Cap and Floor Application

Greenlink Interconnector Limited
Greenlink Interconnector Project
Application for Cap and Floor Regulation
in Ireland

August 2019

The sole responsibility of this publication lies with the author. The European Union is not responsible for any use
that may be made of the information contained within.

1

Cap and Floor Application

Disclaimer
This application for Cap and Floor Regulation in Ireland and the material contained herein (including all attachments and Microsoft
Excel spreadsheets) is confidential and is intended for use only by the CRU and their respective professional advisers and remains
the property of Greenlink Interconnector Limited (Greenlink). This document places no responsibility on Greenlink or any of its
related companies for any inaccuracy or error herein (including in any attachment hereto). It should not be reproduced or disclosed
to any other person without the prior written consent of Greenlink and must be returned on request to Greenlink and any copies
thereof destroyed in each case, unless otherwise agreed with Greenlink.

Terms and Definitions
Abbreviation

Definition

AC

Alternating Current

Baringa

Baringa Partners LLP

BoE

Bank of England

CACM

Capacity Allocation and Congestion Management

CAPEX

Capital Expenditure

CAPM

Capital Asset Pricing Model

CBA

Cost Benefit Analysis

CF

Cap and Floor regulation in UK and or Ireland

CPI

Consumer Price Index

CPP

Construction Phase Plan

CREG

Commission for the Regulation of Electricity and Gas (Belgian regulator)

CRU

Commission for Regulation of Utilities

DC

Direct Current

DCCAE

Department of Communications, Climate Action and Environment

DEVEX

Development Expenditure

DG

Distributed Generation

EC

European Commission

ECB

European Central Bank
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Abbreviation

Definition

EEA

European Economic Area

ENTSO – E

European Network of Transmission System Operators for Electricity

EOI

Expression of Interest

EPC

Engineering, Procurement and Construction

EU

European Union

FCA

Forward Capacity Allocation

FID

Final Investment Decision

FPA

Final Project Assessment

GB

Great Britain

GB Cap and
Floor

Ofgem’s default Cap and Floor regulatory regime in GB

GBP

Great British Pounds

GCA

Global Climate Action

GIL

Greenlink Interconnector Limited or the Project

Greenlink

Greenlink Interconnector Limited

H&S

Health and Safety

HVDC

High Voltage Direct Current

IAE

Income Adjusting Event

IDC

Interest During Construction

IFA2

Interconnexion France Angleterre 2 interconnector

IPA

Initial Project Assessment

JV

Joint Venture

LoLE

Loss of Load Expectation

NCA

National Competent Authority

NDA

Non-Disclosure Agreement

NEMO

Nemo Link Interconnector

NPV

Net Present Value
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Abbreviation

Definition

NRA

National Regularity Authority

NRAs

National Regulatory Authorities

NSL

North Sea Link

ODR

Operational Discount Rate

OFGEM

Office of Gas and Electricity Markets

OFTO

Offshore Transmission Owner

OPEX

Operating Expenditure

PCI

Project of Common Interest

PCR

Post Construction Review

QCIL

Qualifying Changes in Law

RAV

Regulated Asset Value

RIGs

Regulatory Instructions and Guidance

RPI

Retail Price Index

SHW

Safety Health & Welfare

ST

Sustainable Transition

TSO

Transmission System Operator

TYNDP

Ten Year Network Development Plan

UK

United Kingdom of Great Britain and Northern Ireland

VoLL

Value of Lost Load

WACC

Weighted Average Cost of Capital

1999 Act

Irish Regulation Act 1999
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Request for Cap and Floor Regulation under 1999 Act
Greenlink Interconnector Limited is developing a new 500MW interconnector known as Greenlink
which will link the power markets in Great Britain (GB) and Ireland (the Single Electricity Market or
SEM). Greenlink has been designated as a Project of Common Interest (PCI) pursuant to Regulation
347/2013 on guidelines for Trans-European Energy Infrastructure (the 2013 Regulation) and has been
granted access to a Cap and Floor regime by Ofgem in 2015 to provide a regulated revenue stream in
GB to facilitate the development of Greenlink (“GB Cap and Floor”).
In December 2017, Greenlink submitted a request to the Commission for Regulation of Utilities (CRU)
to be regulated under a Cap and Floor regime in Ireland. In October 2018, the CRU published its
determination confirming its assessment that the Project met the public interest test and setting out
the next steps in setting a regulatory framework for the Project, including consultation on a Cap and
Floor regime in 2019.
By submitting this document (the Cap and Floor Application), we hereby request that the Commission
for Regulation of Utilities (CRU) approves the proposed charging methodology for Greenlink pursuant
to Section 35 of the Irish Electricity Regulation Act 1999 (1999 Act) which is based on a 25-year Cap
and Floor mechanism as described in sections 1 - 8 below, together with the licence conditions to
implement such charging methodology.
We understand the legislative regime to underpin the determination requested in this Application is as
follows:
•

Pursuant to Section 2A of the 1999 Act the CRU may determine that it is in the public interest
for an interconnector 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.

•

Pursuant to Section 35(1) of the 1999 Act, EirGrid “shall prepare a statement for the approval of
the CRU setting out the basis upon which charges [for use of the transmission system] are
imposed”. Pursuant to Section 35(2) of the 1999 Act, EirGrid must comply with directions from
the CRU in preparing such a statement (the Statement).

•

The Statement must include costs associated with any interconnector which is deemed to be
part of the transmission system for charging purposes. This will require a direction from the CRU
to EirGrid to include such charges, together with appropriate licence conditions or protocols to
be agreed with EirGrid in relation to the basis on which charges associated with the
interconnector are included in the Statement and approved by the CRU. The CRU has
anticipated the development of interconnector regulation stating that “The CER has not been
required to perform a revenue review on an asset not owned by a network owner or operator,
however, a similar approach may be considered for any submissions received from relevant
project promoters”1.

•

Section 35 of the 1999 Act requires the CRU, solely, to determine the “appropriate proportion”
of the costs directly or indirectly incurred in carrying out any necessary works 2. Greenlink is of
the view that the “appropriate proportion” may be variable to incentivise performance and the
CRU has a reasonably wide discretion in this regard. Section 35 permits incentive based

1

See CER/15/269 PCI Incentive Methodology in accordance with Article 13(6) of Regulation (EU) No. 347/2013
Information Paper, located at https://www.cru.ie/wp-content/uploads/2015/07/CER15269-PCI-Process-CERIncentives-and-Risk-Assessment-Methodology-for-PCIs.pdf
2
https://www.cru.ie/professional/energy/energy-networks/revenues-tariffs/
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charging, as confirmed on the CRU website which states that “The [network] price control
process also sets incentives which are designed to encourage the network companies to
operate, maintain and invest in the network appropriately and as efficiently as possible”. To this
end, the CRU indicated that it will review incentive models from other jurisdictions including the
Cap and Floor model, stating that “the [CRU] will closely review incentive models from other
jurisdictions and other industries, for example, the Cap and Floor model of incentive support
applied to some merchant electricity interconnector projects”3.
Greenlink is obtaining the necessary consents for the development of the project and will, in due
course, prepare (i) a submission of an application pursuant to Section 14 of the 1999 Act for a licence
to maintain an interconnector (the Licence) and (ii) an application pursuant to Section 16 of the 1999
Act for an authorisation to construct an interconnector (the Authorisation and together the Licence
Application”).
The timing of the Licence Application will be subject to further discussions with the CRU to confirm the
appropriate timing for Greenlink’s submission. Receipt of the Licence and Authorisation are required
prior to the Project achieving financial close (Financial Close). Consequently, the CRU may elect to
consider our Licence Application as part of the process of approving the Project under Section 2A of
the 1999 Act.

Parallel Regulatory Process in GB
Greenlink made a submission to Ofgem in February 2019 (shared with the CRU) to request variations
to the default GB Cap and Floor regime that would apply to the Greenlink project, in respect of the GB
proportion of project revenues (“Proposed Cap and Floor Variations”). The Proposed Cap and Floor
Variations are focussed on facilitating the financing of interconnector projects originated by non-TSO
developers.
Greenlink’s Proposed Cap and Floor Variations are being reviewed by Ofgem alongside those of other
interconnector projects subject to the GB Cap and Floor.
Ofgem is planning to carry out a public consultation on the Proposed Cap and Floor Variations after the
summer to determine which it will adopt and incorporate into the Cap and Floor regime for Greenlink.
Ofgem and the CRU have discussed the parameters of Ofgem’s consultation and Greenlink’s application
for Cap and Floor regulation in Ireland to coordinate the NRA’s respective review timetables.
As part of this application Greenlink is requesting that the CRU consider adopting a Cap and Floor
regulation similar to the GB as amended by (i) the Proposed Cap and Floor Variations adopted by the
NRAs and (ii) Irish country specific features e.g. tax, inflation, law. This alignment of regimes would
result in a symmetrical Cap and Floor regulatory regime in Ireland and GB leading to an efficient and
cost-effective financing for the benefit of consumers, and also ensure equality of treatment between the
two markets and their consumers.

3

See CER/15/269 PCI Incentive Methodology in accordance with Article 13(6) of Regulation (EU) No. 347/2013
Information Paper, located at https://www.cru.ie/wp-content/uploads/2015/07/CER15269-PCI-Process-CERIncentives-and-Risk-Assessment-Methodology-for-PCIs.pdf
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Executive Summary
Greenlink Interconnector Limited (‘Greenlink’) has prepared this report with the support of its regulatory
and market advisor Baringa Partners LLP (‘Baringa’). The purpose of this document is to request the
Commission for Regulation of Utilities (‘CRU’) to regulate Greenlink under a Cap and Floor regime in
Ireland. To support this request, this report details regime features that would be appropriate for the
Irish market and which are compatible with project finance, and justifies the particular regulatory
treatment sought through qualitative and quantitative analysis. The regime requested is consistent with
the variations to the default GB Cap and Floor regime that Greenlink has requested from Ofgem.

Overview of the Cap and Floor regime
The Cap and Floor model was introduced by Ofgem in GB in 2014 and is consistent with EU regulation 4
and the Irish Electricity Regulation Act 1999 (the ‘1999 Act’). This regime is intended as an enduring
regulated interconnector regime that is open to independent interconnector developers alongside
Transmission System Operators (‘TSOs’). The Cap and Floor model combines economic performance
incentives of the merchant model with features of the fully regulated model:

Figure 1



Like the fully regulated model, the Cap and Floor model provides for a minimum level of
revenues, while returning excessive profits to consumers.



Interconnector owners are exposed to a degree of merchant risk within the bounds of
the revenue cap and floor, thereby taking a large degree of risk away from consumers
compared to a fully-regulated model.
Payments under the Cap and Floor model

Any revenue shortfall relative to the floor is recovered from consumers through transmission network
charges, and revenues earned above the cap are returned to consumers through lower transmission
charges.

4

Regulation (EC) No 714/2009
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Benefits of applying the Cap and Floor regime to Greenlink
The financing structure chosen by Greenlink differs from that of other interconnectors recently built
across the EU because the project is not promoted by national TSOs. In the absence of a national TSO
as a project sponsor, Greenlink will be looking to non-recourse project finance, which supports nonTSO
developers in accessing funds at competitive rates.
Greenlink’s proposed regulatory arrangements would sufficiently mitigate risk to allow the project to
raise finance at reasonable rates, while incentivising equity owners to minimise cost and optimise asset
performance. Greenlink considers that the proposed Cap and Floor regime strikes an optimal riskreward balance for a project financed interconnector, its lenders, and consumers in Ireland.
Risk allocation: The Cap and Floor regime offers a compromise between the fully regulated model,
where revenue and cost risk is shouldered by consumers (albeit protected to the extent possible by the
Regulator), and the merchant model, where risk is borne entirely by the interconnector promoters.
Under the Cap and Floor regime, consumers underwrite debt costs through the floor, but are protected
from excess interconnector returns through the cap. Between the Cap and Floor revenue levels,
interconnector owners are exposed to the full cost and revenue risk of the asset.
Financeability: The risk-reward balance of the Cap and Floor design provides an attractive option for
a range of non-TSO investors compared to the fully regulated model. This increases the pool of potential
debt and equity investors in interconnection capacity, as well as the pool of potential developers. In
turn, this is likely to result in a corresponding increase in interconnection investment and lower cost of
capacity for Irish consumers through innovation in financing structure and project design. The success
of the GB Cap and Floor in attracting investment is demonstrated by the existence of 9 projects currently
accepted into the regime, representing 10.9 GW of capacity.5
Incentives: During the operational phase, exposure to variation in revenues and costs within the bounds
of the Cap and Floor incentivises interconnector owners to minimise costs and maintain high availability.
Consumers benefit from cost reductions through a lower floor level and from high availability through a
lower probability of floor payments, and through a higher probability of receiving payments above the
cap.

Cap and Floor parameters
Although individual aspects of the Cap and Floor regime would need to be adapted to facilitate the
development of project financed interconnectors, Greenlink strongly supports the broad regulatory
principles underpinning the regime:
The Cap and Floor building blocks and the commercial operation of the asset within the
range of the cap and the floor;
The inclusion of arbitrage revenues, capacity market revenues and ancillary services
revenues in total revenues compared against the cap and the floor;
Cap and Floor allowances reflecting CAPEX, OPEX and transaction and decommissioning
costs;
The allocation of regulated assets, costs and revenues on a 50:50 basis between the two
interconnected markets; and

5

NEMO (1.0 GW), NSL (1.4 GW), FAB Link (1.4 GW), IFA2 (1.0 GW), Viking (1.4 GW), Greenlink (500 MW), Gridlink (1.4 GW),
NorthConnect (1.4 GW), and NeuConnect (1.4 GW).
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The regime starting on commissioning date (or 12 months after target date if the project is
delayed), for a duration of 25 years.

Greenlink’s requests for variations of the default GB Cap and Floor parameters
Greenlink’s Proposed Cap & Floor Variations have been based on the extensive engagement it has
undertaken (jointly with its adviser, [redacted]) with the lending community to identify aspects of Cap
and Floor regulation that would require amendments for the project to be able to raise project finance.
This is therefore also relevant for the regulatory structure adopted by Ireland, and hence the request for
Cap and Floor regulatory parameters set out in this document is based on lender feedback and designed
to enable project financing of Greenlink.
While this report presents and analyses variations individually, we would ask that CRU evaluates
Greenlink’s request as a package, due to the interdependencies between the different variations. For
example, certain proposals are designed to balance risk for Greenlink while others provide additional
safeguards for consumers that are important to implement alongside risk mitigation mechanisms.
Greenlink is proposing that Ireland adopts a Cap and Floor regime incorporating the same variations to
the Proposed Cap and Floor Variations submitted as a request for variation to Ofgem. The overriding
intention is for the proposed regime to be symmetric between Ireland and GB. This will facilitate a single
debt offering by Greenlink and prevent perverse behaviours that may arise if regime parameters are not
aligned in the two jurisdictions. Certain Cap and Floor parameter values may differ between GB and
Ireland to ensure the regime’s relevance in both markets: for example, Greenlink suggests using
different values for the prevailing inflation rate or corporate tax rate in GB and in Ireland. Our analysis
identifies where such differences are proposed.
Table 1 summarises the parameters that are subject to a variation request with Ofgem, and which
Greenlink proposes are incorporated into the design of the Cap and Floor regime in Ireland.
Table 1

Overview of the proposed Cap and Floor parameters

#

Section

Regime
parameter
Reserve
accounts

3d

4.1

5

4.2

5

4.3

6

4.4

7

4.5

Exceptional
Events / Force
Majeure

7

4.6

Income Adjusting
Event (‘IAE’)

Non-controllable
costs – Tax
Non-controllable
costs – Law and
regulation
Exchange rate

Variation proposed by Greenlink
Reserves are included in the Regulatory Asset Value (‘RAV’) on
a non-depreciating basis for the purposes of determining the
Cap and Floor levels.
Changes in the corporate tax rate trigger an update of the tax
allowance.
The Cap and Floor levels are adjusted when changes in law
and regulation affect project costs by an amount above a
materiality threshold of €1m.
The date at which the exchange rate is fixed for the purposes of
determining CAPEX and OPEX allowances closely aligns with
the date at which the financing terms of the project are agreed.
The interconnector remains eligible to floor payments if
availability drops below 80% due to a Force Majeure.
Additionally, the definition of Exceptional Events captures
uninsurable events that can cause significant damage and are
beyond the interconnector’s control.
Costs related to IAEs are passed through even when revenues
are within the range of the Cap and Floor. The materiality
threshold for IAEs is set at €1m, and several events larger than
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#

Section

Regime
parameter

1

5.1

Minimum
availability
incentive

2

5.2

2

5.3

8

6.1

Revenue
assessment
period
Discount rate for
NPV-neutral
payments
Incentives to
operate when
revenues are
above the cap

3a

6.2

Cost of debt –
floor returns6

3b

6.3

3c

6.4

Cost of debt –
floor tax
allowance
Cost of debt –
interest during
construction

Variation proposed by Greenlink
€250,000 may be considered together if they add up to more
than €1m.
If interconnector revenue falls below the floor level in the years
when the 80% availability target is not met, the interconnector
receives a temporary top-up payment to the floor level. This
advance is paid back to consumers from any revenues above
the floor level in subsequent years, with interest based on the
Operating Discount Rate determined by the NRAs (‘ODR’).
Revenues are assessed against the Cap and Floor on a yearly
basis.
The discount rate for NPV-neutral payments is the applicable
cash deposit rate, based on rates published by the European
Central Bank (‘ECB’).
Revenues above the cap are redistributed as follows: (i) repay
any floor payments, (ii) placed in escrow up to one year of floor
revenues, (iii) retained by Greenlink, up to €7.5m, (iv) are
shared equally between Greenlink and consumers, and (v)
placed in escrow if revenues distributed to Greenlink exceed
the accumulated shortfall against the cap.
The floor is determined by applying the actual cost of debt to
the geared portion of RAV. Refinancing gains are shared with
consumers, with a sharing rate of 30%.
Interests feeding into the taxable profit are determined using
the actual cost of debt and the actual gearing of the project.
The IDC rate is determined using the actual cost of debt and
project gearing during construction, and the notional cost of
equity, reflecting a development and construction risk premium.

