector in its development plan.

In addition to the above and in accordance with Section 14 of the Act, the CRU may grant or
refuse to grant a licence to transport electricity and maintain an interconnector.
Finally, pursuant to Section 9 of the Act, the CRU has responsibilities which include:
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protect the interests of final customers;



promote competition, efficiency and the use of renewable and sustainable energy;



not discriminate unfairly between relevant stakeholders;
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contribute to the development of the internal market and to the development of
compatible regulatory frameworks between regions of the European Union, by
engaging, co-operating and consulting with other national regulatory authorities, the
Agency and with the European Commission in regard to cross-border issues;



cooperate with other regulatory authorities at a regional level to foster operational
arrangements to enable an adequate level of interconnection capacity within the
region and between regions to allow the development of effective competition and
improvement of security of supply; and



co-operate with other regulatory authorities at a regional level to develop rules on
access to cross border infrastructure including allocation of capacity and congestion
management.
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3. Greenlink application
3.1. Greenlink project description – PCI 1.9.1
The Greenlink Interconnector is a proposed 500 MW HVDC electricity interconnector, which
is being developed by Element Power, linking the power grid in Ireland and GB. It is
anticipated that the link will provide a new grid connection between the Great Island
transmission substation in Wexford and Pembroke transmission substation in South Wales.
Figure 3.1: Graphical Illustration of Greenlink (Image source: Greenlink)

Greenlink has been designated as a PCI by the European Commission and has been
granted, by Ofgem, a cap and floor regulatory regime 7. The interconnector is focused on
increasing the ability of the all-island SEM and GB markets to integrate low carbon electricity
generation, particularly through renewable generation, as the penetration of renewable
electricity generation increases. Element Power consider the interconnector can also help
wind and solar energy avoid curtailment by allowing surplus output to be exported during
periods where supply outstrips demand.

3.2. Ofgem’s Initial Project Assessment
On the GB side, Element Power applied for a cap and floor regime for the Greenlink
interconnector in Ofgem’s first application window which closed in September 2014. In
March 2015, Ofgem launched a consultation on the cap and floor regime for the Initial
Project Assessment (“IPA”) of Greenlink and other interconnectors. Based on the review of
Greenlink’s CBA and impact on welfare, Ofgem was minded not to grant Greenlink a cap
and floor regime on the basis that the project did not seem to be in the interests of GB
consumers or GB as a whole, based on the information provided at the time. Ofgem’s
market modelling indicated limited benefit from projected flows across the interconnector, a
likely increase in the cost of operating the transmission system in GB as well as limited
strategic benefits.8

7

Regulatory framework that sets the maximum (cap) and a minimum (floor) on the level of revenues that can be gained/lost by
interconnector project promoters.
8
Ofgem’s Cap and floor regime: Update on our Initial Project Assessment of the Greenlink interconnector, 10 August 2015
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Element Power submitted additional evidence to Ofgem during the eight-week consultation,
and Ofgem provided an update on its IPA of the Greenlink interconnector in August 2015.
Ofgem re-assessed two areas of Element Power’s application: 1) economic modelling of
interconnector flows and 2) potential impacts on the GB system. The revised analysis
showed that the benefits of Greenlink were more likely to be positive for GB consumers than
in Ofgem’s previous analysis. Additionally, Ofgem noted that there might be benefits coming
from the Greenlink interconnector if the latter can provide ancillary service benefits through
fast frequency response (“FFR”).
Ofgem judged that the combined effect of both changes in conjunction with non-quantified
upside potential from FFR would provide a justification for granting a cap and floor regime in
principle, subject to conditions: 1) the final form of Greenlink’s connection terms not
negatively affecting Ofgem’s updated analysis; and 2) on the I-SEM market design being
implemented as expected at the time9.
After considering stakeholders views, Ofgem decided to grant Greenlink a cap and floor
regime in principle in September 2015. This was granted on the same basis as set out in
Ofgem’s previous IPA decisions and subject to the following conditions10:

9



Costs submitted by the project developers should not materially rise;



Required to submit sufficiently detailed information for Ofgem’s Final Project
Assessment (FPA), to start within two years of the IPA decision



Provide Ofgem with quarterly written report on progress against a number of key
development milestones;



Confirm the timing of the FPA submission in writing to Ofgem at least two months
before the expected submission date;



Give formal written notice of any material change to the project design, such as
changes in capacity, connection location or connection date;



The final form of Greenlink’s connection agreement must not negatively affect
Ofgem’s updated analysis;



The I-SEM market design should not negatively affect Ofgem’s updated analysis; and



Ofgem’s granting of a cap and floor regime in principle applies to only 50% of the
project’s costs and revenues.

Ofgem, Cap and floor regime: Update on our Initial Project Assessment of the Greenlink interconnector, 10 August 2015
Ofgem, Decision on the Initial Project Assessment of the Greenlink interconnector, 30 September 2015

10
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3.3. Greenlink application to CRU
Element Power has submitted the Greenlink application under Irish Legislation (Electricity
Regulation Act 1999).
In its application to the CRU, Greenlink sets out its request for the CRU to:



make a determination pursuant to Section 2A of the Electricity Regulation Act 1999
(as amended) that it is in the public interest for Greenlink to be considered to be part
of the transmission system for the purposes of calculating charges and imposing
charges for use of the transmission system, and;



approve the proposed charging methodology for Greenlink pursuant to section 35 of
the 1999 act which is based on a 25 year “cap and floor” mechanism methodology.

Element Power has requested from the CRU a cap and floor regime in respect of 50% of
Greenlink’s revenues. To avoid project delays, Element Power has requested a decision
from the CRU on or before 30th September 2018, subject to the project satisfying the
relevant criteria, to progress to the next stage of the project application with Ofgem (FPA).
The project developer is seeking a regime that is symmetrical with Ofgem’s 25-year cap and
floor regime that would apply to Greenlink in GB, i.e. the Greenlink Interconnector would be,
in principle, half underwritten by GB consumers and the other half underwritten by Irish
consumers. A symmetrical regime would be insofar that law and regulation permits.
Following Ofgem’s FPA and CRU’s final decision, Greenlink is expected to be in a position to
make its final investment decision (FID) with the expectation of being operational in 2023.
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4. Assessment of the Greenlink
application
In assessing the Greenlink application, there are essentially two questions for the CRU to
consider. The first question is for CRU to determine whether it would be in the “public
interest” for Greenlink to form part of the transmission system for the purposes of calculating
and imposing charges for use of the transmission system. If the answer is positive then the
CRU will consider the appropriate regulatory regime that is justified by public interest.
This consultation paper focuses on the first question, i.e. the public interest test. The precise
details of any cap and floor regime would need to be consulted upon and determined at a
later stage.
Section 4.1 discusses the economic assessment of the Greenlink application, including
CRU’s initial views. This is followed by an overview of Greenlink’s technical assessment.