Note: The numbering in this table corresponds to the numbering of variation requests submitted to Ofgem. We
have omitted variation 4 concerning the regime start date, because it is specific to the GB application window for
Cap and Floor interconnectors and is not relevant in the Irish context. Source: Greenlink, ‘An application for
variations to Ofgem’s default Cap and Floor regime’, 8 February 2019

The requested variations generally seek to allocate risk to parties that are best able to manage the
specific risk, and to align it with the level of risk likely to be acceptable to project finance providers. The
variations do not diminish Greenlink’s incentives to minimise its costs and to maximise interconnector
availability. They also seek to align the costs allowed for in the regulation to the actual project costs.
To the extent that the regulatory treatment requested by Greenlink reduces its risk and facilitates a lower
borrowing cost, this will benefit consumers directly through a lower level of floor revenues. Reductions
in risk and allowances for certain costs can also increase the expected returns on the project. This
benefit to Greenlink can be expected to be shared with consumers through the overall regulatory
settlement when all parameters are considered in the round.

6

Greenlink proposes that the need for this variation is reviewed by CRU and Ofgem shortly before the final
parameters of Greenlink’s cap and floor regulatory regime are determined. If financial market conditions
change such that the difference between the iBoxx index and Greenlink’s likely actual cost of debt converges,
the rationale for the variation may no longer apply and it could be withdrawn.
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Benefits of Greenlink to Ireland and Irish consumers7
By significantly increasing import and export capacity between Ireland and GB, the construction of
Greenlink will contribute towards Ireland’s 15% interconnection target by 2030. Frequent congestion on
existing Irish interconnectors demonstrates that there is scope to add more capacity and improve overall
economic welfare, particularly that of consumers.
Greenlink is expected to deliver the following benefits for Ireland.


Greater security of supply by offsetting supply and demand shocks with energy from the
connected market;



Introduction of an innovative regulatory regime facilitating the injection of new capital to the
transmission sector;



Deferred generation investment and lower generation costs by utilising more efficient
spare capacity in the connected market;



Increased integration through greater trading in electricity;



Increased competition and lower wholesale prices at times of high demand as a result of GB
generators being able to access the Irish market; and



Facilitated development of renewable generation by reducing the risk of negative prices
and increasing the price captured by renewables.

Ireland’s 2019 Climate Action Plan considers additional interconnection a pillar of the delivery of security
of supply and of an accelerated pace of renewables deployment and integration. 8 CRU’s analysis also
finds that Greenlink will increase consumer benefits, even under a Brexit scenario with market frictions. 9
Finally, Greenlink’s development involves a large capital investment, which will benefit the economy of
Ireland and GB and result in job creation in both markets.

Benefits of Greenlink irrespective of Brexit
The EU membership referendum in the UK on 23 June 2016 has not altered the case for the Project,
which remains as strong as ever. Increasing levels of interconnection remains of key national strategic
importance to both the UK and Ireland, and throughout Europe there are many examples of
interconnectors, both existing and planned, between EU Member and non-Member States. Switzerland,
for example, is not part of the EU’s Internal Energy Market and does not participate in EU market
coupling initiatives. However, the volume of electricity exchange between Switzerland and neighbouring
markets is very high.
The UK Government has stated in its Brexit White Paper that it aims to preserve existing efficient trading
practices over interconnectors and to “explore what would be needed to ensure trade over
interconnectors would continue without automatic capacity allocation via the IEM system” 10. The Project

7

Detailed quantitative analysis undertaken by Baringa in 2017 concluded that the additional interconnection capacity
provided by Greenlink would bring significant benefits beyond those already provided by existing interconnectors. We do
not update the quantitative assessment contained in our first study because the findings of our granular market dispatch
modelling and full cost-benefit analysis are likely to remain largely unchanged.
8 DCCAE, ‘Climate Action Plan 2019’
9 CRU, ‘Greenlink Electricity Interconnector Determination’, 18 October 2018
10
White Paper “The Future Relationship between the United Kingdom and the European Union”, July 2018
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/786626/The_Future_
Relationship_between_the_United_Kingdom_and_the_European_Union_120319.pdf
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would emulate the relevant regulatory and policy arrangements as defined by the future UK-EU27
energy relationship.
In 2018, Greenlink and the CRU modelled Brexit sensitivities to assess the impact on the benefits of the
Project, which suggest that the social welfare benefits of the Project would remain broadly unaffected in
a Brexit scenario and would still be driven by key market fundamental factors such as improved
integration of renewable energy sources, improved security of supply, and lower long-term costs of
electricity through improving the efficiency of system dispatch. In fact, the modelling carried out by GIL
Advisors and the CRU suggests that in a Brexit scenario, Greenlink could provide even more benefits
to consumers than under a no Brexit scenario.
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1. Introduction
1.1

About Greenlink

Greenlink is a proposed subsea and underground electricity interconnector cable (with associated
converter stations) linking the existing electricity grids in Ireland and Great Britain (GB), and has a
nominal capacity of 500MW. Greenlink will provide a new grid connection between EirGrid’s Great
Island substation in County Wexford (Ireland) and National Grid’s Pembroke substation in
Pembrokeshire (Wales). The power will be able to flow in either direction, depending on supply and
demand in each country.
Figure 2

Project overview

Greenlink has key strategic importance, as it will provide significant additional interconnection between
Ireland and Great Britain, with onward connections to continental Europe. The construction and
development of Greenlink will deliver increased energy security, regional investment and value for
money to consumers, and will enable the further integration of low carbon renewable energy sources.
Constructing and commissioning an interconnector requires the completion of a thorough programme
of environmental and technical assessment to ensure that the final interconnector design fully considers
the environment in which it is built. The Greenlink interconnector is scheduled to commence
construction in 2020 and is planned for commissioning in 2023. Further updates on the project can be
found at its website (www.Greenlink.ie)
Greenlink Interconnector Limited is owned jointly by Element Power Holdings, part of Hudson
Sustainable Investments, and Partners Group on behalf of its clients. Hudson Sustainable Investments
is an independent investment management firm with a strong track record and expertise in investing in
and developing sustainable energy infrastructure projects in Ireland, the UK and internationally. Partners
Group is a global private markets investment management firm with €73 billion in investment programs
under management in private equity, private real estate, private infrastructure and private debt. For
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further information on Hudson Sustainable Investments and Partners Group, please visit their websites:
www.hudsoncep.com and www.partnersgroup.com
The Project was granted a Cap and Floor regime in principle by Ofgem on 30 September 2015.
Greenlink provided an initial Final Project Assessment (FPA) submission to Ofgem on 29 September
2018 and an interim FPA submission in July 2019.
Greenlink and the NRAs have prepared numerous studies to demonstrate the need for and benefits of
further interconnection between GB and Ireland. The studies to date have included two Cost Benefit
Analysis (CBA) studies with Ofgem to assess the Project’s viability and to achieve Ofgem’s regulatory
approval for the GB side of the interconnector, and CBA studies carried out with the CRU and Greenlink
to determine whether the Project meets the public interest test to pass CRU’s initial regulatory test for
the Irish side of the interconnector.
In particular, the 2018 Ten Year Network Development Plan (TYNDP) recently published by the
European Network of Transmission System Operators for Electricity (ENTSO-E) has modelled the
change in socio-economic welfare with increasing interconnection capacity across various European
boundaries under a range of different scenarios. The boundary capacity diagram for GB-Ireland for year
2030 shows rapidly increasing socio-economic welfare with increasing interconnection capacity until at
least approximately 2,000 MW to 3,000 MW of total boundary capacity is reached, depending on the
scenario modelled. Compared to existing interconnection capacity between GB and Ireland, this would
represent a significant increase in boundary capacity, although the costs and timings of these
investments would also need to be taken into consideration to ensure that they represent value for
money for GB and Irish consumers. The Project would represent the first step towards further reinforcing
the GB-Ireland boundary and would thus provide significant benefits to consumers in GB, Ireland, and
wider Europe.
The financing structure chosen by Greenlink differs from that of other interconnectors recently built
across the EU because the project is not supported by a national TSO on the Irish or British side. In the
absence of a national TSO as a project sponsor, corporate balance sheet financing or full equity
financing are both impossible for a project of this scale. Similar to other infrastructure projects, Greenlink
will use non-recourse project finance, which enables private developers such as Greenlink to access
funds under advantageous conditions, as debt is procured through a competitive process.
Before offering funds to the project, lenders organise extensive due diligence, in which they assess key
features of the project and decide on the applicable lending terms. The definition of an appropriate
regulatory regime ahead of the debt raising process is therefore essential because it will influence the
project’s assessed risk and expected profitability, and hence its ability to raise funds on advantageous
terms.

1.2

The Cap and Floor regime and process

Greenlink considers that a Cap and Floor regime modelled around the GB Cap and Floor is the
appropriate regulatory framework for Irish consumers and the project. It is robust, predictable, and
retains many of the key advantages of both the fully regulated and merchant regimes. Specifically:




Within the bounds of the cap and the floor, the developer is fully exposed to variations in
revenues and costs, retaining strong incentives to minimise costs and maximise revenues.
The cap protects consumers from excessive returns by the interconnector developer.
The floor ensures that returns are sufficient for the interconnector to meet its debt liabilities and
financing costs can be kept low without underwriting equity returns.

In 2015, Ofgem indicated its intention to support Greenlink by granting initial project assessment status
under the Cap and Floor regime. In parallel, Greenlink initiated discussions with CRU on the introduction
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of the Cap and Floor regime in Ireland. Greenlink’s objective is that regulatory arrangements would be
symmetric in GB and Ireland to enable a single debt offering, and to limit gaming opportunities across
jurisdictions. Within the common regulatory framework, certain parameter values (e.g. inflation and
corporation tax rate) may differ between GB and Ireland to ensure the regime’s suitability in both
markets.
Additionally, Greenlink considers that a number of Cap and Floor parameters would need to be adapted
to the specific needs of a project financed interconnector. This was publicly acknowledged by Ofgem
in its letter on enabling interconnector projects to be developed by non-TSO developers through varied
financing structures under the Cap and Floor regime.11
In December 2017, Greenlink submitted
In February 2019, Greenlink submitted its draft proposal for the specific application of the Cap and Floor
regime to Ofgem, requesting variations from the default regime to support project financing where
appropriate. The proposed variations are based on insights gathered through extensive engagement
with the lending community.
Greenlink has met with the NRAs together to set out at a high level the necessary steps each NRA will
need to implement to licence Greenlink to build, own and operate an interconnector in Ireland and GB.
The various steps are summarized below.

Figure 3

1.3

Regulatory Process

Purpose of this document

Greenlink has prepared this document with the support of its regulatory and market advisor (Baringa).
The purpose of this document is to provide CRU with a detailed understanding of the Cap and Floor
regime as proposed to be applied to Greenlink. In line with the recent Ofgem submission, this report
11

https://www.ofgem.gov.uk/sites/default/files/docs/cap_and_floor_regime_variations_open_letter.pdf
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details the regime features that would be appropriate for the Irish market and compatible with project
finance, and provides the appropriate justification.












Section 2 provides an overview of the different regulatory regime options for an
interconnector, including the Cap and Floor regime, and sets out the benefits of this regulatory
option.
Section 3 presents the design of the Cap and Floor regime and a proposal for how the regime
should be applied to Greenlink.
Section 4 sets out the cost-related parameters of the regime where Greenlink is seeking a
specific treatment to support project financing and justifies the particular treatment sought
through qualitative and quantitative analysis.
Section 5 sets out the revenue- and incentive-related parameters of the regime where
Greenlink is seeking a specific treatment to support project financing and justifies the
particular treatment sought through qualitative and quantitative analysis.
Section 6 sets out the financing-related parameters of the regime where Greenlink is seeking
a specific treatment to support project financing and justifies the particular treatment sought
through qualitative and quantitative analysis.
Section 7 sets out the revenue scenarios for Greenlink modelled by Baringa.
Section 8 sets out the benefits of Greenlink and the application of the proposed Cap and Floor
regime to Greenlink for Ireland and Irish consumers.

The key quantitative parameters of the proposed Cap and Floor regime for Greenlink, as well as the
quantification of the impact of regulatory parameter choices set out in sections 4, 5 and 6, are based on
analysis carried out by Baringa, [redacted], and Greenlink. [redacted] has supported Greenlink in
updating Greenlink’s financial model of the proposed Cap and Floor regulatory framework, using
projections of Greenlink’s utilisation and revenues provided by Baringa, cost estimates derived from
Greenlink’s first round invitation to tender (ITN) from bidders in its procurement process.
The results of the first round ITN have been provided to Ofgem in Greenlink’s interim FPA report in July
2019. The interim FPA report is the basis of the costs used in Greenlink’s financial model to calculate
the Cap and Floor parameters in this Application and ensure a commonality of financial parameters
between the NRAs. A copy of the interim FPA report will be provided to CRU separately. At the next
stage of the CRU’s evaluation, Greenlink will provide CRU an update of its project costs following the
appointment of a preferred bidder. Consequently, all financial data provided in this Application is
illustrative and subject to change at the next stage of Greenlink’s procurement process.
[redacted] initial estimates of the Cap and Floor parameters for Ireland are based on UK and Irish
regulatory precedent and publicly available information. The financial modelling subjects key regime
parameters for which Greenlink is seeking a variation in GB to sensitivity analysis to demonstrate the
impact of parameter variations on outcomes for Irish consumers and Greenlink.
Greenlink remains solely responsible for the outputs of the modelling.
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Regulatory options

2.1 Overview and regulatory background
Cross-border interconnectors are a key building block of a well-integrated energy market, facilitating
efficient cross-border trading in the EU internal energy market. This ambition, and rules for electricity
trade in Europe, are set out in EU legislation to ensure consistent cross-border trade in electricity to
maximise the associated benefits to electricity consumers.
The legal and regulatory framework for interconnector investment, which governs who can build new
interconnectors and how they are regulated, is determined at both EU and national levels. EU
legislation defines the way that interconnector capacity should be allocated, how access should be
provided, and how the revenue from the sale of interconnector capacity can be used.12 This ‘regulated
model’ is the default regulatory regime in the EU whereby the regulated interconnector earns a fixed
return for the life of the project.
The European Commission recognises that in some cases, the regulated model may not provide
sufficient incentives for investment. An alternative route provides an option for an interconnector to
apply for exemptions from the relevant legislation.13 This ‘merchant’ model offers interconnector
owners greater flexibility in the use of revenues, but also exposes them to the full upside and downside
of the investment. The regulated investment route has been the traditional approach for European
interconnection expansion, typically where the cross-border investment forms an extension to the
monopoly network of the incumbent TSO.
National Regulatory Authorities (NRAs) have applied variations to these models to reflect domestic
requirements and policy objectives. These variations have taken the form of additional performance
incentives, financial return parameters, and risk-reward allocation between the interconnector
owners, other network users, and ultimately consumers.
A specific example of such variation is the regulated Cap and Floor regime, designed by Ofgem and
CREG between 2009 and 2013 and first adopted for the GB-Belgium interconnector (Nemo).14 In terms
of revenue regulation, the regime represents a hybrid between the fully regulated and merchant
model, allowing the owners to face the full risk of their investment within a wide range of potential
revenue levels, but providing a degree of protection to investors with a revenue floor and protecting
consumers against excessive returns with a revenue cap. It is also designed to comply with EU
requirements for regulated interconnection and hence does not require an exemption from European

12

The European rules for interconnector investment are defined in Regulation 714/2009, Article 16(6) relating
to the use of interconnector revenue and Directive 2009/72 Articles 9, 32 and 37(6) and (10) relating to
ownership unbundling, Third-party access approval of Access Rules and Charging Methodologies.
13
The exemption conditions are set out in Article 17 of Regulation 714/2009. The scope of the exemption
covers the areas identified in footnote 1.
14
Ofgem’s decision on the Nemo project was published by Ofgem and CREG in 2014, available here:
https://www.ofgem.gov.uk/publications-and-updates/decision-cap-and-floor-regime-gb-belgiuminterconnector-project-nemo
Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.
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legislation. The Cap and Floor seeks to reallocate risk from consumers to the interconnector owners.
In return for a greater share of the project risk, it offers a higher potential return on investment.