4.1. Economic assessment of Greenlink application
In reviewing the economic assessment for Greenlink, the CRU is seeking to understand the
costs and benefits in relation to the Greenlink interconnector both in terms of its net impact
on social welfare and impacts on different stakeholder groups. In carrying out an economic
assessment of any interconnector application, the CRU will expect to see and examine a
number of aspects, such as the project’s costs and benefits under a range of different
scenarios and sensitivities, while having due regard for the long-term interest of final
consumers. Studies and CBAs submitted by the applicant will be assessed by the CRU
using independent economic and technical advisors, as required.
Interconnectors can offer several benefits to existing and future consumers. These benefits
could take the form of:



lower electricity bills, by having access to lower-cost electricity and ancillary services
from other markets and by increasing competition by effectively increasing the
number of market participants in each relevant market;



faster and more efficient decarbonisation of the economy, by locating low-carbon
generation where it is most efficient and by managing intermittent renewable
generation more effectively; and



greater security of supply by lowering Expected Energy Not Served (EENS).

These benefits may not be evenly distributed among stakeholder groups. Some
stakeholders, such as existing interconnectors and generators may experience a net cost or
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disbenefit from the new interconnector becoming part of the transmission system. In a CBA,
these impacts are captured by metrics such as consumer and producer surplus11.
The CBA must also consider project-related aspects, such as capital and operating
expenditure and financing costs.
Given that the costs and benefits are expected to occur over a long period into the future,
they need to be estimated and assessed under a range of different scenarios and
sensitivities reflecting plausible future developments.

4.1.1. European CBA framework
The ENTSO-E has developed guidelines for the CBA of grid development projects, including
interconnectors12. According to these guidelines, the scenarios considered in the economic
assessment should:



be coherent, comprehensive and internally consistent;



consider interaction of economic key parameters such as economic growth, fuel
prices, CO2 prices, etc. as well as the impact of any significant risk affecting the
results of the CBA over the investment horizon; and



be characterised by:



a generation portfolio, including a forecast of power plant installations and
retirements, type of generation, etc.;



a demand forecast, e.g. impact of efficiency measures, rate of growth, shape
of demand curve, etc.; and



exchange patterns with the systems outside the studied region.

The ENTSO-E Guideline also provides an economic assessment framework that considers a
project’s benefits, cost and impact on society, as summarised in the figure below.

11

Producer surplus is the sum of the difference between the price that producers receive for electricity generated, and the price
they are willing to accept for their electricity. Consumer surplus is the sum of the difference between the price consumers pay
for their electricity, and the price they are willing to pay (i.e. intrinsic value of electricity to the consumers). Total surplus is the
sum of consumer and producer surplus. Net welfare impacts are measured by changes in the total surplus.
12
ENTSO-E Guideline for Cost Benefit Analysis of Grid Development Projects, 29th July 2016
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Figure 4.1 ENTSO-E economic assessment framework

Socio-economic welfare (SEW) benefits primarily reflect the lower cost of electricity resulting
from the addition of the new interconnector to the transmission system. It can be estimated
either as a reduction in total generation cost or the change in total surplus/welfare. Thus,
estimating SEW benefits involves assessing the impact of the new interconnector on flows
between connected markets, as well as changes in dispatch of generators in each market.
RES integration benefits (B2) measure the reduction in renewable generation curtailments
(in MWh) and the additional renewable capacity (in MW) that can be connected to the
system as a result of adding the new interconnector. Monetisation of these benefits is
usually included in SEW (B1), since estimated generation cost savings or changes in total
surplus tend to reflect avoided renewable curtailments. The same is true for CO2 emission
benefits. Reduction in thermal losses in the transmission system due to the addition of the
interconnector is captured by benefit category B4.
Security of Supply benefits (B5) may also be considered in the CBA. Adequacy and system
stability may be measured and quantified by observing the change in EENS/loss of load
expectation (LOLE) in scenarios with and without the new interconnector.
Residual impacts (S1-S3) account for wider environmental, social and other impacts. They
should also be considered in the CBA but are harder to monetise, and therefore are often
assessed qualitatively.
Finally, the CBA must also consider the cost of the project to the developer. For assessing
project expenditures, other factors also need to be reviewed from a technical/engineering
perspective (see Section 4.3 for the technical assessment) as they feed into the CBA as
inputs. These are:
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main cost components such as developer costs, capex, contingency costs, O&M
costs; and
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project connection locations and routes, economic cost comparisons of technologies
used for the project, etc.

Once all costs and benefits are quantified and monetised for all scenarios and sensitivities,
changes in generation cost and/or consumer and producer surplus are calculated. In CBAs,
these costs and benefits are typically assessed over a period which is driven by the
investment horizon or the economic asset life of the project. To obtain a single value of the
project’s net benefits, annual net benefits are discounted to obtain their Net Present Value
(NPV). This is known as discounting and the discount rate used to calculate the NPV will
have an impact on the estimated value of net benefits of the interconnector project.
Depending on the underlying assumptions made in each scenario and sensitivities, total
welfare will vary. If the NRA judges that there are sufficient benefits to the project, it may
decide to progress to the next stage which involves the design of the regulatory treatment of
the interconnector. These aspects are considered in Section 5.

4.1.2. Summary of Greenlink’s CBA
The CRU has reviewed the Greenlink CBA produced by advisors. To develop the CBA,
Greenlink’s advisors applied a market modelling approach using its pan-European Plexos
wholesale model that simulates the represented markets on an hourly basis, with market
dispatch determined on a least-cost basis.13
The outputs of the model include hourly wholesale market prices, flows and revenues for the
interconnectors. These outputs are used to estimate wholesale market revenues for market
participants, including interconnectors, as well as generation costs and wholesale market
costs and how these outputs and expected to change with and without the addition of new
interconnectors to the island of Ireland.
This power market modelling methodology is based on energy markets, not energy systems.
As Greenlink’s advisors state in their report that
“this is necessary to obtain market prices and congestion rents for
interconnectors, but means that internal transmission physical conditions, and
reserve and response requirements, are not accounted for in the ‘market runs’.”
Greenlink’s advisors report notes a number of limitations of this modelling methodology, two
of which include that the market dispatch model assumes perfect foresight at the Day Ahead
market stage and also does not assess the potential value that Greenlink may have in the
intraday and balancing timeframes.
Security of supply benefits, such as reduction in the capacity requirement (and the resulting
cost to consumers) or unserved energy are also not modelled. Greenlink’s advisors note that
analysis of this benefit category would require complex statistical analysis which was not
carried out for the purposes of its study. Instead as part of its qualitative assessment of the

13

i.e. market dispatch is determined to minimise the costs of power generation in Europe subject to a range of technical and
commercial constraints.
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potential impacts of the Greenlink interconnector, Greenlink’s advisors suggest that the
introduction of Greenlink should improve security of supply for SEM consumers (reduction in
expected energy unserved), or allow the same level of security of supply to be achieved with
reduced investment in generation capacity.
However, in addition to its power market modelling, Greenlink’s advisors has used its own
capacity market model to simulate the re-distribution of capacity market revenues between
generators and interconnectors in the SEM and GB markets with the addition of new
interconnectors. This capacity modelling approach means that:



total capacity market costs in the combined SEM and GB markets are kept the same
across all scenarios; but



the change in capacity market revenues that producers earn after the interconnector
is built is reflected in the CBA, as is the change in capacity market revenues that
interconnectors earn after Greenlink is developed.

Greenlink’s advisors did not explicitly model ancillary services markets but instead made an
informed assumption on the level of revenues for the interconnector, i.e. €2m. CRU notes
that this is an external assumption taken from the Business Case for the East West
Electricity Interconnector (EWIC). The €2m is based on the “reduced need for carrying
reserve” that EWIC is presumed to provide. Greenlink’s advisors considers this is a
conservative estimate, given the expected increase in value of ancillary services as more
intermittent renewable technologies come online and thermal plants retire both in SEM as
well as in GB). CRU notes that a different assumption would have a different impact on
capacity market offers as well as on the overall CBA results. As with the capacity market
modelling, ancillary service revenue is reflected in the CBA only as a re-distribution of
revenues between producers and interconnectors.
Greenlink’s modelling framework and methodology for CBA is summarised below, including
costs and benefits estimated for each stakeholder group.
Stakeholder

Impact

Benefits and costs

Greenlink’s approach to
quantify

Producers

+/-

Wholesale market revenues

Wholesale market model

+/-

Generation costs

Wholesale market model

-

Capacity market revenues

Capacity market model –
distributional analysis

-

Ancillary services revenues

Wholesale market model –
distributional analysis

+/-

Market integration of low
carbon generation

Wholesale market model –
distributional analysis
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Stakeholder

Impact

Benefits and costs

Greenlink’s approach to
quantify

Consumers

+/-

Wholesale cost of electricity

Wholesale market model

+/-

Unserved energy

Wholesale market model

+/-

Demand side management
curtailment costs

Wholesale market model

No impact

Capacity market costs

Assumed to be zero

No impact

Ancillary services costs

Assumed to be zero

+/-

Market integration of low
carbon generation

Wholesale market model –
distributional analysis

+/-

Impact of cap and floor on
consumers

Cap and floor financial model
– distributional analysis

+

Greenlink wholesale market
revenues

Wholesale market model

Stakeholder

Impact

Benefits and costs

Greenlink’s approach to
quantify

Interconnector
owners Greenlink

+

Greenlink capacity market
revenues

Capacity market model –
distributional analysis

+

Greenlink ancillary services
revenues

Wholesale market model –
distributional analysis

-

Greenlink capital costs

Provided by the developer and
included in the financial model

-

Greenlink operational costs

Provided by the developer and
used in the wholesale market
model

+/-

Impact of cap & floor on
Greenlink

Cap and floor financial model
– distributional analysis

20

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Stakeholder

Impact

Benefits and costs

Greenlink’s approach to
quantify

Other interconnector
owners

+/-

Wholesale market revenues –
existing and new
interconnectors

Wholesale market model

No impact

Capacity market revenues –
existing and new
interconnectors

Assumed to be zero

No impact

Ancillary services revenues –
existing and new
interconnectors

Assumed to be zero

Source: Greenlink Advisors CBA

Greenlink’s advisors modelled the Irish electricity and neighbouring markets using Plexos
and their own proprietary capacity market model. The high-level inputs for the dispatch and
the results outputs are depicted below:
Figure 4.2 Overview of market modelling suite

Source: Greenlink’s advisors CBA

Three scenarios14 were modelled in the Greenlink CBA, all simulated with and without
another proposed interconnector (Celtic):

1. Reference: a central scenario of commodity and carbon prices, and expected
evolution of Irish, GB and European power markets;

14
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2. Low: a scenario where lower fossil fuel and carbon prices are observed, and lower
electricity demand levels lead to lower levels of decarbonisation in European power
markets, resulting in a generation mix that is broadly similar to the current mix; and

3. High: a scenario representing a world where higher commodity and carbon prices
drive higher decarbonisation levels in European power markets, resulting in
increased intermittency and volatility in wholesale electricity markets.
The CRU understands that these scenarios were constructed by Greenlink’s advisors based
on several sources, including the national transmission system operators’ (TSOs) future
scenarios.15 Each of the three scenarios were modelled with and without Greenlink. In
addition, cases with and without an additional interconnector to France (Celtic) were also
considered in scenarios where Greenlink is assumed to be in service.
The Greenlink CBA monetised several benefits included in the European CBA framework,
including SEW (B1), and as part of SEW, also RES integration benefits associated with
lower renewable curtailments (B2) and reduction in CO2 emissions (B3); as summarised in
the table below. The Greenlink CBA did not monetise reduction in system losses (B4),
security of supply benefits (B5) and residual impacts (S1-S3).
Table 4.1 List of benefits included in Greenlink CBA

Benefit (based on the ENTSO-E Guideline)

Greenlink CBA

B1. Socio-economic welfare

Yes

B2. RES integration

Yes (as part of B1)

B3. CO2 emissions

Yes (as part of B1)

B4. Losses

No

B5. Security of supply

No

S1-S3. Environmental, Social and Other

No

C1. Total project expenditures

Yes

Source: CRU

Results of the Greenlink CBA, for each scenario broken down by jurisdiction and stakeholder
category, are summarised in the figure below.