2.2 Regime design options
The majority of interconnectors in Europe have been delivered via one of the two main investment
routes, which are the regulated model and the merchant model. The variations that have developed
within these models provide a spectrum of options for new interconnector investors in Europe. These
variations have developed to meet both the objectives of policy makers and the varied needs of
investors delivering new interconnector projects.
Table 2 presents the key characteristics of each of these investment models, including:
The fully regulated model
The regulated Cap and Floor model – a variation on the fully regulated model
The merchant model with a cap – a variation on the merchant model
The merchant model
We provide a fuller description of each model in the remainder of this section of the report.

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.
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Table 2

High level regime description

Regulated

Investment
model
Fully
regulated

Regulated
Cap and Floor

Merchant

Merchant

2.2.1

Merchant
with cap

Description
Default European model for interconnector investment
Stable guaranteed returns, with risk transfer to tariff
payers/consumers
Limited upside, typically based on TSO’s Weighted Average Cost of
Capital (WACC)
Can be combined with performance incentives which introduce some
risk to the rate of return
Variation of the regulated model, e.g. Nemo; the GB-Belgium
interconnector
Limited regulatory application outside GB and Belgium, but increasing
interest in France, Germany and Australia
Limited investor revenue downside protection, but opportunity to
make returns that exceed a fully regulated fixed return
Gaining support from infrastructure investment community with
variations being considered for different investor types (i.e. TSO
balance sheet financing vs non-recourse project finance)
No precedents for electricity interconnectors. Model more commonly
applied to gas infrastructure in Europe
Highest revenue potential for investors as returns are uncapped, but
investors face full exposure to downside risk
Developers look to offset downside risk by signing long-term capacity
contracts to generate stable revenues to underpin debt funding (either
with large producer/off-taker, or through open season)
High revenue potential for investors, with a cap higher than under the
Cap and Floor to reflect greater revenue risk without a floor. This
implies an asymmetric risk/return profile.
Has become the default merchant model in Europe, following
precedents set by the European Commission (2 GB interconnectors
have been awarded exemptions with a cap, while no fully merchant
electricity interconnectors have been developed)15
Developers typically look to offset downside risk by signing long-term
capacity contracts to generate stable revenues to underpin debt
funding
Precedents show that NRAs typically add capacity trading restrictions
to mitigate market power

Fully regulated model

The fully regulated model is the traditional investment route for interconnector investments in the
Europe, as well as being the dominant regulatory model for monopoly onshore networks across the
world. It is a mature model, underpinned by repeated interaction between NRAs and TSOs.

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.
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In this model, interconnectors are treated as a natural monopoly and an extension of the electricity
transmission network. The regulator 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 interconnector capacity. The interconnector allocates capacity through conventional
market platforms and auctions, but any variations in auction revenues from the level allowed by the
regulator are returned/paid to/by consumers through network tariffs. This approach guarantees
stable returns with the majority of operating risks transferred to consumers from the interconnector
owner/operator.
Investment costs are included in the TSO’s Regulatory Asset Value (RAV) to be recovered through the
regulated network tariff. The interconnector receives a return based on the regulator’s view on the
efficient cost of capital. To mitigate stranding risk, a decision to award the right to undertake
investment is generally accompanied by a detailed forward-looking scenario-based analysis of social
welfare.
In continental Europe, where interconnectors are typically AC connections between nodes on the AC
synchronous system, the fully regulated model is the main model applied to new interconnection. In
GB, where longer distances require sub-sea HVDC connection, the fully regulated model has not
delivered significant investment to date.16 The returns available for TSOs for onshore network
investment did not appear sufficient to incentivise offshore, sub-sea transmission. GB interconnection
capacity has been well below European targets, which were set at 10% of generation capacity, rising
to 15% following the 2017 report of the European Commissions’ Expert Group on electricity
interconnection.17 This lack of investment under the full-regulated model led to Ofgem, together with
the Belgian NRA, CREG and respective TSOs, to develop the GB Cap and Floor model.18

2.2.2

Regulated Cap and Floor model

The Cap and Floor model is a hybrid of the fully regulated and merchant models, combining economic
performance incentives and risk allocation of the merchant model with protection of investors from
very low returns and protection of consumers from excess returns. Like the fully regulated model, the
Cap and Floor model allows electricity consumers to gain when the interconnector returns are high by
setting a cap on revenues, reducing the opportunity for excessive profits. The model also sets a floor
for revenues, designed to provide a degree of protection to investors by guaranteeing a return
sufficient for the project to repay the initial investment but below the project’s actual required return.
For simplicity, in the remainder of the document, we refer to the floor as the level of revenues that
enables the interconnector to cover its operating expenditure and ‘service its debt’.19 Any revenue
15

These are the BritNed interconnector between GB and Netherlands (2009), and ElecLink between GB and
France (2014).
16
IFA, commissioning in 1986, was the only GB interconnector to mainland Europe until BritNed,
commissioning in 2011. In 2002, only the Moyle interconnector commissioned between Scotland and Northern
Ireland.
17
The Expert Group report, explaining the basis for the 15% target, is available here:
https://ec.europa.eu/energy/sites/ener/files/documents/communication_on_infrastructure_17.pdf
18
The original 2010 consultation on the Cap and Floor regime design is available on Ofgem’s website, here:
https://www.ofgem.gov.uk/sites/default/files/docs/2010/01/interconnector_policy_consultation_0.pdf
19
Ofgem, ‘Cap and Floor regime: unlocking investment in electricity interconnectors’, 2016, available here:
https://www.ofgem.gov.uk/system/files/docs/2016/05/cap_and_floor_brochure.pdf
Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
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shortfall relative to the floor is recovered from consumers through transmission network charges, and
any revenues earned above the cap is returned to consumers resulting in lower transmission charges.
Revenue earned between the Cap and Floor is not subject to any regulation and is treated as under
the merchant model. Critically, the Cap and Floor was designed to comply with the EU Electricity
Regulation 714/2009, thereby offering an alternative to the fully regulated model that does not require
an exemption from regulation.
Ofgem designed the Cap and Floor regime as an enduring regulated interconnector regime that is open
to all prospective new interconnector developers, alongside the TSO.20 The principles and mechanics
of the regime are consistent across all projects, however the absolute Cap and Floor levels can be
project specific for the following reasons:
Timing of the Cap and Floor decision: The parameters of the regime, particularly relating
to the cost of capital, are based on market indices, taken close to the point of financial
close, or project specific financing structures.
Project costs: The Cap and Floor levels are based on the approved project RAV, which will
differ by project depending on design and connection details.
Connecting markets and regulatory arrangements: The Cap and Floor can be paired with
a different regime in the connecting country.21 This can result in adjustments to the Cap
and Floor to ensure consistent incentives for the project as a whole.
Project specific variations: The Cap and Floor can be adapted to reflect the financeability
requirements of different types of developers. Different requirements of a balance sheet
investor compared to a project finance investor can be accommodated through
adjustments, for example, to the cost of capital assumptions or payment frequency. We
discuss such variations further in the later sections of this report.
The Cap and Floor model has attracted significant investor interest in GB interconnection. The Nemo
link between GB and Belgium is currently operational under the Cap and Floor. A further 8 GB of
projects are currently in varying stages of development under this regime.22

20

We note however that Ofgem has faced some criticism that the Cap and Floor is tailored to National Grid and
requires a number of adjustments to accommodate project finance investors. We discuss these possible
variations later on in this report.
21
For example, for the GB-Belgium project Nemo, the NRAs implemented the same regime on both sides of the
interconnector with the only differences being country specific parameters, such as inflation, taxation, currency
and cost of capital assumptions. More recently, other projects are regulated such that Cap and Floor applies to
only half of the RAV – for example, see here for Ofgem’s decision for IFA2:
https://www.ofgem.gov.uk/publications-and-updates/final-project-assessment-ifa2-interconnector-france
22
These 8 projects include: IFA2, Viking, NSL, Greenlink, FABLink, GridLink, NeuConnect and NorthConnect.
Full details are provided on Ofgem’s website, here: https://www.ofgem.gov.uk/electricity/transmissionnetworks/electricity-interconnectors
Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.
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2.2.3

Merchant model

Under the merchant model, the interconnector investment is exempt from a number of regulatory
commitments, but investors accept full revenue risk associated with the project. Subject to agreement
with the NRAs of the connecting countries, an exemption gives a merchant developers two key rights:
To be able to offer access and interconnector capacity in a way that maximises revenue,
and in particular allows for long-term contracts of more than 365 days to underpin debt
financing.
To be able to retain all interconnector auction revenue and not have to return these to
network users or consumers in either jurisdiction.
As the merchant model offers flexibility and the potential for higher returns to investors, NRAs put in
place conditions that must be met before a project is awarded an exemption. These conditions are set
out in EU legislation.23 A merchant project can only progress where these conditions are met, following
assessment by the NRAs of connecting countries and ratification by the European Commission.24
Whilst the fully merchant model, where project revenues are uncapped, is theoretically permitted
under relevant EU regulation, recent NRA and European Commission decisions indicate that this model
is unlikely to be applied going forward. The merchant model with a revenue or profit cap, implemented
in the cases of BritNed and ElecLink, is a more realistic outcome for new merchant projects in Europe.
We describe this model in the following section.

2.2.4

Merchant with Cap model

In recent years, this model has become the main version of the merchant model applied in Europe.25
Exemption decisions must show that expected project returns are proportional, which has been
interpreted as being sufficient to compensate the higher risk faced by a merchant project, but not
excessively so. Revenue caps are a way of ensuring that excess revenues are returned to consumers.
Under the merchant model with a cap, the lack of a regulated revenue floor exposes the owner to the
full downside risk of the project. Similarly, to the fully merchant model, developers would typically
look to offset downside risk by signing long-term capacity contracts. The revenue cap under this model
should take into account this downside risk and therefore, all other things being equal, the revenue
cap for a merchant project would be expected to exceed the cap included in a Cap and Floor regime.
Recent experience shows that NRAs are mindful of the potential impact of merchant projects on the
policy goals of the EU single market. In addition to revenue or profit caps, NRAs have also applied
trading restrictions and other requirements on merchant developers.
23

Explained in Article 17 of Article 714/2009, available here: https://eur-lex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:32009R0714&from=EN
24
A merchant exemption application must show, inter-alia, that the project is welfare enhancing, is good for
competition, does not distort the connecting markets and critically, that the project faces a risk profile such
that it could not go ahead if the exemption was not granted (i.e. the project developer should show that the
project risk is such that the project could not progress under a regulated model).
25
We note that the application of the exempt route in Europe is still limited to a small number of projects. A
full list of the Commission’s decision on exemptions can be found here:
https://ec.europa.eu/energy/sites/ener/files/documents/exemption_decisions2018.pdf
Greenlink Cap and Floor submission to CRU
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2.3 Comparison of the different regime options
The four investment models expose the interconnector developer to different levels or risk and
different return expectations. We show the trade-offs between risk and reward for the interconnector
developers across each model in Figure 3. This shows a high level summary of the trade-off between
the four interconnector models, alongside a selection of other infrastructure assets.
Figure 3

High level assessment of risk-reward for interconnector regimes26 27

Under the regulated model, with regulatory underwriting, consumers are exposed to the risk that
interconnector revenues are below the regulated level and result in payments from consumers to the
interconnector. This risk is not present in the merchant models as underwriting is not provided.
Under a merchant model, consumers are exposed to the risk that the interconnector makes excessive
returns on an asset that would otherwise be returned to consumers under a regulated model.
Table 3 provides a high-level comparison of the main advantages and disadvantages for both
consumers and developers associated with each model.
26

*The OFTO (Offshore Transmission Owner) regime is a competitive investment regime for the connection of
offshore wind farms in GB. Ofgem run competitive tenders for developers to own and operate the
transmission links between the wind farm and the onshore substation. Successful parties earn a guaranteed
revenue stream, fixed for 20 years, and linked to transmission availability (and not generation output)
** Ofgem introduced competitive onshore transmission for some assets where these are large and separable
from the main transmission network
27

Under the Cap and Floor regime, Ofgem uses the equity beta of an independent generator such as Drax to
determine interconnector returns at the cap. Given that the floor provides a degree of protection to investors,
the equity beta of a peaking generator would be too high and would not appropriately reflect the risk faced by a
Cap and Floor interconnector.
Greenlink Cap and Floor submission to CRU
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Table 3

Interconnector investment regime comparison

Criteria
Consumer
protection

Member State
acceptance

Fully
Regulated
 No risk of the
interconnector earning
monopoly profits
 Consumers face the
greatest exposure to
downside revenue risks
 Incentives on the developer
to minimise operating and
other costs can be limited

Regulated Cap and Floor

 Well-established regime
with regulatory approval
and commitment, resulting
in investor confidence
 Historically successful at
delivering infrastructure,
particularly where crossborder assets are an

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
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 Lower consumer risk
exposure than Fully
Regulated model as
guaranteed floor is below
that of the Fully Regulated
model
 Incentive on the developer
to minimise capital and
operating costs achieved by
exposing it to market risk
above the floor
 Risk of interconnector
earning monopolistic profits
mitigated by the revenue
cap
 Stronger incentive on
developers to only pursue
projects where the business
case stands up with limited
regulatory support
 Well established in GB, with
successful application in
Belgium
 Untested regime in other
jurisdictions
 Greater regulatory burden
than Merchant approach
due to regular settlement

Merchant with Cap
 Consumers are not required
to underwrite the project,
removing stranding risk
 Consumers protected from
risk of monopoly profits by
revenue cap
 Incentive on the developer
to minimise capital and
operating costs achieved by
exposing it to market risk
 Stronger incentive on
developers to only pursue
projects where the business
case stands up without
regulatory support

 Accepted investment model
in Europe, but subject to
high regulatory barriers
 Seen as exception to
regulated model therefore
limited application

Fully
Merchant
 Consumers are not required
to underwrite the project,
removing stranding risk
 Developer can earn
significant profit without redistributing gains with
consumers
 Incentive on the developer
to minimise capital and
operating costs achieved by
exposing it to market risk

 Established investment
model in Europe
 Seen as exception to
regulated model therefore
limited application, and
more likely to be replaced
by capped alternative

Underwriting

Investor
risk/return

Financeability

extension of main
transmission system
 Greater regulatory burden
than merchant approach,
including periodic reviews of
allowed revenues
 Full underwriting based on
agreed cost of capital
provides good investor
protection

 Revenues guaranteed by
law
 Lowest risk for developer as
developer does not bear
volume and asset stranding
risk for the duration of the
regime
 Lowest expected return for
developer of all four models
(assuming same market
conditions)
 Cost of capital assumptions
typically designed for
incumbents with large
balance sheets at rates that
are not available to nonincumbents with lower
borrowing power
(preventing new entry)

Greenlink Cap and Floor submission to CRU
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 Floor provides minimal
protection to investors but
at level lower than Fully
Regulated model

 No regulatory underwriting
with cash-flow secured
through commercial
contracts
 Lack of certainty creates
financing challenges

 No regulatory underwriting
with cash-flow secured
through commercial
contracts, but lack of
certainty creates financing
challenges

 Higher expected returns
than the Fully Regulated
model, assuming same
market conditions
 Downside protection lower
than fully Regulated Model
as floor lower than fixed
return

 Higher return opportunity
than the regulated models
 Volume and asset stranding
is fully borne by the
developer

 Higher return opportunity
than in all other models (no
upper limit on revenues)
 Volume and asset stranding
is fully borne by the
developer