15

National Grid Future Energy Scenarios 2017 and EirGrid’s All-Island Generation Capacity Statement 2017-2026.
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Figure 4.3: Summary of Greenlink CBA results
Reference
Reference
Case including Case excluding
€m NPV @ 3.5% (real 2017)
Celtic
Celtic
Great Britain Net producer welfare
45
211
Net consumer welfare
-219
-335
Net interconnector welfare
-87
-172
Net social welfare
-261
-296

Low Case
including
Celtic
-473
394
-82
-161

Low Case
excluding
Celtic
108
-433
-26
-351

High Case
including
Celtic
18
-1
-137
-121

High Case
excluding
Celtic
108
61
-174
-6

Ireland

Net producer welfare
Net consumer welfare
Net interconnector welfare
Net social welfare

-666
1,372
-281
425

-1,775
2,792
-255
762

-275
155
-72
-191

-527
559
-107
-75

-679
1,857
-374
804

-1,181
2,537
-217
1,140

Total

Net producer welfare
Net consumer welfare
Net interconnector welfare
Net social welfare

-622
1,154
-368
164

-1,565
2,457
-427
466

-748
549
-153
-352

-419
126
-133
-426

-661
1,856
-511
683

-1,073
2,598
-391
1,134

Source: 06. Modelling Results - Greenlink 2017 CBA Update for the CRU_Final.xlsx

In addition to costs and benefits included in the European CBA framework, the Greenlink
CBA also includes the potential impact of a cap and floor regime on Irish consumers.16 Their
results show that the project makes payments to consumers at the cap in the Reference and
High Cases, while consumers make smaller payments to Greenlink in the Low Case (see
table below).
Table 4.2: Net payments (in NPV terms) to Irish and GB consumers based on CBA scenarios

Scenario

Net payments to Irish
and GB consumers

Net payments to Irish
consumers only17

Payment to
interconnector or
consumer?

Reference Case

€170-442m

€85-221m

Consumer

High Case

€548-934m

€274-467m

Consumer

Low Case

€12-61m

€6-31m

Interconnector

Note: The lower range represents the scenario including Celtic while the upper range represents the
scenario excluding Celtic. Source: Greenlink CBA

The Greenlink CBA also considers the project’s capital costs (as part of the ‘interconnector
welfare’). All else equal, lower capital costs would increase Greenlink’s welfare, and could
also potentially impact net social welfare.

Greenlink’s advisors have used cap and floor levels of €31.05m/year and a cap level of €52.50m/year, respectively,
estimated by Element Power based on Ofgem’s guidelines.
17
Assumes as 50-50 split between GB and Irish consumers.
16
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4.1.3. CRU’s initial views on economic assessment
The CRU has reviewed the Greenlink CBA and notes that the developer forecasts net
benefits for Irish consumers (in terms of consumer surplus, covering the island of Ireland18)
in all its scenarios and sensitivities. In addition, Greenlink’s impact on net social welfare on
the island of Ireland is positive in all scenarios, except in the Low Case.
The CRU notes that net social welfare benefits are primarily driven by wholesale market cost
savings and CO2 cost savings, as shown in the figure below. It should be emphasised these
estimates are unaffected by some of the items for which Greenlink’s advisors performed only
‘distributional analysis’, including ‘market integration of low carbon’ (discussed in further
detail below) and the impact of the assumed cap and floor regime on consumers. For other
items for which ‘distributional analysis’ was performed, such as capacity and ancillary
services market revenues, any disbenefit to generators in Ireland and GB is a benefit to
Greenlink in both markets. As these items are distributional, they have no impact on net
social welfare. However, looking at the net social welfare for Ireland only shows that these
items have a relatively small impact (€m NPV at 3.5% discount rate, real 2017).
Figure 4.4: Main components of net social welfare for Ireland - Reference Case including Celtic19

Source: CRU based on Greenlink CBA

Greenlink’s cost/benefit items for which only ‘distributional analysis’ was performed do not
significantly impact net social welfare in Ireland. They do, however, result in significant

18

The Greenlink CBA does not break down the costs and benefits separately for the Republic of Ireland and for Northern
Ireland.
19
Wholesale market cost savings consist of: wholesale market revenues, fuel costs, variable operating costs, start and
shutdown costs, cost of electricity (incl. pumping costs) across all stakeholder groups. Capacity market costs consist of capacity
markets costs and revenues across all stakeholder groups. Ancillary services costs were calculated in the same ways.
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redistribution of costs/benefits among stakeholder groups. The most significant such
cost/benefit items are the ‘market integration of low carbon’ and capacity market revenues.
Overall, the CRU does not consider that it has received sufficiently detailed information
about the Greenlink economic assessment to be able to make an informed decision.
Therefore, the CRU will conduct its own CBA of Greenlink using independent economic and
technical advisors, as required. This CBA will inform the CRU’s initial/minded to decision
expected in September 2018.
In the remainder of this section, CRU outlines some of observations with respect to the
Greenlink economic assessment, including distributional impacts.
First, the CRU notes that much of Greenlink’s projected net benefits are expected to occur
later in the assessment period, as shown in the figures below. These figures are based on
the Greenlink CBA. They show the total surplus on an annual basis for the island of Ireland
for the Reference Case. The results suggest that the interconnector does not generate
significant net social welfare benefits until the early 2030s, circa 10 years into its operational
life. CRU considers that benefits that are projected to occur later in the future are inherently
more uncertain.
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Figure 4.5: Reference Case Total Surplus in the SEM (with Celtic top and without Celtic bottom)

Source: CRU analysis based on Greenlink CBA for Greenlink

Second, as shown in Table 4.1, the Greenlink CBA indicates significant consumer benefits in
terms of higher consumer surplus, ranging from €155 million to €2.8 billion (in NPV terms).
The CRU’s review of the Greenlink application has identified that these impacts are driven
by what is referred to as benefits associated with “market integration of low carbon
generators” in the Greenlink CBA. This is illustrated in Figure 4.6 which breaks down annual
changes in consumer surplus.
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Figure 4.6: Reference Case Consumer Surplus in the SEM (with Celtic top and without Celtic bottom)

Source: CRU based on Greenlink CBA

Greenlink’s advisors defines the benefit category of “Market integration of low carbon
generation” as follows:
“The negative change in wholesale market revenues for low carbon generators
whose top-up payments from consumers (or reverse payments to consumers)
are indexed to their captured market price. Such examples include REFIT
(Renewable Energy Feed-in Tariff) top-up payments for some existing Irish
renewable generators and CfD payments for some existing GB low carbon
generators. In the longer term, Greenlink’s advisors assume that investment in
new low carbon generators in both Ireland and GB is based on long-term Power
Purchase Agreements (PPAs) that are signed directly between producers and
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consumers at a pre-agreed price to cover the generator’s long run marginal
costs.”
The CRU note that this benefit is not the same as the benefit category ‘RES integration’ (B2)
in the European CBA framework. Benefits associated with reduced generation costs due to
lower wind curtailments are included as part of SEW impacts in the Greenlink CBA. The
“market integration of low carbon generation” impacts in the Greenlink CBA do not reflect a
reduction in the cost of electricity for Irish consumers. Instead, they represent a modelled
distributional change in welfare (from Irish producers to consumers) under the assumed
renewable technology contracting/market arrangements. In addition, since those contracting
arrangements are assumed for all new-build renewable capacity, they are also largely
dependent on Ireland’s progress against its renewable generation targets. Should
assumptions regarding contracting arrangements or renewable capacity buildout not
materialise, the projected distributional impacts will not occur either. This may have a
material impact on the public interest test, which CRU considers should include a
consideration of Greenlink’s impact on consumer and producer surplus and a change in net
social welfare.
Third, it is worth noting that the Greenlink CBA did not consider the impact of one of the
major risks affecting the results of the CBA over the investment horizon: Brexit. In its CBA,
Element Power did not model any Brexit scenarios or sensitivities nor made any
assumptions about possible market decoupling because of Brexit, i.e. the UK would cease to
participate in the day-ahead European market coupling mechanism, which in turn may lead
to market inefficiencies or friction. CRU notes that this possibility was also highlighted in a
recent paper by the European Commission on the withdrawal of the United Kingdom and the
internal energy market20:
“Commission Regulation (EU) 2015/122210 establishes the single day-ahead
and intraday coupling of the EU's electricity markets. It assists market
participants in organising bulk power transactions across EU borders close to
delivery. The single day-ahead and intraday market couplings are the central
tools to integrate the EU's internal electricity market. Regulation (EU) 2015/1222
also provides for common requirements for the designation of nominated
electricity market operators (NEMOs) in market coupling. Their tasks include
receiving orders from market participants, having overall responsibility for
matching and allocating orders in accordance with the single day-ahead and
intraday coupling results, publishing prices and settling and clearing the
contracts resulting from the trades according to relevant participant agreements
and regulations. NEMOs are entitled to offer their services in Member States
other than those in which they are designated.
As of the withdrawal date, United Kingdom based operators will cease to
participate in the single allocation platform for forward interconnection capacity,
the European balancing platforms and the single day-ahead and intraday

20

European Commission, Notice to stakeholders: Withdrawal of the United Kingdom and the internal energy market, 27 th April
2018
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coupling. United Kingdom based NEMOs will become third country operators
and will no longer be entitled to carry out market coupling services in the EU”.
As such, CRU has requested Element Power to model Brexit scenarios and/or sensitivities
and quantify the resulting impact on welfare. Element Power have recently provided this
modelling to the CRU. The modelling results will feed into CRU’s analysis for the CRU’s
initial/minded to decision in September 2018.
In CRU’s view, it is important to model the potential direct impacts of Brexit on the GB and
SEM markets. This could be done by:



Assuming a ‘market inefficiency fee’ for all GB interconnectors, where this inefficiency
fee is an additional transmission cost resulting from friction induced by decoupling (not
necessarily a tariff rate); or



Assuming lower effective capacity due to friction and coordination problems between
GB and interconnected markets – in a decoupled market, the flows on the
interconnector are unlikely to always follow price differentials and the interconnector is
unlikely to be used at full capacity.

Question 1
Are there any other specific factors that the CRU should consider in assessing the
Greenlink CBA?
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4.2. Technical assessment
As part of Greenlink’s submission to the CRU, Element Power provided a technical overview
report. The following aspects were covered within this report:



project background;



grid connection point selection criteria;



scope of Consultant Engineer support requirements;



safety aspects – scope of safety and Electro-Magnetic Compatibility studies;



project scope – overall system structure, converter station specifications, HVDC and
HVAC cable requirements;



system performance; and



grid connections (project technical aspects).

4.2.1. CRU’s initial observations on technical assessment
The CRU reviewed the technical report provided by Element Power for Greenlink.
The CRU appreciates that the project is still in an early phase and that the technical detail of
the submission is still being developed, for example, the seabed survey is not yet complete.
A grid connection study on the Greenlink interconnector has been provided recently by
EirGrid. This will be examined over the summer.
The CRU notes the following areas need to be developed further to provide further detail and
clarity including:



additional details and procurement process;



management of Engineering;



procurement and Construction (EPC) contractors;



asset and system specifications; and



the due diligence/handover process post-construction, including the approach to risk
management and health and safety regulation compliance.