 Experience in GB shows that
cost of capital assumptions
need to be adapted to
attract project finance
investors

 Exemption from certain
aspects of EU regulation
provides a degree of
safeguarding for the
business case
 No lower limit on losses
 Capped returns

 Exemption from certain
aspects of EU legislation
provides a degree of
safeguarding for the
business case
 Uncapped returns
 No lower limit on losses

2.4 The Cap and Floor meets the key principles of an
interconnector investment regime
While there are benefits and drawbacks to each of the models set out above, we believe that the Cap
and Floor model offers a suitable balance between providing incentives for interconnector developers
and owners to minimise cost and optimise performance, providing protection for consumers from
excess cost and excess returns, and providing protection for debt-holders to ensure project
financeability. This conclusion led Ofgem to implement the Cap and Floor as the only regulated
investment route for GB interconnector investment.28
In the following sections, we show that application of the Cap and Floor model to Greenlink also
represents the best balance for Ireland and Irish consumers. We demonstrate how the Cap and Floor
meets the following key principles of a regulated interconnector investment regime, taking into
account:
Compliance with relevant European legislations
Appropriate risk allocation and incentives between the developer and consumers
Financeability and an efficient financing solution

2.4.1

The Cap and Floor as a compliant regulated model

The Cap and Floor model is a regulated investment regime that complies with the requirements set
out in EU Electricity Regulation.29 30 The regime provides investors with a financeable investment by
providing a balance between risk and reward for investors. Consumers are protected through the Cap
and Floor assessment process, which is designed to ensure that each project improves social welfare,
and the mechanism designed to share excessive returns with consumers.
Specifically, the Cap and Floor regime meets the following requirements of a regulated framework:
Use of congestion revenues:
- The Cap and Floor model allows the developer to make a return that is sufficient to
maintain interconnector availability, including maintenance and operating costs, and
service its debt.
- The payment mechanism between the interconnector and consumers at the Cap and
Floor also ensure that the final element of Article 16(6) is met, that is: “If the revenues
cannot be efficiently used for the purposes set out in points (a) and/or (b) of the first
subparagraph, they may be used, subject to approval by the regulatory authorities of
the Member States concerned, up to a maximum amount to be decided by those
regulatory authorities, as income to be taken into account by the regulatory authorities
28

The merchant route remains an option for investors alongside the regulated route.
Specially Regulation 714/2009.
30
Summarised below and in Ofgem’s 2010 policy consultation on the options for a new regulatory regime for
interconnection in GB:
https://www.ofgem.gov.uk/sites/default/files/docs/2010/01/interconnector_policy_consultation_0.pdf
29
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when approving the methodology for calculating network tariffs and/or fixing network
tariff.”31,32
In addition, the Cap and Floor model complies with the market-based congestion management rules
set out in European regulations. In particular:
Capacity allocation: Capacity on an interconnector under the Cap and Floor model should
be allocated in compliance with the Capacity Allocation and Congestion Management
(CACM) and Forward Capacity Allocation (FCA) Regulations.33
Third Party Access: Interconnectors under the Cap and Floor must submit access rules and
a charging methodology to the NRA for review, in compliance with Articles 32 and 37(6)
and (10) of Directive 2009/72.
Network code compliance: In addition to the market network codes (CACM and FCA) any
interconnector under the Cap and Floor regime must comply with the technical network
codes.34
Since the principles of a regulated model are met by the Cap and Floor, it can be employed as an
alternative to the traditional fully regulated model in Ireland.

2.4.2 Risk allocation and incentives
The allocation of risk between the interconnector and consumers varies significantly between different
regulatory models. Under a fully regulated model, the majority of revenue risk transfers to consumers,
as the interconnector revenues are guaranteed regardless of interconnector capacity revenue, subject
to the interconnector meeting minimum operating requirements.35 Alternatively, under a fully
merchant model, 100% of the risk sits with the interconnector, as consumers provide no underwriting
for the project and exposing the interconnector to full downside risk.
The Cap and Floor offers a compromise between these models. It underwrites debt costs through the
revenue floor, but at a level that is some way below the fully regulated model. This reduces the
downside risk to Irish consumers compared to the fully regulated model. Reduction of risk to debt
holders allows interconnector investment to be financed at lower cost. This is balanced with a revenue
cap that allows a greater return than under the regulated model, but still offers protection from excess
returns to the project owner, increasing welfare gains for Ireland.

31

Article 16(6) of Regulation 714/2009, available here: https://eur-lex.europa.eu/legalcontent/EN/TXT/PDF/?uri=CELEX:32009R0714&from=EN
32
In GB, the transfer of revenue between the interconnector and consumers takes place through the TSO.
Ofgem implemented changes to both the interconnector licence and TSO licence, for National Grid, to
implement this change. Details of the most recent of these licence changes, made for the NSL project, are
available here: https://www.ofgem.gov.uk/publications-and-updates/decision-changes-electricityinterconnector-licence-held-national-grid-north-sea-link-limited
33
Along with any other market-based network codes.
34
For example, the HVDC Network Code. See here for further detail on all the relevant Network Codes:
https://ec.europa.eu/energy/en/topics/markets-and-consumers/wholesale-market/electricity-network-codes
35
Such as availability incentives.
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Between the Cap and Floor revenue levels, interconnectors are exposed to the full cost and revenue
risk of the asset, which maintains strong incentives around operational availability and cost reduction
for the project. Additional refinements to the design of the cap and the floor can create further
incentives to minimise cost and maximise availability when revenues are either low or high.
This risk-reward balance provides a more attractive option for a range of investors compared to the
fully regulated model. This would ultimately benefit Irish consumers by attracting investors that would
otherwise not invest in interconnection in Ireland, increasing competition for infrastructure provision
and reducing costs for Irish consumers.

2.4.3 Financing
Under any regulatory model, assuming that a new interconnector is welfare-enhancing, the regulatory
regime should allow for efficient financing of the project.
The Cap and Floor is a developer-led model, which provides an investment route for parties other than
the incumbent TSO. A key objective of the Cap and Floor design is to stimulate new investment capital
outside of the finite capital of the European TSOs, which to date has failed to deliver significant
interconnector investment to the level demanded by EU targets on interconnection levels.36
A key benefit of the Cap and Floor model is its flexibility. Variations to the ‘default’ regime to
accommodate project finance investors can be implemented without affecting compliance with EU
regulations.37 This is facilitated by the mechanistic nature of the regime, whereby developers can
propose alternative design parameters accompanied by appropriate justification. The success of the
Cap and Floor in attracting investment is demonstrated by the 8 projects currently accepted into the
GB regime, representing over 10 GW of capacity. Of this, over 6 GW will be financed by new sources
of financing. This would ultimately benefit Irish consumers through increasing competition for
infrastructure provision and lower cost for Irish consumers.

36

Ofgem successfully demonstrated how new investment could be incentivised through the OFTO regime
which has now become a large, well-established asset class of non-traditional TSO investors.
37
The Cap and Floor is Ofgem’s ‘default’ regime for regulated interconnection in GB, applied to any new
regulated interconnector. The default nature of the regime refers to the regime design published by Ofgem,
without taking into account any project specific variations.
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3

Cap and Floor regime design and
Greenlink proposal

3.1

Introduction

This section presents an overview of the Cap and Floor regime, focussing on the building blocks
approach to its construction and the decision-making process around the regime parameters. The
descriptions of each default parameter are based on Ofgem’s published guidance on Cap and Floor
regime design.38
As discussed in later chapters of this report, the Cap and Floor regime allows for adjustments to the
regime design following request from project developers. For each design parameter, we confirm the
Greenlink regime design proposal for the Cap and Floor in Ireland. Sections 4 to 6 then provides further
detail on the proposed parameters that are subject to a variation request, together with a rationale
and a detailed economic assessment of each proposed parameter.
At the end of this section, Table 8 summarises key design elements of the Cap and Floor proposal for
Greenlink, identifying where a variation to the default design is being sought.

3.2

Cap and Floor building blocks

The Cap and Floor regime design is currently the default regulatory support scheme for new
interconnector investment in GB. The regime is designed to offer a stable investment framework with
a mechanistic design, whereby the relevant inputs are regularly updated to reflect market conditions
at the time a decision is made to go ahead with a new interconnection project.
The Cap and Floor regime is based on a regulatory return model, using both the RAV and regulated
cost of debt and equity. The separate revenue allowances at the Cap and Floor levels are designed to
cover project operating costs and depreciation, along with a return based on the cost of debt (at the
floor) and return on equity (at the cap). Cap and floor returns serve different purposes: allowed returns
at the floor ensure the ability of the developer to service debt while allowed returns at the cap protect
consumers from excess returns. Cap and floor returns are also based on a distinct methodology,
whereby a change in floor return does not necessarily lead to a change in cap returns.
Outside of this revenue range, the interconnector is provided with a top-up where revenue falls below
the floor and is required to make a payment to consumers where revenue exceeds the cap, as
illustrated at a high level in Figure 4. The payment mechanism between the interconnector and
consumers operates through the TSO charging regime.39
38

These have been applied most recently for IFA2, here:
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
39
In GB, payments between Greenlink and consumers will take place through TNUoS charges, administered by
the GB ESO, National Grid. The payment mechanisms is set out in both the Interconnector licence and National
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Revenues

Figure 4

High level overview of the Cap and Floor regime
Payment from interconnector to
consumers

Cap revenues

Income retained by
interconnector
Floor revenues

Payment from consumers to
interconnector
Time

The same underlying building blocks are used to set both the Cap and Floor levels, with the only
difference being the return on the RAV at the cap and the floor (a higher RAV would increase both the
cap and the floor). The regulatory decision-making process and detailed cost assessment ensure that
only efficient costs enter the RAV and form the basis of allowed returns.
Figure 5 provides a high-level representation of the building block approach to returns at the Cap and
Floor under Ofgem’s original regime design. We provide further detail on these elements, along with
the wider regime design elements, in Section 3.4.

Grid’s TSO licence. We assume that a very similar change could be implemented in Ireland to manage the
payments between Greenlink and Irish consumers, through TUoS charges.
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Figure 5

Ofgem’s building block approach for the Cap and Floor40

40

From Ofgem’s consultation on the Cap and Floor regime design for project Nemo: https://www.ofgem.gov.uk/sites/default/files/docs/2013/03/capand-floor-regime-for-regulated-electricity-interconnector-investment--for-application-to-project-nemo_0.pdf
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3.3

Cap and Floor process and decision making

The Cap and Floor decision-making process follows a typical regulatory framework, with the NRA
requesting increasingly detailed cost information, and providing increasing scrutiny, as the project
progresses. As the regime offers developers underwriting at the floor by consumers, the NRA
undertakes detailed cost assessment to ensure that the project represents good value for money for
consumers.
The main element of this cost assessment takes place as part of the Final Project Assessment (FPA).
Ofgem complete the FPA when there is sufficient cost information to be able to complete a detailed
assessment of the final project capital costs. Subject to assessment, Ofgem include these costs in the
RAV to set the Cap and Floor levels. Ofgem does not assess OPEX until closer to operations, and
complete a final cost assessment post-construction.
We provide Ofgem’s overview of the Cap and Floor decision-making process in Figure 6.

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

33

Figure 6

Ofgem’s Cap and Floor decision-making process

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

The design of the Cap and Floor model balances the need to assess a project’s consumer and societal
benefit and the costs that may be reflected in network tariffs through payments up to the floor, with
the need to provide investment certainty for developers of large and costly transmission project.
The Initial Project Assessment (IPA), Final Project Assessment (FPA) and Post-Construction Review
(PCR) stages described further below, are designed to take into account changes in project costs during
project development.41

3.3.1 Cost assessment
The Cap and Floor is a regulated interconnector regime as consumers would face some of the cost of
the project should revenues fall below the floor, but would be compensated should revenues be above
the cap. Even if consumer exposure is lower under the Cap and Floor regime than a fully regulated
model,42 the Cap and Floor regime provides for a detailed ex-ante, and quasi-ex-post, cost assessment.
The three phases to the default cost assessment, as summarised in Figure 6, are as follows:
IPA (Initial Project Assessment): The IPA is the first formal decision for the NRA in the Cap
and Floor assessment. Project developers must provide a detailed assessment of project
benefits along with a number of other documents to demonstrate project maturity and
viability.43 At this stage, project costs are unlikely to be firm therefore high-level estimates
are sufficient for the regulator to establish the initial Cap and Floor levels and to feed into
the CBA. The IPA stage does, however, set the benchmark for the project cost such that
the developer must clearly explain and justify any cost deviations from the IPA submission.
Where deviations are significant, and could results in a change to the project social welfare
benefits, the regulator has the right to re-run the IPA for that project.
FPA (Final Project Assessment): At this stage, the regulator requires a full and detailed
project costs and risks register. This cost assessment aligns closely with cost assessments
used for onshore network price controls. The expectation is that, taking into account
tender returns, project developers should have detailed cost information at this stage of
assessment to provide a clear position on project cost forecasts. The NRA assesses whole
project lifecycle costs as part of the FPA stage, which will set the Cap and Floor levels for
the 25 years of the regime. The outcome of the FPA provides ‘preliminary’ Cap and Floor
levels which will be included in the determination applied to the relevant project.

41

The Cap and Floor regime is a cost-based regime whereby any change in costs will feed directly into the cap
and floor levels and the potential level of consumer support.
42
As the payment to the interconnector at the floor will be below a typical return under a fully-regulated
model
43
This includes a project overview, CBA modelling study, description of additional benefits (non-monetised),
risk and dependencies log, indicative cost estimates, justification of connection route in both countries, cable
technology choice, project plan, financing plan, supply chain plans and indication of the FPA submission timing.
Full details of the IPA submission requirements is available on Ofgem’s website, here:
https://www.ofgem.gov.uk/ofgempublications/97802/decisiontoopenasecondcapandfloorapplicationwindowforelectricityinterconnectorsin2016pdf
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PCR (Post-Construction Review): There are some cost categories, specifically the risk
allowance, which cannot be confirmed at the FPA stage. The NRA provides a risk allowance
as part of the FPA but undertakes a final assessment at the PCR stage, typically taking place
shortly before operation. The NRA will also conclude the OPEX allowance at the PCR stage.
The PCR will be informed by the project annual reporting, explained below, to ensure a
clear audit trail for changes to the CAPEX and OPEX between assessment milestones. To
provide some certainty for the developers, the majority of costs are locked-down ahead of
the PCR stage (subject to sufficient cost certainty), with the aim of the PCR to highlight areas
to revisit as part of the FPA.
In addition to the three main cost assessment stages, the Cap and Floor model includes the following
feature relevant to its application for Greenlink:
OPEX re-opener: Finally, the Cap and Floor regime includes an additional assessment
milestone for OPEX. Operating costs can be reviewed and re-set once during the regime
and no earlier than 10 years into the regime. The developer or the regulator may trigger
the review, which may lead to adjustments of the Cap and Floor levels in either direction.44
Regulatory reporting: Between the IPA, FPA and PCR assessment, interconnector
developers provide regular update reports to the NRA to explain progress against the
procurement and construction timeline. These updates also include detailed cost updates
to the NRA to provide an audit trail for the NRA to understand any cost variations between
the FPA and PCR cost assessment stages. Developers will also report on an annual basis
during the operational phase. This regulatory reporting (set out in Regulatory Instructions
and Guidance (RIGs)) includes all relevant information for the NRAs to assess performance
under the regime.45

3.3.2 Greenlink’s staged cost assessment process
Greenlink’s cost assessment process, agreed with Ofgem, differs to the default mechanism presented
above. Ofgem recognised that it would be beneficial to wait to complete the FPA following further
progress on the Cap and Floor regime discussions between Greenlink and the CRU. As a result,
Ofgem agreed that a staged FPA for Greenlink would allow the project to meet programme
milestones and give the NRAs clear sight of the timing of cost inputs for assessment. This would
allow Greenlink to maximise competitive tension through the procurement process, which in turn
would minimise project costs in the best interest of consumers. For the NRAs, this staged approach
would improve cost transparency, providing certainty on the cost information available at each stage
and ultimately improving efficiency of the NRAs review.
The Greenlink staged approach involves the following three stages:

44

Certain operating costs are treated as non-controllable, these include property rates and taxes, licences fees,
network rates. For these costs, a baseline allowance is included in the cap and floor levels. Any changes in the
economic and efficient costs for these items relative to the baseline allowance will be passed through as a
revenue adjustment at the end of each five-year assessment period.
45
More information on the licence conditions that implement the RIGs is available in Ofgem’s guidance note on
the licence changes for the North Sea Link, 2018: https://www.ofgem.gov.uk/ofgem-publications/128280
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1.