The level of detail provided in Greenlink’s submission currently does not yet demonstrate
depth of knowledge of the HVDC system and likely risks. Overall, the technical report relies
on technical support provided by the consultant engineer and EPC contractor. Element
Power details that a consultant engineer will be contracted to assist Greenlink in a number of
areas, as detailed in the technical report, including the procurement process for the EPC
contractors, and providing an interface with these contractors, to ensure optimal commercial
and technical project implementation. This shows Element Power’s commitment to the
project by demonstrating it has attracted the resources and has the capacity and capability
30
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to deliver the interconnector. However, the CRU notes that it is not clear from the report how
this process, the interface or the project management structure will be managed.
The EPC contractor’s responsibility will be the operation and maintenance (O&M) contract
and maintenance of the availability level, as specified in the tender process. In the next
stages of the project, CRU would appreciate additional evidence of the management of the
O&M contract or a risk register as it is unclear at the moment the areas on which the
consultant engineers will focus.
Regarding O&M management, the CRU expects to see additional evidence on potential
points of failure or damage, such as HVDC converter stations and subsea cable, or how the
consultant engineer would manage such risks. The CRU also needs to see how Element
Power expects to procure 24/7 control room monitoring and control resources, as these are
unlikely to be provided or managed by the EPC contractor.
The technical report details that the HVDC interconnector is to be installed in symmetrical
monopole layout. The CRU notes that some issues could arise from this layout and as such
detail on how these could be controlled or mitigated would have been helpful. In the
proposed layout, permanent loss of one cable results in system loss. The report also
mentions that the DC cable rated voltage is ±320kV DC. In the proposed layout, a DC
voltage of ±320kV would require a higher rated cable to protect the cables in the case of a
pole/cable fault, but it is not clear that this has been considered within the report. The report
does, however, mention that the final voltage would be defined by the shareholder and
consultant engineer prior to final tender.
The CRU notes that the report does not explicitly mention whether consideration, with
regards to areas of archaeological significance, Natural Heritage Areas and National Parks
or other protected areas has been made. Finally, there is no explicit mention in the technical
report of any studies undertaken on the proposed subsea cable route for shipping traffic and
the impact it is likely to represent to the project. It is noted that shipping traffic assessments
may not be required if deemed to have minimal or no impact on the project.

Question 2
Are there any other specific factors that the CRU should consider in assessing the
Greenlink technical overview report?
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5. Regulatory treatment of Greenlink
This section discusses the different regulatory options that could be applied to an
interconnector. It should be noted that in any option in which consumers underwrite some (or
all) of the cost of an interconnector would be contingent on the interconnector passing the
public interest test which is the focus of this consultation paper. Clearly it would not be
appropriate for Irish consumers to underwrite any interconnector that is not expected to
provide consumers with a net benefit.
This section also discusses the developer’s proposed regulatory approach for Greenlink – a
cap and floor applied symmetrically across Ireland and GB. The section sets out the
principles the CRU may apply in consideration of appropriate regulatory treatment, should
Greenlink (or any other interconnector application in the future) pass the public interest test.
The section also discusses how the CRU would consider any developer to vary the “default”
cap and floor regime.

5.1. Overview of potential regulatory approaches
Interconnectors primarily earn revenue by auctioning transport capacity between their two
connection points. There is a spectrum of different approaches to regulating interconnectors,
with the key difference between the approaches being the extent to which the interconnector
bears the risk of being able to earn market revenues. Three regulatory approaches are worth
highlighting:

21



Under a merchant (uncapped) approach an interconnector would bear all revenue
risk. The business case for a merchant interconnector would, therefore, depend entirely
on market participants’ willingness to pay for a transmission service between the
interconnector’s two connected markets. Merchant interconnectors can request an
exemption from the European Commission. The IFA interconnector between Britain and
France was initially merchant.



The East-West Interconnector (EWIC) between Ireland and Britain operates under a
fully regulated approach.21 In this approach, the interconnector is effectively treated
like any other part of the electricity transmission network in that the CRU sets a level of
revenues that the interconnector is allowed to recover using a “building blocks”
approach, which is independent of the revenues received from auctioning capacity. The
interconnector still auctions capacity, but any variations in auction revenues from the
level allowed by the CRU are returned to / made up by consumers.



A cap and floor approach was introduced in Britain to provide an alternative to the
above approaches. The cap and floor combine elements of the fully regulated approach

The Moyle interconnector between Northern Ireland and Britain is another example of a fully regulated interconnector.
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with elements of the merchant approach.22 The CRU would set a minimum (“floor”) level
of revenue that the interconnector would be allowed to earn. This level would typically
enable the interconnector to finance its debt obligations. If the interconnector was able
to earn revenues above the floor level via capacity auctions, it would be allowed to
retain those up to a level of maximum allowed revenue (“cap”) set by the CRU. Any
revenue shortfall relative to the floor would be recovered from consumers through
transmission network charges, and any revenues earned above the cap would be
returned to consumers through lower transmission charges. The approach was
originally developed by Ofgem and the Belgian energy regulator, Commission for
Electricity and Gas Regulation (CREG), to apply to the Nemo Link23, which received
final approval in 201424. Ofgem has subsequently provisionally approved eight further
interconnector applications, including Greenlink. Of those, Ofgem has made a final
decision to approve the NSL interconnector between GB and Norway25. However, none
of the cap and floor interconnectors have become operational yet.
The cap and floor approach depends on a number of detailed decisions. The approach
adopted by Ofgem is based on a “building blocks” approach that is broadly similar to the
CRU’s onshore regulatory framework, but there are some important differences. For
example, the developer would incur costs when constructing the interconnector, but would
not earn revenue until the interconnector is operational. To account for this timing difference
Ofgem has allowed developers to recover “interest during construction” (IDC) costs, which
are added to the Regulatory Asset Value that is used to calculate the levels of the cap and
floor. Ofgem’s approach to setting the cap and floor is illustrated in Figure 5.1.

22

Note that the BritNed interconnector between Britain and the Netherlands has had a cap imposed on it by the European
Commission. From a risk allocation perspective, this is closer to the merchant approach, as the interconnector is exposed to
the risk of not being able to earn sufficient revenue via auctions to cover its debt costs.
23
A HVDC submarine power cable between Richborough Energy Park in Kent (GB) and Zeebrugge (Belgium).
24
Ofgem, Decision on the cap and floor regime for the GB-Belgium interconnector project Nemo, 2 December 2014
25
Ofgem, Decision on the Final Project Assessment of the NSL interconnector, 17th July 2017

33

An Coimisiún um Rialáil Fóntas Commission for Regulation of Utilities

Figure 5.1: Overview of how a cap and floor is set (Ofgem’s standard methodology)
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The CRU has previously noted that while the approach of fully regulated revenue adequately
addresses the requirements of the TEN-E Regulation, it may consider the appropriateness
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or otherwise of the application of existing policy as it applies to different types of assets on a
case-by-case basis.26
As such, the right regulatory approach would depend on the circumstances of each
interconnector being considered. The right approach may vary depending on legal
requirements (e.g. as per the EU Third Package), the markets being connected, the policy
environment at the time of investment, and the availability of efficient financing at the time of
investment. Table 5.2 sets out the pros and cons of the different regulatory approaches from
the perspective of electricity consumers and of the interconnector developer.
Table 5.2: Comparison of different regulatory approaches to interconnectors

Impact on
consumers

Merchant

Cap & floor

Fully regulated

+ Stronger incentives on
developers to only
pursue projects whose
business case stands
up without regulatory
support

+ Retains competitive
pressure on the
developer to minimise
capital and operating
costs by exposing it to
market risk above the
floor

+ No risk of the
interconnector earning
monopolistic profits

+ Volume and asset
stranding risk placed
entirely with the
developer

+ Risk of interconnector
earning monopolistic
profits mitigated by the
cap
+ Volume and asset
stranding risk above the
floor held by the
developer
+ Floor payments can be
made contingent on a
minimum level of
availability being met

- Risk of monopolistic
profits if interconnector
is in a position of
market power, could
result in consumers
paying higher electricity
prices

26

- Consumers face
volume and asset
stranding risk up to the
level of the floor

- Consumers bear
volume and asset
stranding risk

CER, PCI Incentive Methodology in accordance with Article 13(6) of Regulation (EU) No. 347/2013,
Information Paper, CER/15/269
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Impact on
developers

Merchant

Cap & floor

Fully regulated

+ No upper limit on
revenues
+ Regulatory burden
limited to standard
reporting and licence
requirements

+ Downside revenue risk
is mitigated by the floor,
potentially ensuring that
debt obligations could
be met regardless of
the level of auction
revenues earned

+ Developer does not
bear volume and asset
stranding risks for the
duration of the regime

+ Exemption from certain
aspects of EU
legislation provides a
degree of safeguarding
for the business case

+ Potential to align length
of the regime (and,
therefore, floor
protection) with
financing tenor
+ Potential to earn
revenues above the
cost of capital, up to the
level of the cap

- No lower limit on losses

- Returns are capped

- Volume and asset
stranding risk is fully
borne by the developer

- Greater regulatory
burden than merchant
approach
- Regime is by design
fixed for a long period,
so limited opportunity to
respond to changes in
circumstances

Source: CRU
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+ Potential to align length
of the regime (and,
therefore, floor
protection) with
financing tenor
+ Well-established
regulatory approach
and processes if a
similar “building blocks”
regime to onshore
transmission is used

- Greater regulatory
burden than merchant
approach, including
potentially period
reviews of allowed
revenue
- Potentially less flexibility
to respond to changes
in circumstances,
depending on how long
the regime is fixed for
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5.2. Selecting the appropriate regulatory approach
The application submitted to the CRU for Greenlink sets out that the developer requests the
interconnector to be regulated under a cap and floor regime.27 The CRU notes that Ofgem
has provisionally granted a cap and floor for Greenlink, which would apply to 50% of the
project costs and revenues.28 Greenlink’s application seeks a symmetrical regulatory
approach to the one provisionally granted by Ofgem, which would apply to the remaining
50% of the project costs and revenues.29
The CRU notes that Ofgem has determined that the only form of regulatory support available
for interconnectors is the cap and floor (developers can also choose the merchant route, but
not full regulation of revenues). The CRU does not have such a default approach, so it is
important to establish criteria for deciding on whether different regulatory regimes should be
applied to different interconnectors (assuming they pass the public interest test).
The following considerations have been identified as to whether it may be appropriate to
apply different regulatory regimes to different interconnectors:



Facilitating different financing solutions, including from non-TSO developers, as a
way of attracting efficient and innovative proposals.



Providing consistent incentives for the developers across both jurisdictions that the
interconnector links to.



Appropriate allocation of risk between consumers, developers and other affected
parties (e.g. domestic generators).

The CRU notes that Greenlink’s developer is not a TSO, and that the interconnector is
proposed to be project-financed. The CRU also notes that Ofgem has, in principle, granted a
cap and floor for Greenlink, and that applying a different regulatory approach on the Irish
side of the connection could result in perverse incentives on Greenlink’s operation. As such,
the CRU’s preliminary view, based on these considerations, is that if the public interest test
is met it may be appropriate to consider to develop a cap and floor for Greenlink.

Question 3
Are there other specific factors that the CRU should consider in selecting the
appropriate regulatory approach?

27

See Greenlink application
Ofgem, Decision on the Initial Project Assessment of the Greenlink interconnector, 30th September 2015
29
p9, Greenlink application
28
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5.3. Enabling different financing options
The developer noted in its application for a cap and floor regime in Ireland that there are
“certain aspects of the cap and floor regime proposed in GB that will require
adjustment and refinement to accommodate “non-TSO” financing with private
sector equity and debt capital.”30
The CRU understands that Greenlink is expected to be financed through a non-recourse
“project finance” approach.31
Ofgem originally designed the cap and floor regime to enable non-TSO developers to put
forward interconnector proposals but has been open to developers requesting regime
variations where they are likely to be in the interests of GB consumers. Following feedback
that the default regime may be less suitable for some types of financing solutions, Ofgem
issued guidance to help developers wishing to ask for regime variations relating to
financing.32 Ofgem’s guidance highlighted three examples of such variations developers
might request:



using the actual project cost of debt in the floor calculation;



using the actual project cost of debt in the interest during construction calculation;
and



having shorter revenue assessment periods (the default being five years).

The CRU is not aware of Ofgem having yet approved any such request.
The CRU expects that Greenlink will request one or more variations to the default cap and
floor regime. Similar to Ofgem, to assess their appropriateness for the Irish context, The
CRU will need the developer to provide as a minimum:

30



Rationale for each variation requested, including detailed supporting evidence for
why the variation is needed.



Qualitative and quantitative assessment of cumulative impacts on consumers as a
result of regime variations suggested. This should include an Irish social welfare
assessment for the variations requested and a comparison against the default regime
as the counterfactual.



A model containing calculations of the cap and floor levels, reflecting the regime
variations requested.