Initial FPA submission (provided to Ofgem on 30 September 2018)

2.

Updated cost information from the supply chain tenders following stage 1 of the EPC
procurement process (4 to 12 July 2019)

3.

Updated cost information following stage 2 of the EPC procurement process and
appointment of preferred bidder (Q4 2019)

3.4 Cap and Floor regime for Greenlink in Ireland
The following section provides a description of the key design elements that are proposed for the Cap
and Floor model for Greenlink in Ireland. This section provides reference to relevant sections of
Ofgem’s decisions for the most recent Cap and Floor projects in GB, where applicable.46
After each section, we summarise Greenlink’s Cap and Floor request, showing where Greenlink’s
proposed design is based on a variation to the default Ofgem regime design (with further assessment
of each variation provided in Section 4, 5 and 6). For some design parameters, the regime design is
unchanged compared to the default regime, but the specific parameter will be updated for application
in Ireland (marked as ‘Irish specific’).
Greenlink is requesting, as far as is practically possible a symmetrical Cap and Floor regime in Ireland
and GB. This would require the adoption in Ireland of the major elements of the Cap and Floor regime
as well as an agreement between the NRAs to adopt the same variations to the existing Cap and Floor
regime.
Table 4 summarises the key elements of the Greenlink proposal described in detail in this section.

46

These decisions are referenced throughout the section where relevant.
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Table 4

Greenlink proposal summary

Design category

Greenlink design feature

Cap and Floor mechanism
Regime length and start date
Assessment periods
Calculating the Cap and Floor
Setting the cap
Setting the floor
Interest During Construction
Incentives and revenues
Relevant revenues
Minimum availability incentive
Incentive to operate when revenues are above the cap
Allocation of costs and revenues
Costs
Non-controllable costs
Decommissioning
Force Majeure
Income Adjusting Events

3.4.1 Regime length and start date
The default Cap and Floor regime length is 25 years. This mirrors the maximum length of the
exemption period for recent merchant projects.47 The rationale for a 25-year regime length is that
interconnector assets are high-value, complex projects and are financed on a standalone basis. These
assets therefore require regulatory certainty over a longer-period than onshore network assets to
amortise capital costs and repay lenders’ long-term debt.
The regime start date is set at the earlier of the actual full commissioning date and 12 months after
the target completion date. This provides a strong incentive for the developer to meet the planned
commissioning date within a limited window. The cap level comes into effect automatically on the
regime start date, whereas the floor level comes into effect on the full commissioning date. The NRA
may specify a floor start date ahead of the full commissioning date if it believes that the developer is
delaying commissioning for reasons that are not justified. Delays due to force majeure during the
construction period would trigger a delay to the regime start date.
The arrangements for the end of the Cap and Floor regime are not yet defined for projects that have
progressed under the GB regime. However, project developers must include a cost estimate for
decommissioning as part of the FPA cost submissions, with full assessment included as part of the PCR.

47

Following the precedent set for the BritNed interconnector decision, available here:
https://www.ofgem.gov.uk/ofgem-publications/41228/britned-amended-exemption-order-pdf
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Design feature

Greenlink proposal

Regime length

25-year regime length in Ireland (aligned with the Ofgem
regime48 )
Regime starts from either full commissioning or 12 months after
the target commissioning date if commissioning is delayed.

Regime start
date

Variation to
Ofgem
model
No
No

3.4.2 Assessment periods
The Cap and Floor regime is designed to be relatively light-touch once operational. This maintains
some of the attractive elements of the merchant regime by reducing administrative effort for the
regulator and interconnector and reducing transaction costs associated with payments between the
interconnector and the TSO during operation.
This means that by default, interconnector revenues are assessed against the Cap and Floor on a
cumulative 5-yearly basis. This allows for smoothing of revenues within the 5-year period, thus
reducing the frequency of transfers under the regime. For example, revenue below the floor in year 1
could be offset by revenue above the floor in year 2, removing the need for a top-up from consumers.
During the assessment, revenues are compared to the Cap and Floor levels on a net present value
(NPV) neutral basis. Each assessment period is considered in isolation, with no carry overs between 5yearly assessments.49
Ofgem recognises that in some instances, developers may need to request early transfers.50 This may
be necessary to meet financing requirements should cash flow not be sufficient where revenue is
significantly below the floor level. Equally, Ofgem suggests that early re-payment may be beneficial
for an interconnector to avoid a material end-of-period settlement. Interconnectors may therefore
request a within-period adjustment during any 5-year assessment period. Such requests can be made
between years 1 and 4 of any 5-year assessment period, but must reflect whole years only.51

48

The regime symmetry allows Greenlink to ensure that same debt instrument can be used across the whole
project
49

This may be necessary to meet financing requirements should cash flow not be sufficient where revenue is
significantly below the floor level. Equally, Ofgem suggests that early re-payment may be beneficial for an
interconnector to avoid a material end-of-period settlement. Interconnectors may therefore request a withinperiod adjustment during any 5-year assessment period. Such requests can be made between years 1 and 4 of
any 5-year assessment period, but must reflect whole years only. Further information is available in the Cap
and Floor decision for the IFA2 FPA:
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
51

Whilst the Cap and Floor includes the option make early cap payments, or ask for early floor payments, in
GB, Ofgem retain discretion on whether a payment is merited. This policy does not therefore address the cashflow risk of 5-year assessment for project finance lenders.
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Any within-period adjustments is subject to a true-up on a NPV neutral basis at the end of the relevant
assessment period. The discount rate applied for the NPV-neutrality calculations is calculated based
on the arithmetic average of the floor return and the cap return. This is defined as this operational
discount rate.
In GB, Ofgem has acknowledged that the default regime design may not incentivise a full range of
interconnector investors. Specifically, the cash-flows under the 5-year assessment period, may not be
financeable for project finance investors. Ofgem acknowledged this specific variation in its 2015
guidance note.52 Greenlink therefore propose a variation to this default regime to address the needs
of project finance lenders.53 This includes a move to an annual assessment (variation 2, Section 5.2)
and the introduction of incentives above the Cap (variation 8, Section 6.1).
Design feature

Greenlink proposal

Assessment
periods

Individual, one year, assessment periods are considered in
isolation: any excess or shortfall against the Cap and Floor
results in a payment and can only be carried over under
certain conditions (see variation 8).

Variation to
Ofgem
model
Yes – Section
5.2 and 6.1

3.4.3 Calculating the Cap and Floor levels
The Cap and Floor levels are built from building blocks of capital costs, operations and maintenance
costs, decommissioning costs, tax, and allowed return. Figure 7 shows how the capital costs and
interest during constructions convert to the Cap and Floor levels using this high-level building block
approach.

52

Enabling a range of financing solutions under the cap and floor regime, December 2015: Enabling a range of
financing solutions under the cap and floor regime. Available on Ofgem’s website here:
https://www.ofgem.gov.uk/sites/default/files/docs/cap_and_floor_regime_variations_open_letter.pdf
53
Part of the rationale for 5-year assessment periods is that it reduces the frequency and size of transfers from
the interconnector developer to the TSO. This reduces volatility and magnitude of the impact on network
tariffs. In Ireland, the smaller system (9.5GW of installed capacity compared to 100GW in GB) means that the
impact of transfers between Greenlink and EirGird is likely to create greater volatility in Irish network charges,
whether under a 1-year or 5-year assessment period.
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Figure 7

Overview of Cap and Floor components (illustrative only)

Source: Ofgem, adapted by Baringa

For the purpose of setting the Cap and Floor RAV, capital costs contain the following items:
Development expenditure (DEVEX)
Construction costs (CAPEX)
Spares
Replacement expenditure
Decommissioning costs
Interest during construction (IDC)54
Financial transactions costs.
Combined, these items form the RAV, which reflects the total cost of building the interconnector.
Capital costs are depreciated on a straight-line basis over the regime horizon (i.e. 25 years). This is
then annuitised to make the Cap and Floor levels constant in real terms over the regime.
In the context of a project finance interconnector, Greenlink proposes that the RAV also contains
reserve accounts (including debt service reserve accounts), because they are part of the asset’s
financing costs under the proposed financing structure.

54

The interest paid on loans financing project construction before the start of operations.

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

41

Design
Greenlink proposal
feature
RAV
Including reserves, on a non-depreciating basis
3.4.3.1

Variation to
Ofgem model
Yes – Section 4.1

Setting the Cap level

The Cap is determined using a Capital Asset Pricing Model (CAPM) and is intended to reflect the level
of risk faced by the interconnector developer. The risk faced by an interconnector project at the cap
is evaluated as equivalent to that faced by a merchant generator.55
The Cap and Floor regime is designed to reflect market conditions at the point of Financial Close when
setting the Cap and Floor. For example, in GB, the cap levels differ for each Cap and Floor decision to
reflect Ofgem’s, and the markets’, current view on the relevant CAPM parameters. The only exception
is the equity beta used in CAPM which was adjusted for the Cap and Floor regime to reflect Ofgem
view of the risk faced by an interconnector developer, but is now fixed for the asset class. Table 5
presents Ofgem’s most recent Cap and Floor decision for IFA2 (July 2018).56
Table 5

CAPM parametrisation for Cap level utilised by Ofgem for IFA2

CAPM
parameter
Risk Free Rate

Value

Methodology

1.60%

Based on a long-term risk-free rate from recent UK regulatory
settlements
A generation stock, Drax, the only UK independently listed
generation stock, is used as the most suitable comparator for the
cost of equity.57
Ofgem calculates this as the UK total market returns (arithmetic
mean of market returns since 1990), minus a UK RPI adjustment
of 0.40% and the risk-free rate.
CAPM calculation using the above parameters

Equity beta

1.25

Market risk
premium

5.20%

Cap returns

8.10% (real)

To maintain the same approach to setting the cap for Greenlink’s Cap and Floor regime in Ireland, the
CAPM parameters should be updated to reflect Irish input parameters, and the decision making of the
CRU.

55

In the GB case, Ofgem initially considered that an interconnector faced the same level of risk as a peaking
generator, however concluded that the fact that the floor provides a level of underwriting, the risk profile of an
interconnector is close to that of a baseload generator.
56
Ofgem’s decision for IFA2 is available here;
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
57
In early policy consultations, Ofgem used the rolling 2-year daily Drax returns to calculate the equity beta. In
GB, the methodology and equity beta for interconnection, is now fixed for the regime/asset class. See Ofgem’s
decision for Nemo’s Cap and Floor where the equity beta is fixed as part of the Cap and Floor regime:
https://www.ofgem.gov.uk/sites/default/files/docs/2014/12/final_cap_and_floor_regime_design_for_nemo_
master_-_for_publication_1.pdf
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Following the Ofgem approach of taking the prevailing WACC parameters for onshore transmission
and updating these for specific inputs such as equity beta, this has been replicated for the Irish context.
That is, the numbers presented below are based on the most recent regulatory determination for ESB
Networks and updated in line with the approach adopted by Ofgem.
Table 6

CAPM parametrisation for Cap level proposed by Greenlink

Design feature

Value

CRU Regulatory Precedent

Risk Free Rate

1.90%

Equity beta

1.38

Market risk
premium

4.75%

Cap returns

8.46%

Based on CRU determination for ESB
(2016-2020)
Asset beta based on the SEM
Committee decision for BNE, relevered for 50% gearing, per Ofgem
approach
CRU calculated this in its
determination for ESB (2016-2020) as
the long-term arithmetic average of
Ireland and Europe market returns
with an adjustment for recent market
distortions minus the risk-free rate
CAPM calculation using the above
parameters

Variation to
Ofgem
model
Irish specific
No

Irish specific

Irish specific

Source: Greenlink. Provisional parameters, will be updated.

3.4.3.2

Floor level

The return at the floor is also derived using standard methodologies used in network regulatory
determinations. The general principle guiding the floor return is the view that it should allow an
efficient developer to service its debt obligations.
There are no independently listed interconnectors from which an NRA can develop a benchmark for
the efficient cost of debt. In GB, Ofgem determined that the closest metric for comparison would be
the tracking index approach which is used in GB onshore price controls. In Table 7, we present the
methodology and parameters for the most recent Floor decision for the GB half of IFA2.
Table 7

Parameters used for Floor level, IFA2 project, July 201858

Parameter

Value

Methodology

Cost of debt

-0.21% (real)

Rolling, 10-year average of GBP non-financial iBoxx index of bonds
with 10+ years to maturity, credit rating A/BBB

58

Ofgem’s decision for IFA 2 is available here:
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
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3.42%59

Inflation

Deflation of the iBoxx index by the 10-year breakeven RPI inflation
data published by the Bank of England

In its 2015 guidance note, Ofgem acknowledged that the cost of debt used to set the floor was a key
focus area for project finance developers, such as Greenlink.60 Ofgem acknowledges that project
finance developers may prefer to use their actual cost of debt at the floor in order to “provide greater
transparency and certainty”.61 Greenlink agree with Ofgem and therefore proposes a variation to the
default regime design in GB and Ireland to accommodate Greenlink’s specific cost of debt and gearing
at the floor.

Design feature
Euribor swap
rate

0.58

Swap credit
spread

0.20-0.45%

Margin

Inflation

1.5-2%,
stepped up
every 5 years
2.71%

Cost of debt

2.78%

Variation
to
Greenlink proposal
Ofgem
model
Greenlink assumes Euribor as the underlying market Yes –
interest rate. Euribor swap rate sourced from
Section
Thompson Reuters on June 25 2019.
6.2
Yes –
Section
Based on initial lender engagement. These values
6.2
may be updated to reflect the final views of lenders
on project risks. GIL has retained a value at the low
Yes –
end of the range presented.
Section
6.2
50:50 weighting of Irish HICP inflation (2%) and GB
Irish
inflation (3.41% based on UK breakeven inflation, per specific
Ofgem’s Cap and Floor model
Greenlink’s actual cost of financing will be used to
Yes –
set the floor, with any re-financing gains (from the
Section
changing cost of debt between construction and
6.2
operation) will be shared with Irish consumers using
a 30% sharing factor

Source: Greenlink, and GIL (2019), ‘An application for variations to Ofgem’s default Cap and Floor regime’, 8
February. Provisional parameters, will be updated.

3.4.3.3

Additional elements that feed into the Cap and Floor levels

In addition to the main Cap and Floor input parameters, the following additional elements feed into
the Cap and Floor setting:
Financing transaction costs: A one-off allowance for debt and/or equity financing
transaction costs may be added, set as a percentage of the opening RAV in the FID stage.
59

Ofgem’s Cap and Floor Model for IFA 2 is available here:
https://www.ofgem.gov.uk/publications-and-updates/final-project-assessment-ifa2-interconnector-france
60
See Ofgem’s 2015 guidance:
https://www.ofgem.gov.uk/sites/default/files/docs/cap_and_floor_regime_variations_open_letter.pdf
61
See footnote 42
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The allowance is designed to cover the transaction costs associated with raising debt and
equity based on notional gearing of 50% during construction, with a transaction allowance
equal to 5.0% of equity and 2.5% of debt.62
Grants and subsidies: Any grants that the project receives would be netted off the project
investment costs that are used to set the Cap and Floor levels, thereby reducing the RAV.
Taxation: Allowances for tax at both the cap and the floor would be determined using the
tax regime in the relevant Member State or country to remunerate the project for tax
liabilities. In the Cap and Floor regime, a tax allowance is calculated by applying the
corporate tax rate to taxable profit. This tax allowance then forms a building block of the
Cap and Floor.63 For Greenlink, the project-level tax liability will be updated to reflect
corporation tax Ireland, with an additional variation to incorporate the actual cost of debt
and gearing into the tax calculation at the floor.
Re-financing: Re-financing gains / losses are retained by the developer in the default
regime and re-financing does not re-open the Cap and Floor decision.
Design feature

Greenlink proposal

Financing
transaction costs
Grants and
subsidies

Calculated using 50% notional gearing during construction;
5% equity allowance 2.5% debt allowance
Relevant grants and subsidies will netted off the project
investment costs used to set the RAV. For Greenlink this
includes CEF funding received.
Irish corporation tax to be applied to Cap and Floor
calculation. Additional variation at the floor so that interest
feeding into the taxable profit reflects actual cost of debt and
gearing (this variation is aligned with the principle of using the
actual cost of debt at the floor).
Any re-financing gains will be shared between Greenlink and
Irish consumers, applying a 30% sharing factor. Re-financing
losses will be covered by Greenlink.

Taxation

Re-financing
costs/gains

Variation to
Ofgem
model
No
No

Yes – Section
6.3

Yes – Section
6.2

3.4.4 Interest During Construction
The Cap and Floor regime ensures that interconnector investors are compensated for interest during
construction (‘IDC’), by capitalising IDC in the RAV. In turn, this is reflected in the cap and floor levels,
to acknowledge that interconnector developers are liable for interest payments during the
construction phase, but will not start to earn revenue until the asset is operational.

62

Ofgem’s decision for IFA 2 is available here:
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
63
See Section 6.3 for a more detailed explanation of the tax allowance in the Cap and Floor regime.
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Under the default regime, IDC is calculated using CAPM, applying the NRA’s view on the input
components, comparator companies and notional gearing. In GB, Ofgem also provides an additional
allowance for interconnector developers that reflects the additional risk associated with development
and construction of an interconnector.64
The development risk premium is designed to account for the uncertainty in developing
interconnectors in Europe, where developers may assess many options for feasibility, but
only a fraction of these will progress to operation (and earn revenue). The uplift also
accounts for the relatively new status of Ofgem’s Cap and Floor regime, representing
additional risk for project developers.
The construction risk premium is designed to account for the risk that the developer faces
through the cost assessment process, as Ofgem has the scope to disallow costs at the final
FPA and PCR assessments.
Greenlink proposes a variation to the IDC methodology to better reflect actual liabilities during
construction. This moves from a notional approach to one which uses Greenlink’s actual cost of debt
and gearing during the construction period. This variation (3.c, explained in Section 6.4) is consistent
with the proposed variation on determination of the floor revenue level (which would also take into
account Greenlink’s actual financing costs and structure).
Design feature

Greenlink proposal

Interest During
Construction

The Greenlink proposed IDC rate is the project WACC during
construction, using the actual cost (based on Irish parameters)
of debt and actual gearing (but notional cost of equity). The
development and construction premia would be retained in
the regime design in Ireland (i.e. providing a premium to IDC
to account for the additional risk Greenlink faces while
developing a new interconnector in Ireland).

Variation to
Ofgem
model
Yes – Section
6.4

3.4.5 Relevant revenues for Cap and Floor assessment
The Cap and Floor settlement process compares the fixed Cap and Floor levels against ‘relevant
revenue’ earned in the relevant period. ‘Relevant revenue’ is defined in the regime to include the
following revenue sources:
Congestion revenue from capacity allocation in any timeframe, driven by power price
differentials between GB and Ireland
Capacity Market revenue

64

The full details of each parameter of Ofgem’s IDC calculation for IFA2 is available on the Ofgem website here:
https://www.ofgem.gov.uk/system/files/docs/2018/07/final_project_assessment_of_the_ifa2_interconnector
_to_france.pdf
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Revenue from provision of ancillary services65
Revenues generated in connecting countries are considered at a project level and split between GB
and Ireland based on the allocation of costs (which for Greenlink will be 50/50 between GB and Ireland
as explained in Section 3.4.7). Any receipts that substitute revenues, i.e. income from business
interruption insurance and constraint payments, would be included in the ‘Relevant revenues’.
Market-related costs including firmness costs, error accounting costs, firmness costs and trip contract
cost66 are netted off revenues before comparison against the Cap and Floor levels, to the extent that
the net figure is not less than zero. Under the regime, these costs are considered as unavoidable costs
of trading, yet they are uncertain, and therefore should be accounted for in revenue.67
Design feature

Greenlink proposal

Relevant
revenues

Arbitrage revenue, Capacity Market revenue and Ancillary
Services revenue (DS3 in Ireland)

Variation to
Ofgem
model
No

3.4.6 Availability incentives at the Cap and Floor
The Cap and Floor regime takes into account interconnector technical availably at both the cap and
the floor.
The availability incentive at the cap was originally designed to ensure interconnectors maintain
technical availability of the cable for periods when the revenues are outside the Cap and Floor range.
This incentive provides a top-up or reduction to allowed revenue at the cap of up to 2% of the total
cap revenue. The incentive is calibrated 1:1 with the availability performance against the target
availably level, set ex-ante following a technical assessment to set target availability.
In its most recent Cap and Floor decision for the IFA2 project, Ofgem asked technical consultants to
determine an availability target based on an independent technical assessment. For reference, the
availably target for IFA2’s HVDC technical cable design is 96.59%.68 This takes into account
unavailability due to scheduled maintenance/planned outages and unplanned outages.

65

Ofgem define ancillary services as “Contracted services (such as frequency response and black start) available
to the System Operator in order to maintain balance and to ensure the security and quality of electricity supply
across the system” – Cap and Floor IPA consultation, June 2017, https://www.ofgem.gov.uk/ofgempublications/117521
66
As defined by Ofgem in interconnector special conditions, available here:
https://www.ofgem.gov.uk/ofgem-publications/128283
67
As confirmed by Ofgem in its guidance note on changes to the NSL interconnector licence, available here:
https://www.ofgem.gov.uk/ofgem-publications/128280. We note that the specific costs included in the
‘market related costs’ category should be updated to reflect current costs association with market coupling,
and in particular costs associated with cross-border trade should GB participation in the Internal energy Market
change a result of Brexit.
68
The IFA2 technical report by Ofgem’s technical consultants, GHD, is available here:
https://www.ofgem.gov.uk/ofgem-publications/135869
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The Cap and Floor also includes an availability incentive at the floor. This is a one-way minimum
availability incentive such that when link availability falls below 80% in any year, floor payments are
not paid for that year. The NRA may reinstate eligibility for floor payments if the outage that caused
availability to fall below the threshold was caused by Force Majeure. In years where the developer
has not achieved the minimum 80% availability, only revenues above the floor level would be carried
over into the assessment of revenues against the floor level.
The availability incentives at both the Cap and the Floor provide challenges for project finance
investors, and therefore Greenlink propose variations to both of these mechanisms. At the cap, the
default incentive fails to provide a strong incentive to maximise availability where revenue in any
period exceeds the cap. This incentive can be strengthened through the incentive proposed by
Greenlink at the cap, which applies a 1-year settlement period (variation 1, Section 5.2) coupled with
a strong incentive to maximise availability where revenue exceeds the Cap (variation 8, Section 6.1).
At the floor, the minimum availability incentive introduces additional and unnecessary risk under nonrecourse project finance arrangements. From a project finance perspective, based on an extensive
market-sounding exercise, the loss of floor payments for a full year poses a significant risk to
financeability of the project. This is because under a non-recourse project finance arrangement,
lenders have no recourse to equity when revenues are insufficient to pay debt-holders in any given
period, and hence they rely on the firmness of future cash flows when assessing project risk and sizing
of debt. Greenlink therefore proposes a variation to maintain annual floor payments on a temporary
basis, even where availability falls below 80%, with this advance payment paid back to consumers in
future periods on an NPV-neutral basis.
Design feature

Greenlink proposal

Minimum
availability
incentive

Floor payments will be conditional on 80% availability each
year, with temporary top-up payments provided, as needed,
each year to ensure debt service obligations can be met. This
advance top-up will be paid back to consumers in future
periods from any revenues above the floor, ensuring NPVneutrality.
Introduce an incentive that would maintain Greenlink’s
incentive to maximise availability each period, even when
revenue exceeds the cap. This would be achieved through
sharing revenues above the cap between Greenlink and Irish
consumers (subject to conditions)

Incentive to
operate when
revenues are
above the cap

Variation to
Ofgem
model
Yes – Section
5.1

Yes – Section
6.1

3.4.7 Allocation of costs and revenues
The Cap and Floor regime uses the project RAV as the basis for the calculation of the Cap and Floor
levels. The regime allows the RAV (and operating costs) to be split between jurisdictions for the
purposes of settlement against the Cap and Floor. This may be used, for example, to account for
geographical location of the interconnector assets across different jurisdictions.
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The default position is to split the RAV, operating costs and project revenues on a 50/50 basis between
connecting jurisdictions. For Greenlink, this means that 50% of the RAV and operating costs will be
used to set the Cap and Floor in Ireland, which will be assessed against 50% of total project revenue
during operation.
Design feature

Greenlink proposal

Allocation of
costs and
revenues

Allocation of RAV, operating costs and revenues on a 50/50
basis between GB and Ireland

Variation to
Ofgem
model
No

3.4.8 Non-controllable costs
The Cap and Floor defines operating costs as controllable or non-controllable. A controllable OPEX
allowance is set ex-ante, and incorporated into the Cap and Floor levels.69 Non-controllable costs are
treated as pass-through items, with a baseline set ex-ante and any adjustments passed through to
consumers regardless of whether the revenue is above the Cap, below the Floor or between the Cap
and Floor. In the default Cap and Floor regime, non-controllable costs are limited to (i) property rates
and taxes, (ii) licences fees, (iii) network rates and (iv) The Crown Estate lease fees.70 Greenlink
proposes that the regime in Ireland covers the equivalent cost items (for example, Foreshore costs).
In addition, Greenlink proposes to define three other cost categories as non-controllable in the Cap
and Floor regime. These additional non-controllable costs would include changes in: (i) taxation (Irish
corporate tax rate); (ii) law; and (iii) regulation. With this variation, changes to these cost categories
would result in re-evaluation of the Cap and Floor levels for the remainder of the regime length.
Design feature

Greenlink proposal

Non-controllable
costs

Change in taxation, law and regulation to be included as noncontrollable costs

3.4.9

Variation to
Ofgem
model
Yes –
Sections 4.2
and 4.3

Decommissioning

Under the Cap and Floor regime, project assets are depreciated over the 25-year regime life. Whilst
the actual asset life for Greenlink will be longer than 25 years, the regime provides an allowance in the
RAV for decommissioning costs to be incurred at a future date.

69

And subject to re-assessment after 10 years.
See Ofgem’s decision for IFA 2, available here:
https://www.ofgem.gov.uk/system/files/docs/2016/05/cap_and_floor_regime_summary_for_the_second_win
dow.pdf
70

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

49

Decommissioning costs are not assessed until the PCR cost assessment stage and estimates are
provided at FPA. The approved decommissioning costs form a building block of the Cap and Floor
(alongside other costs, tax and allowed return).
Design feature

Greenlink proposal

Decommissioning Decommissioning costs to be included in the Greenlink cost
estimate and form a building block of the Cap and Floor in
Ireland

Variation to
Ofgem
model
No

3.4.10 Force Majeure and Income Adjusting Events
The Cap and Floor includes provision for interconnectors to make a claim to the NRA to recover the
cost of Income Adjusting Events including Force Majeure. Where a claim is agreed, the costs of the
event are netted off the ‘relevant revenue’ (as defined in Section 3.4.4) for the purposes of assessment
against the Cap and Floor. The regime includes a materiality threshold for Force Majeure events,
greater than 5% of the floor level in any year.
Greenlink agrees with this treatment of the costs of Force Majeure events under the Cap and Floor,
but seeks a variation to jointly define the definitions of Force Majeure with CRU and Ofgem. This
variation would also remove outages caused by Force Majeure events, from assessment against the
80% minimum availability incentive.
In addition, the 5% threshold under the default regime is not suitable for a project finance investor71,
and as such Greenlink propose a further variation to define the threshold as €1m either from a single
event, or from the combined cost of a number of IAEs.
Design feature

Greenlink proposal

Force Majeure

Force Majeure definition to be jointly agreed between CRU,
Ofgem and Greenlink with outages resulting from Force
Majeure not counted towards minimum availability
requirements.
Set at €1m either from a single event or from the combined
cost of multiple events

Income Adjusting
Events

Variation to
Ofgem
model
Yes – Section
4.5

Yes – Section
4.6

3.5 Summary of Greenlink’s Cap and Floor proposal
Table 8 summarises the core design elements of Greenlink’s Cap and Floor proposal. The final column
identifies areas where the core design is subject to a variation compared to the Ofgem default position.
Each variation is explained is full in remaining sections of this submission.

71

New special conditions for the electricity interconnector licence held by National Grid North Sea Link Limited
https://www.ofgem.gov.uk/ofgem-publications/128283 Special Condition 7: Non-Controllable Costs
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Table 8

Cap and Floor key design elements
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Design feature

Description

Cap and Floor mechanism
Regime length and Regime length – 25-year regime length in Ireland.
start date
Regime start date – Regime starts from either full commissioning or 12
months after the target commissioning date if commissioning is delayed.
Assessment
Individual, one year, assessment periods are considered in isolation: any
periods
excess or shortfall against the Cap and Floor results in a payment and cannot
be carried over into the following assessment period.
Calculating the Cap and Floor
Setting the cap
Risk Free Rate (1.90%) – Based on CRU determination for ESB (2016-2020)
Equity beta (1.38) – Asset beta based on the SEM Committee decision for
BNE, re-levered for 50% gearing, per Ofgem approach
Market risk premium (4.75%) – Based on CRU determination for ESB (20162020)
CAPM calculation using the above parameters
Setting the floor
Greenlink’s actual cost of debt and gearing will be used to set the floor, with
any re-financing gains (from the changing cost of debt between construction
and operation) will be shared with Irish consumers using a 30% sharing
factor.
Euribor swap rate (0.58) – Greenlink assumes Euribor as the underlying
market interest rate. Euribor swap rate sourced from Thompson Reuters on
June 25 2019
Swap credit spread (0.20-0.45%) – Based on initial lender engagement. These
values may be updated to reflect the final views of lenders on project risks.
Greenlink has retained a value at the low end of the range presented
Margin (1.5-2.0%, stepped up every 5 years) – Based on initial lender
engagement. These values may be updated to reflect the final views of
lenders on project risks. Greenlink has retained a value at the low end of the
range presented
Inflation (2.71%) – 50:50 weighting of Irish HICP inflation (2%) and GB
inflation (3.41% based on UK breakeven inflation, per Ofgem’s Cap and Floor
model
Financing
Calculated using 50% notional gearing during construction; 5% equity
transaction costs
allowance 2.5% debt allowance
Grants and
Relevant grants and subsidies will netter off the project investment costs
subsidies
used to set the RAV. For Greenlink this include CEF funding received.
Interest During
The Greenlink IDC rate is the project WACC during construction, using the
Construction
actual cost of debt and gearing. The development and construction premia
would be retained in the regime design in Ireland.
Re-financing
Any re-financing gains will be shared between Greenlink and Irish consumers,
costs/gains
applying a 30% sharing factor. Re-financing losses will be covered by
Greenlink.
Taxation
Irish corporation tax to be applied to Cap and Floor calculation. Additional
variation at the floor so that interest feeding into the taxable profit reflects
actual cost of debt and gearing (this variation is aligned with the principle of
using the actual cost of debt at the floor).

Variation to
Ofgem
model
No
No
Yes – Section
5.2

Irish specific
Irish specific
Irish specific
Irish specific
Yes – Section
6.2

Yes – Section
6.2
Yes – Section
6.2
Yes – Section
6.2

Irish specific

No
No
Yes – Section
6.4
Yes – Section
6.2
Yes – Section
6.3
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Incentives and revenues
Relevant revenues
Arbitrage revenue, Capacity Market revenue and Ancillary Services revenue
(DS3 in Ireland)
Minimum
Floor payments will be conditional on 80% availability, with temporary topavailability
up payments provided each year to ensure debt service obligations can be
incentive
met. This advance top-up will be paid back to consumers in future periods
from any revenues above the floor, ensuring NPV-neutrality.
Incentive to
Introduce an incentive that would maintain Greenlink’s incentive to maximise
operate when
availability each period, even when revenue exceeds the cap. This would be
revenues are
achieved through sharing revenues above the cap between Greenlink and
above the cap
Irish consumers (subject to conditions)
Allocation of costs
Allocation of RAV, operating costs and revenues on a 50/50 basis between
and revenues
GB and Ireland
Costs
Non-controllable
Change in taxation, law and regulation to be included as non-controllable
costs
costs
Decommissioning
Force Majeure

Income Adjusting
Events

Decommissioning costs will be included in the Greenlink cost estimate and
form a building block of the Cap and Floor in Ireland
Force Majeure definition to be jointly agreed between CRU, Ofgem and
Greenlink with outages resulting from Force Majeure not counted towards
minimum availability requirements
Set at €1m either from a single event or from the combined cost of multiple
events

No
Yes – Section
5.1

Yes – Section
6.1

No

Yes –
Sections 4.2
and 4.3
No
Yes – Section
4.5
Yes – Section
4.6

Source: Greenlink. Provisional parameters, will be updated.
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4 Cost parameters
4.1

Reserve accounts

4.1.1

Description

In a project finance structure, lenders require the project owner to set up a number of reserve accounts
to ensure that funds are available to cover significant cash flow fluctuations triggered by external
events. Reserve accounts typically do not bear significant interest, and none in the current
macroeconomic environment.
Different reserve accounts are set up to cover a range of contingencies. For example, project owners
generally set up reserves to be able to service project debt, meet working capital requirements, and
maintain the asset during periods of lower cash flows. Lenders may also require the owner to set up
additional reserves in relation to risks associated with the Cap and Floor regime that are not mitigated
by the regulator.
The cost of reserve requirements is equivalent to the cost of locking up capital and is a part of the
overall cost of financing an asset. Because reserves form an integral part of project finance, Greenlink
is seeking that reserves are included in the RAV on a non-depreciating basis for the purposes of
determining the Cap and Floor levels.