Where changes to the cost of debt are requested, a full plan of how the developer
expects to ensure the most competitive funding solution, including details of any

p10, Greenlink application
This approach means that lenders are only provided with collateral against the specific asset (e.g. the interconnector) for
which funds are being raised, but not against any other assets the borrower may hold.
32
Ofgem, Enabling a range of financing solutions under the cap and floor regime, 16th December 2015
31
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funding competition. In addition, The CRU would like to see evidence that the project
will be efficiently structured to obtain an appropriate credit rating (this only applies to
bonds raised for the project).



For any regime variations, the developer should provide detailed supporting evidence
for the change. For example, head of terms to support a change to the cost of debt
index or move to using an actual cost of debt (which may include bank margins,
credit spread and what the respective costs are applied to e.g. interest rate swap or
benchmark bond).

Where sufficient evidence has been provided, the CRU will assess whether there is a
sufficiently compelling case that the regime variations (in isolation or in combination) are in
the interests of Irish consumers. In making a determination of the impacts on consumers, the
CRU will include the impact on the consumer welfare and liability.
The CRU expects that it is unlikely the CRU would approve a request for an adjustment that
has not also been (or is not likely to be) approved by Ofgem.
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6. Summary of CRU initial view on
Greenlink application
As The CRU notes in Section 4, assessing an interconnector application involves two
stages:



the first step is testing the public interest case of the proposed interconnector; and



the second step is to decide which regulatory approach is justified based on the
public interest test.

The CRU has completed an initial assessment of the Greenlink application and notes that
the developer forecasts net benefits from the project for Irish consumers. However, the
impacts of the Greenlink interconnector are significant and the CBA submitted by Element
Power is complex. Therefore, the CRU wants to test the boundaries of what key
assumptions in the CBA may drive better or worse outcomes for Irish consumers. As such,
the CRU will conduct its own CBA of Greenlink (including considering the potential impact of
a further interconnector) and will report on its findings in September 2018.
As noted in section 5, the developer has requested that Greenlink be regulated under a cap
and floor approach. Such an approach would mean that consumers underwrite some of the
cost of the project (up to the level of the floor). It would only be appropriate for consumers to
provide such underwriting if the public interest test for Greenlink is met.
Should the CRU’s own CBA find that Greenlink is expected to result in overall (net) benefits
to Irish consumers the CRU would consider proceeding to develop cap and floor to
Greenlink. Such a provisional decision would be in line with the developer’s request and is
similar to Ofgem’s in-principle decision on Greenlink.
The precise details of any cap and floor regime would need to be consulted upon and
determined at a later stage. The CRU briefly discusses the key issues regarding such details
in the section below.

6.1. Decisions around the cap and floor parameters
As noted in Section 5 of this paper, if the CRU were to consider to proceed to develop a cap
and floor regime for Greenlink, it would need to make a series of additional design choices.33
Such choices would affect how the levels of the cap and floor are set, the distance between
them and the conditions triggering payments to or from Irish consumers.
The developer has requested a cap and floor regime in respect of half of Greenlink’s
revenues and that it be “symmetrical (insofar that law and regulation permits)” with Ofgem’s
25-year cap and floor regime that would apply to Greenlink in GB.34

33

If an alternative regime were found to be more appropriate, the CRU would expect that similar design choices would need to
be considered.
34
p9, Greenlink application
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A fully symmetric regime would mean implementing the same design choices as Ofgem and
using consistent parameter values for GB and Ireland. The CRU notes that if the CRU were
minded to implement a cap and floor regime for Greenlink, it would be appropriate to assess
certain options to depart from the methodology used by Ofgem. The CRU would expect to at
least consider options implemented by CREG for the Belgian portion of the Nemo
interconnector. Those points of departure include the:



currency of the cap and floor (EUR vs. GBP);



floor rate of return;



cap rate of return; and



the rate of interest during construction.

The CRU may consider the appropriateness of further adaptations to reflect the Irish context
and the circumstances of the project. Such areas include:



the incorporation of a terminal value into the regime to reflect the ongoing value of
the assets after the end of the regime; and



the treatment of corporation tax.

In addition to the above and as noted in Section 5, the developer notes that there are some
aspects of the GB cap and floor regime that
“will require adjustment and refinement to accommodate “non-TSO” financing
with private sector equity and debt capital.”35
The developer is yet to make a formal request for specific variations, but the CRU
understands that the developer will be seeking them from both the CRU and Ofgem. As set
out in Section 5, the CRU intends to align our approach to assessing variations with
Ofgem’s.
In assessing the regulatory framework for Greenlink, the CRU will need to satisfy itself that
any regime is suitable for the Irish context. This applies to high-level choices such as the
adoption of a cap and floor regime or not, but also subsidiary design options identified by the
CRU or requested by the developer. This will mean considering the impact of different
options for Greenlink on the Irish wholesale energy market, the capacity market, ancillary
services and the gas market. The CRU will also need to be satisfied that the developer has
demonstrated that it has the resources, capacity and capability to successfully deliver the
interconnector.
If the public interest test for Greenlink is met, the CRU expects to conduct a detailed
assessment of these options following a more detailed submission from the Greenlink
developers. Our current expectation, based on a schedule provided by Greenlink is that this

35

p10, Greenlink application
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would likely take place in 2019-20. The CRU would look to develop its final approach in cooperation with Ofgem.

Question 4
Is there any additional information the CRU should consider when determining
whether the Greenlink interconnector is in the public interest or not?
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7. Next Steps
The CRU welcomes comments on the questions raised in this consultation paper on the
Greenlink interconnector application.


Are there any other specific factors that the CRU should consider in assessing the
Greenlink CBA?



Are there any other specific factors that the CRU should consider in assessing the
Greenlink technical overview report?



Are there other specific factors that the CRU should consider in selecting the
appropriate regulatory approach?



Is there any additional information the CRU should consider when determining
whether the Greenlink interconnector is in the public interest or not?

The CRU will consider all the submissions it receives prior to making an initial/minded to
decision on the application “Public Interest Test” which is expected to be in September 2018.
The deadline for submitting responses to the CRU regarding the Greenlink interconnector
application is 17.00 Monday, 13th August 2018. Responses to this consultation should be
sent to electricityinterconnectors@cru.ie.
Unless marked confidential, all responses may be published on the CRU’s website.
Respondents may request that their response is kept confidential. 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 the CRU protects the privacy rights of individuals and can be
found here.
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