4.1.2

Rationale

Project finance lenders require unforeseen number of risks to be mitigated through additional reserve
requirements. These requirements are key to ensuring the financeability of the project, and the cost
of maintaining reserves is borne over the lifetime of the project. Although the need for reserve
requirements may be significantly reduced through appropriate regulatory mechanisms to mitigate
potential project risks, not all risk cannot be entirely eliminated and a threshold level of reserves would
need to be maintained throughout the lifetime of the project. The regulatory framework can facilitate
the creation of reserve accounts, by allowing for appropriate compensation of reserve costs borne by
the interconnector owner, thus ensuring financeability of Greenlink.
Holding funds in reserve accounts is equivalent to locking up capital over the entire period in which
the relevant risks apply without being able to earn a return on that capital. The cost can be reflected
in the Cap and Floor levels by adding reserve amounts into the RAV on a non-depreciating basis. Unlike
other RAV components, reserves should not be subject to depreciation: they would retain 100% of
their value until the end of the project, to reflect the permanent cost associated with maintaining the
reserve amount required by lenders.
Reserve allowances could also be compensated through a separate OPEX allowance in the Cap and
Floor, reflecting the cost of holding reserves. The OPEX allowance would be based on the cost of
holding cash in different reserve facilities. This would amount to treating the cost of reserves as an
operating expense. For the reasons set out above, we consider that reserve costs are in effect closer
to CAPEX and therefore are best reflected through inclusion in the RAV.
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4.1.3

Qualitative assessment

Diversification of financing sources
As discussed in Section 4.1.2, reflecting the cost of reserve requirements associated with project
finance in the regulatory regime ensures that project finance interconnectors are appropriately
compensated for their financing costs. Project finance opens up infrastructure financing to new groups
of investors and developers who are not TSOs, and attracts investment at the true costs of capital to
reflect the specific risks of the project . 72
Risk allocation
The design of the regulatory regime can provide additional certainty to lenders and reduce their
reserve requirements, for example, through provisions for the pass-through of non-controllable costs.
In defining specific aspects of the regulatory regime, the regulator therefore has a degree of control
over the total sum that may need to be reserved, and can therefore optimise the relevant aspects of
the regulation.
Even if project finance reserve requirements are reflected in the RAV, Greenlink would remain largely
exposed to reserve costs. The pass-through would only have a financial impact on consumers when
revenues fall outside of the range between the cap and the floor.
Consumer benefits
Increased competition between financing sources and the reduction in risk for investors results in
lower returns being required at the cap and at the floor. The lower cap and floor levels benefit
consumers by reducing the probability that consumers will be liable for floor payments and increasing
the probability that consumers will receive cap payments.

4.1.4 Quantitative assessment
Our quantitative assessment is presented at Table 9. This assessment (in common with other
quantitative assessments in this document) is based on currently available information, and the figures
are therefore provisional estimates that will be refined and updated in due course.
The estimated annual Cap and Floor revenue levels for Greenlink are €65.32m and €33.55m
respectively when reserves are included in the RAV. The alternative remuneration of reserves through
an OPEX allowance is associated with a reduction in the cap and an increase in the floor. This is because
the rate used to remunerate reserves through the allowance is higher than actual cost of debt at the
floor and lower than the notional cost of equity at the cap which are applicable when reserves are
included in the RAV. With an OPEX allowance, payments to consumers increase, due to the reduction
in the cap threshold.

72

This argument has been stated in a letter published by Ofgem https://www.ofgem.gov.uk/sites/default/files/docs/cap_and_floor_regime_variations_open_letter.pdf
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When reserves are not included in the RAV and not remunerated through an OPEX allowance, the cap
level reduces and payments to consumers increase from €24.01m to €30.55m in NPV terms, based on
central revenue projections.
Table 9

Effect on Cap and Floor and on total payments

Methodology aspect

Cap (€m)

Floor (€m)

Payments (€m)

Reserves are included in the RAV

65.32

33.55

24.01

An OPEX allowance is included in the Cap and
Floor for reserves
Reserves are not included in the RAV and not
remunerated through an OPEX allowance

63.53

33.55

30.55

63.98

34.02

28.76

Source: Greenlink. Provisional estimates, will be updated.

4.1.5 Status
Greenlink is seeking a variation to the treatment of reserve requirements in Ofgem’s Cap and Floor
regime, which does not include reserves in the RAV as a default. Specifically, Greenlink is seeking that
reserves are included in the RAV on a non-depreciating basis for the purposes of determining the Cap
and Floor levels. A variation request for the GB application of Cap and Floor regulation of Greenlink
has been submitted to Ofgem and is being considered. The nature of the variation is not proposed to
differ between the GB and Irish applications of regulation of Greenlink.

4.2

Additional non-controllable costs – tax

4.2.1

Description

A number of operating costs such as network and property rates are not controllable by the owner.
The Cap and Floor regime contains a baseline allowance for non-controllable costs, based on an initial
assessment of their efficient level over the regulatory period. Changes in non-controllable costs
against the baseline allowance are passed through by updating the level of the cap and floor and
determining the corresponding revenue adjustment at the end of the assessment period. The
rationale is that it is inefficient for equity and debt providers to bear non-controllable costs because (i)
such costs are influenced by external events outside of the interconnector’s control, and (ii) investors
would require a premium to compensate for the risk of an increase in non-controllable costs over the
regulated period.
This contrasts with the treatment of controllable operating costs, which are subject to an allowance
based on efficient costs and are not automatically adjusted if actual costs differ from the allowance.
Greenlink proposes that the allowance for such operating costs may be adjusted once during the Cap
and Floor regime period, no earlier than 10 years after the commencement of operations. By default,
costs that do not qualify as Force Majeure or non-controllable would be covered under the operating
costs allowance. The allowance for controllable costs is not automatically re-evaluated to match actual
costs to incentivise the owner to reduce them and achieve efficient operation.
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The tax allowance is one of the elements feeding into the determination of the Cap and Floor levels.
It is determined at the FID stage (rate) and applicable to the RAV at the FPA stage. Because changes
in the corporate tax rate are not controllable by the interconnector owner and present a risk to project
revenues and to debt and equity investors, Greenlink proposes that changes in the corporate tax rate
should result in an update of the corresponding tax allowance feeding into the Cap and Floor levels.
This would imply treating tax as a non-controllable cost.

4.2.2

Rationale

Historically, both Ireland and the UK have seen significant changes in the corporation tax rate. In
Ireland, although the corporation tax rate has been stable since 2003, the Irish corporate tax rate was
subject to material revisions between 1995 and 2003. In this period, rates went from 40% in 1995, to
24% in 2000 (a 60% reduction in 5 years) and 12.5% in 2003 (a 48% reduction in 3 years).73 UK
corporation tax rates have also changed in recent years, going from 20% in 2016 to 17% in 2020.74
Going forward, a number of factors may cause corporation tax rates to change in Ireland and the UK.
Examples include a potential drive for tax harmonisation in the EU and the impact of Brexit. Overall,
it is likely that there will be changes in the corporation tax during the course of Greenlink’s regulatory
determination.
Changes in corporation tax rates are a matter of government policy and are not controllable by
interconnector owners. Significant changes in tax such as those described above can drive a significant
wedge between the tax allowance and the total amount of tax paid by the owner if the allowance is
not re-evaluated. With a constant tax allowance, a reduction in corporation tax would result in a loss
of consumer benefits, while an increase in corporation tax rate would result in a reduction in
interconnector revenues. This implies a higher level of risk on project revenues, which is outside of
the interconnector owner’s control, and may affect both equity and debt.
Providing for the allowance to vary with actual tax rates will remove some of the uncontrollable risk
from Greenlink and thus also remove the need for debt and equity investors to charge a premium on
their normal rate of return for undertaking interconnector investment.

4.2.3

Qualitative assessment

Allowing a re-opener in cases of changes in tax rates amounts to treating corporation tax as a noncontrollable cost, such that any cost reductions or increases are passed through to consumers.
In the event of tax decreases in Ireland, the re-evaluation of the tax allowance would lead to lower
expected revenues for the interconnector owner due to lower Cap and Floor levels. This would result
in consumer benefits through reduced payments from consumers under the floor and increased
payments to consumers above the cap. In the event of a tax increase, the reverse would apply,
protecting the interconnector owner from the change.
73

https://webarchive.oireachtas.ie/parliament/media/committees/finance/report---global-corporate-taxationfinal.pdf
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Risk allocation
Consumers are likely to be better placed to bear the risk of changes in the corporation tax rate than
the interconnector owner. The main reasons for this are as follows. First, corporation tax rises enable
higher public expenditure or lower income or expenditure taxes, which would be expected to benefit
the wider population of Ireland. Second, the broad set of people who would benefit from higher public
expenditure in Ireland or lower consumption and income taxes would be broadly matched to the
population of electricity consumers in Ireland. Hence, electricity consumers are naturally hedged from
the risk of corporation tax rises to some extent because they would broadly be expected to benefit
from those rises.
Greenlink owners would have no such hedge and hence bearing the risk of changes in Irish corporation
tax would represent a cost for them. This would result in a higher expected rate of return for debt and
equity providers and thus a higher expected cost to consumers through higher cap and floor levels.
Finally, it is worth noting that since there is no mechanism in the Cap and Floor framework to
compensate for changes in non-controllable costs when revenues are between the Cap and Floor
levels, a large proportion of the risk of tax changes will remain with the interconnector owner
regardless of how tax is reflected in the allowance.
Financeability
In assessing whether to finance a project and under what conditions, lenders typically assess the level
of risk involved, and in particular the probability of the project not being able to make timely debt
interest and principal payments. Any factor that is perceived as a threat to the project’s cash flows
and its ability to meet debt servicing costs would reduce the likelihood of that project obtaining
financing, or increase the cost at which the owner is able to borrow. The ability to pass through
changes in tax into the revenue floor would result in a reduction in the risk perceived by lenders, which
would improve the financeability of the project and the associated financing terms. In turn, this would
represent a consumer benefit in the form of lower required rate of return at the cap and at the floor.
Ease of implementation
Treating corporate tax as a non-controllable cost would not impose an undue regulatory burden on
CRU, because changes in corporate tax rates are relatively infrequent: in Ireland, the corporate tax rate
has remained constant at 12.5% since 2003, which means that the tax allowance would not have been
revised over a period of 16 years. Additionally, if changes to corporate tax rate were implemented,
they would only occur on an annual basis, and allowances would be adjusted during Greenlink’s
revenue assessment period. Based on our experience of dealing with regulatory models, determining
the updated tax allowance would not involve complex analysis on the part of the regulator and is
mechanistic in nature.
Consumer benefits
The provision to pass through non-controllable tax changes reduces risk and improves financing
conditions for the Project. This benefit can be shared with consumers through features of the overall
regulatory settlement. Specifically, reduced financing costs and reserve requirements lower the cap
and the floor levels, which reduces potential floor payments and increases any cap payments.
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4.2.4

Quantitative assessment

A 5 percentage point increase in the corporation tax rate is a feasible change in the course of a 25 year
regulatory period, and the additional reserves that would be required by lenders to protect against
this kind of change are estimated at around 2% of the floor revenue level, multiplied by 12.5 years
(representing one half of the regulatory period). Since the additional reserve capital is at risk from the
perspective of lenders and equity investors, they need to be remunerated with higher Cap and Floor
revenue levels. The quantitative assessment of this methodology aspect is presented at Table 10.
Table 10 Effect on Cap and Floor and on total payments
Methodology aspect
The tax allowance is re-evaluated in relation to
changes in corporation tax. No additional
reserves are required
The tax allowance is not re-evaluated in relation
to changes in corporation tax. Lenders require
additional reserves

Cap (€m)

Floor (€m)

Payments (€m)

65.32

33.55

24.01

65.87

33.55

22.00

Source: Greenlink. Provisional estimates, will be updated.

The cap level is estimated to increase from €65.32m to €65.87m as a result of the additional reserve
requirements. On the basis of central revenue projections for Greenlink, this is estimated to result in
lower payments from Greenlink to consumers above the cap, decreasing from €24.01m to €22.00m in
NPV terms.

4.2.5

Status

Greenlink is seeking a variation to the treatment of corporation tax in Ofgem’s Cap and Floor regime,
which does not treat the tax as a non-controllable cost in the default regime. Greenlink proposes that
changes in the corporate tax rate are treated as a non-controllable cost. A variation request for the
GB application of Cap and Floor regulation of Greenlink has been submitted to Ofgem and is being
considered. The nature of the variation is not proposed to differ between the GB and Irish applications
of regulation of Greenlink, although the applicable tax rate may differ between the two countries.

4.3 Additional non-controllable costs – law and regulation
4.3.1 Description
Events that are outside of the interconnector owner’s control, such as changes in law and regulation,
can affect project costs significantly. As described at Section 4.2.1, allowances for controllable costs
are set at the beginning of the regulatory period and are not reviewed on a regular basis. On the other
hand, allowances for non-controllable costs are adjusted regularly such that they remain in line with
actual non-controllable costs. The rationale underpinning different review schedules for controllable
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and non-controllable costs is that the interconnector owner should be incentivised to reduce
controllable costs, but that the owner should not incur losses or benefits relating to non-controllable
costs since this results in a higher required rate of return at the cap and at the floor and reduces
consumer benefits.
Because changes in law and regulation and their impact on project costs are largely uncontrollable
from the perspective of the interconnector owner, Greenlink is seeking that the Cap and Floor levels
are adjusted when such changes affect project costs by an amount above a materiality threshold of
€1m, just below 3% of the floor level. Beyond this level of cost impact, operating cost allowances
would be revaluated to incorporate this amount in the cap and the floor. In this context, the definition
of changes in law is kept general because a variety of obligations (e.g. environmental or technical
norms) could have a significant impact on project costs. The definition of changes in regulation is
narrower, and centres around the codes and regulations which Greenlink must adhere to, including
national and European grid codes.

4.3.2 Rationale
In the energy sector, new laws and regulations are passed on a regular basis, and are influenced by
external events and the policy agenda. The European energy sector has already seen precedents of
changes in law and regulation that have led to significant economic impact on project costs. For
example, the introduction of new emissions requirements with the EU Industrial Emissions Directive
(2010/75/EU) and the ensuing publication of the Best Available Techniques meant that power plants
across Europe have had to undertake major infrastructure upgrades and incur significant CAPEX to
meet the new emissions requirements. Plants unable to fund these upgrades were required to close
by a certain date.
A material change to law or regulation over the lifetime of the interconnector could result in
significantly reduced cash flows (or in the extreme, the loss of several years of cash flows), and is
therefore perceived as a significant risk by lenders who commit a large investment on the basis of a
given cash flow and cost profile. Additionally, it is difficult to predict the evolution of laws and
regulations and their associated costs over the entire duration of the 25-year Cap and Floor
mechanism.
Therefore, allowing for a cost re-evaluation provides a degree of protection against this risk. The risk
of change in law and regulation is recognised in other regulatory regimes. For example, the OFTO
regime contains pass-through adjustments for a number of pre-defined items, which may fall under
changes in law/regulation, such as changes in obligations under the Marine and Coastal Access Act
2009 or the impact of a change in law on decommissioning cost.75 Similarly, the Contract for Difference
awarded to Hinkley Point C, which sets a price that the generator will receive for selling its electricity
in the wholesale market. The contract includes a provision that the developer ‘will be protected and
may recover some costs for Qualifying Changes in Law’ (‘QCIL’), defined as ‘a Discriminatory Change in

75

Full list available at:
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Law, a Specific Change in Law, a Specific Tax Change in Law, an Other Change in Law, or a Change in
Regulatory Basis, in each case which is not foreseeable’.76
From the perspective of Irish electricity consumers, the rationale for the proposed treatment of
changes in law and regulation is to remove unnecessary risk from interconnector developers,
increasing the financeability of new interconnection and reducing the cost of that investment for
consumers due to lower risk premia demanded by developers. Greenlink would therefore welcome
an in-depth discussion with the regulator on the definition of changes in law and regulation that may
trigger a re-evaluation of the allowance for non-controllable costs.

4.3.3 Qualitative assessment
Allowing for a re-evaluation past a €1m materiality threshold would reduce risk, facilitate project
finance and improve financing conditions.
Risk allocation
The introduction of a reopener when there are changes in law and/or regulation above a given
materiality threshold would imply the following risk allocation. Consumers bear the risk for changes
that could have a material impact on the project cashflows and its ability to service its debt when
revenues are outside of the Cap and Floor range. The interconnector owner is liable for changes below
the materiality threshold and is still exposed to variations that would leave revenues within the Cap
and Floor range.
Law and regulations are generally determined by bodies appointed by the public and for the benefit
of the public. Irish electricity consumers broadly match the general public. Hence, to the extent that
changes to law and regulation carry certain costs and risks, electricity consumers are better placed to
be subject to them than interconnector developers since consumers would also be the beneficiaries
of those changes and would therefore be naturally hedged.
Financeability
Lenders need assurance that external events, such as changes in law and regulation, will not hamper
the project’s ability to service its debt. In the absence of provisions for cost revaluations, lenders will
require GIL to fund reserve accounts to ensure that the project is able to bear the costs associated with
changes in law and regulation.
Cost evolutions below €1m are unlikely to pose a significant challenge to the interconnector owner’s
ability to make debt repayments and could therefore be borne by the interconnector owner. A
reopener for material cost changes due to law and/or regulation renders risk manageable, facilitates
project finance and potentially attracts better financing conditions, including lower costs of borrowing
and lower reserve requirements. In turn, improved financing conditions are expected to result in
consumer benefits through lower overall cost of new interconnector capacity.
Ease of implementation
76

Each set of circumstance is also defined in detail in the decision document.
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This proposition is unlikely to impose undue regulatory burden on CRU. First, the re-evaluation of the
non-controllable cost allowance would occur as part of Greenlink’s yearly revenue assessment period.
Second, the materiality threshold ensures that only significant changes trigger a review, which would
limit the frequency of adjustment to the non-controllable cost allowance.
Consumer benefits
The provision to pass through non-controllable changes in law and /or regulation reduces risk and
improves financing conditions for the Project. This benefit can be shared with consumers through
lower cap and the floor levels, which reduces potential floor payments and increases any cap
payments.

4.3.4

Status

Greenlink is seeking a variation to the treatment of costs triggered by changes in law and regulation in
Ofgem’s Cap and Floor regime, which does not treat these factors as a non-controllable cost as a
default. A variation request for the GB application of regulation of Greenlink has been submitted to
Ofgem and is being considered. The nature of the variation is not proposed to differ between the GB
and Irish applications of regulation of Greenlink.

4.4

Exchange rate

4.4.1

Description

Greenlink proposes that the Cap and Floor levels are adjusted for movements in exchange rates
between the FPA and the Financial Close. Financial Close is reached once the required contracts and
permits are implemented, final financing terms are fixed and the required investment is sunk. At this
date, the interconnector owner has certainty around the applicable exchange rate and can ensure
access to the currency at this price.
Projects built across jurisdictions with different currencies are exposed to foreign exchange risk. To
mitigate this risk, developers can hedge their position by fixing their future exchange rate, through the
forward purchase of currency or the acquisition of options to purchase the given currency in the future
at a defined rate. The approach proposed by Greenlink would ensure that the date at which the
exchange rate is fixed for the purposes of determining CAPEX and OPEX allowances would closely align
with the date at which the financing terms of the project are agreed.

4.4.2

Rationale

Even major currencies such as the Euro exhibit a degree of exchange rate volatility. Exchange rate
movements generally occur in relation to changes in monetary policy or economic forecasts and in
relation to policy or budget announcements. In recent years, a degree of exchange rate volatility has
been observed due to increased economic uncertainty, and significant fluctuations can occur over the
course of a few months. For example, the pound to euro exchange rate increased by 6% between mid-
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January and mid-March 2019.77 A more drastic fluctuation occurred after the publication of the Brexit
vote outcome, as the British pound fell from 1.304 GBP/EUR on the 22 June 2016 to 1.172 GBP/EUR
on the 11 July 2016. This fluctuation amounted to a 11% reduction in less than one month.78
Greenlink understands that future exchange rate movements can be mitigated through an appropriate
hedging strategy. However, fixing exchange rate feeding into allowances at FPA (instead of Financial
Close) potentially increases risk for the project developer.
If the exchange rate feeding in allowance calculations is set at FPA, a mismatch between
allowances and actual costs may occur in the case of significant exchange rate movements
between FPA and Financial Close.
If the developer attempts to mitigate this risk by hedging for exchange rate variations
between FPA and Financial Close, it would incur costs associated with hedging while taking
a position in the foreign currency market without complete certainty on the project going
ahead and exact timing.
Greenlink is asking for protection against such risks because there is a substantial probability that
Financial Close may not occur immediately after FPA. Delays in Financial Close may arise for a number
of reasons outside of the control of Greenlink since a number of external parties are involved in the
process.
In the UK, the regulator has recognised risks associated with foreign exchange in comparable projects.
In the Final decision relating to the FPA of North Sea Link interconnector, Ofgem conceded that, where
costs incurred in other currencies cannot be hedged, they should be reflected in the cost base at the
prevailing exchange rate at the Post Construction Review (PCR).79 Similarly, the regime for OFTOs
includes provisions for a ‘Market Rate Revenue Adjustment’ to accounts for differences in the
exchange rates assumed in the tender and the actual exchange rates applicable at financial close. The
logic underpinning this provision is similar to Greenlink’s proposition that allowances should reflect
exchange rate movements between FPA and Financial Close.80

4.4.3

Qualitative assessment

The proposed adjustment for exchange rate movements between FPA and Financial Close ensures that
the interconnector developer’s position in the foreign exchange markets matches its allowed revenues
and financing conditions. This means that the developer and lenders are not exposed to gains or losses
on liabilities in different currencies as a result of any exchange rate movements between the date at
which allowances are determined and Financial Close. This adjustment also avoids the developer
having to implement costly hedging arrangements.
Ease of implementation
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From 1.108 GBP/EUR on the 10 January 2019 to 1.176 GBP/EUR on the 12 March 2019.
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The applicable exchange is known at FPA and Financial Close, such that any movement in exchange
rate could be computed and applied to the cost allowances for the project. Additionally, this
adjustment to allowances would only occur once, at the onset of the project, and will not result in
undue regulatory burden for CRU.
Risk allocation
Numerous economic studies have concluded that exchange rate movements over time do not follow
a predictable path. Hence, from the perspective of consumers, the difference in timing of when
exchange rates that are used to determine Greenlink’s RAV are fixed is of no consequence in
expectation. Greenlink’s proposed approach would not be expected to make any difference to
consumer welfare. Additionally, given that the majority of Greenlink’s EPC contracts are procured in
Euro, the foreign exchange risk to Irish consumers is relatively low in practice.
From Greenlink’s perspective however, exchange rate movements between FPA and Financial Close
stages can create a mismatch between actual costs and costs that are allowed in the RAV, which
represents a financial risk. This risk would be expected to have a financial cost, which may be reflected
in higher investment returns being demanded by project investors.
Financeability
The ability of a project to raise project finance and the conditions that may be obtained are largely
dependent on the perceived risk and profitability of the project. Because exchange rate fluctuations
create significant risks to project cash flows, lenders are likely to impose additional reserve
requirements on the project. Ensuring an adjustment of the applicable exchange rate between FPA
and Financial Close would reduce uncertainty and improve financing conditions.
Additionally, implementing a hedging strategy for fluctuations between FPA and Financial Close is likely
to be costly and risky for the developer. Ensuring the adjustment of allowances for movements in
exchange rates between FPA and Financial Close would generate a saving in the form of avoided costs
of hedging without creating a corresponding cost to consumers.
Consumer benefits
The provision to set the exchange rate at Financial Close reduces risk and improves financing conditions
for the project, including its bankability. This benefit can be shared with consumers through lower cap
and the floor levels, which reduces potential floor payments and increases any cap payments.

4.4.4

Status

Greenlink is seeking a variation to the treatment of exchange rates in RAV determination in Ofgem’s
Cap and Floor regime. This is in line with the treatment of this factor requested of CRU. A variation
request for the GB application of regulation of Greenlink has been submitted to Ofgem and is being
considered. The nature of the variation is not proposed to differ between the GB and Irish applications
of regulation of Greenlink.
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4.5

Exceptional Events / Force Majeure

4.5.1

Description

An Exceptional Event, also known as Force Majeure, is an event or a set of circumstances causing an
outage and beyond the reasonable control of the interconnector owner.81 It may pose a serious threat
to interconnector revenue if resulting outages lead to interconnector availability falling below 80% and
the project losing the protection of the floor. Greenlink considers that it should be eligible to floor
payments if availability drops below 80% due to a Force Majeure event.
Additionally, Greenlink proposes that the definition of Exceptional Events captures uninsurable events
that can cause significant damage and are beyond the interconnector’s control, such as certain
instances of anchor drags on cables. For incidents covered by insurance, Greenlink proposes that
payments from successful insurance claims would be included in the revenues assessed against the
Cap and Floor.
To ensure an adequate balance between protection and incentives for the developer to choose
appropriate siting and technical specifications, the definition of an Exceptional Event would need to
be agreed jointly between Greenlink and the Irish and British regulators. For example, anchor drag
could only be deemed to be Force Majeure if appropriate actions are taken by the interconnector
developer to reduce the probability and impact of such an event.

4.5.2

Rationale

In a project finance arrangement, lenders assess project debt sizing based on the estimated firmness
of future cash flows. More specifically, they are lending against the floor level, which provides
certainty on the lowest level of revenues generated by the project. High impact low probability events
such as Force Majeure introduce a wide range of scenarios that could cause availability to fall below
the minimum 80% threshold, putting floor payments at risk. In turn, the potential loss of floor
payments would threaten project’s ability to service its debt and its overall financeability.
The removal of outages caused by Force Majeure for the purposes of determining interconnector
availability is therefore essential to manage risk on project revenues and ensure financeability of the
project. In the absence of protection, lenders are likely to require significant reserves to provide
assurance that the interconnector would be able to service its debt over the duration of the outage.
The required sum may amount to several months of revenues, and even this level of reserve may be
insufficient to pay for project liabilities over an extended outage period.
An adequate definition of Force Majeure is needed to ensure that the provision has the intended riskmitigating effect. More specifically, the scope of Force Majeure should cover events that (i) are not
81

We use the terms Exceptional Event and Force Majeure interchangeably, as is done in GB interconnector
licences. The NEMO Link licence uses Force Majeure whereas the NSL licence uses Exceptional Event as well as
a separate definition of Force Majeure. In the NSL licence, Force Majeure events comprise ‘act of God, act of
the public enemy, war declared or undeclared, threat of war, terrorist attack (or threat of), blockade,
revolution, riot, insurrection, civil commotion, public demonstration, sabotage, act of vandalism, government
restraint’. https://www.ofgem.gov.uk/ofgem-publications/128283
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controllable by the interconnector owner, (ii) are not always covered by insurance and (iii) can cause
an extended period of outage. Greenlink believes the definition of Force Majeure employed for other
Cap and Floor interconnectors in Great Britain (NEMO Link, North Sea Link and IFA2) is insufficient
because it does not include uninsurable events such as anchor drags, which although rare, have caused
extended outages on interconnectors in the past decade. For example, in the winter 2016-17, the
interconnector linking France and the UK (IFA) suffered an outage on half of its capacity that lasted for
several months.82 Greenlink is concerned that, in a similar situation, a Cap and Floor interconnector
may lose the protection of the floor, unless the definition of Force Majeure provides for such instances.
Greenlink notes that the definition of Force Majeure should not remove developer incentives to take
reasonable steps to protect the asset from such events. For example, the definition of Force Majeure
in the North Sea link Licence contains provisions to this effect: the Force Majeure definition excludes
events that are within the ‘reasonable control of the licensee’ or due to ‘weather and ground
conditions which are reasonably to be expected at the location of the event’.83 Greenlink would
therefore welcome an in-depth discussion with the regulator on the definition of Force Majeure and
on reasonable project design that would limit the impact of such events (e.g. depth of burial of the
cable).

4.5.3

Qualitative assessment

Risk allocation
With a narrow definition of Force Majeure, Greenlink may be exposed to the loss of floor payments
relating to events that are outside of its control and are uninsurable. This is likely to be an
unacceptable level of risk from the perspective of the lenders, who would require large sums to be
placed in reserves. On the other hand, a wider definition, encompassing uncontrollable and
uninsurable events, protects Greenlink from such instances and reduces risk for lenders as floor
payments become more certain. Applying this definition only to uncontrollable risks ensures that
incentives to maximise Greenlink’s availability are not reduced.
It is worth noting that this mechanism would only kick-in in a limited set of circumstances where
availability falls below 80% due to Force Majeure and interconnector revenues are below the floor.
Hence, the proposed mechanism does not expose consumers to a disproportionate level of risk and
much of the risk remains with interconnector owners.
In addition, certain features of Greenlink’s proposal further mitigate the risk to consumers:
The interconnector remains exposed to low availability due to controllable outage events,
as explained in Section 5.1.
The owner does not receive compensation for the revenues that could have been earnt
above the floor in the absence of Force Majeure unless the event is above a certain
materiality threshold (see Section 4.6).

82
83

https://www.theguardian.com/business/2017/feb/28/uk-electricity-france-brexit-channel
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Any insurance payments relating to Force Majeure would be included in revenues assessed
against the Cap and Floor level and would trigger cap payments if revenues were to exceed
the cap.
Financeability
Including uncontrollable and uninsurable events in the definition of Force Majeure ensures that the
interconnector is eligible to floor payments even in instances where uncontrollable outages cause
availability to fall below 80%. Increased certainty around floor revenues facilitates debt raising against
such revenues and improves the conditions under which debt is raised. For example, lenders are less
likely to require the interconnector owner to set up costly reserves amounting to months of lost
revenues. Hence, ensuring that the definition of Force Majeure encompasses a wide range of
uncontrollable events significantly de-risks the project and facilitates project financing.
Consumer benefits
The Force Majeure provision described in this section is essential to de-risk the project, improve its
bankability, and avoid setting up costly reserves. This benefit can be shared with consumers through
lower cap and the floor levels, which reduces potential floor payments and increases any cap
payments.

4.5.4

Status

Greenlink is seeking a variation to the definition of Force Majeure in Ofgem’s Cap and Floor regime,
which does not include all non-controllable and non-insurable events in the default regime definition.
Greenlink proposes that the definition of Exceptional Events captures uninsurable events that can
cause significant damage and are beyond the interconnector’s control. A variation request for the GB
application of regulation of Greenlink has been submitted to Ofgem and is being considered. The
nature of the variation is not proposed to differ between the GB and Irish applications of regulation of
Greenlink.

4.6

Income Adjusting Events

4.6.1

Description

Force Majeure events can create significant and potentially extended outages. Resuming operations
may involve significant repair costs. These costs are uncontrollable for the interconnector owner and
are generally incurred in periods where operational revenues are limited or non-existent (until the
floor payment is received).
An Income Adjusting Event (‘IAE’) is an Exceptional Event that has a cost impact above a certain
materiality threshold. Greenlink proposes that costs related to IAEs are passed through even when
revenues are within the range of the Cap and Floor. This would recognise the exceptional nature of
IAEs and the associated level of risk, as they are likely to lead to revenue reductions combined with
material additional costs. The treatment of IAE costs would differ from that of non-controllable costs,
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which affect the Cap and Floor levels and are only compensated when interconnector revenues are
outside of these bounds. This is due to the higher potential level of disruption associated with IAEs.84
Greenlink proposes a threshold for IEAs of €1m and a regime that allows multiple events occurring in
a given year (meeting a minimum individual threshold of €250,000 each) to be assessed in aggregate
against the IAE threshold. The materiality threshold is set at around 3% of the floor level.

4.6.2

Rationale

Unpredictable and simultaneous cost and revenue shocks like those triggered by Force Majeure can
negatively impact Greenlink’s financial health and present a risk under project finance arrangements.
Under this type of financing structure, the project has a strict debt repayment schedule, regardless of
the level of operational revenues and costs. Force Majeure outages imply that, over the duration of
the event, the project still needs to be able to meet its debt payments, whilst incurring potentially
material costs to resume operations.
During that time, it is important to provide regulatory certainty around a minimum level of revenues
through continued eligibility to floor payments (Section 4.5), as well as a minimum level of contribution
to IAE costs. The materiality of IAE costs, combined with a significant potential revenue loss and the
exceptional nature of the cause, provides the rationale for pass-through of large IAE costs to ensure
that they do not threaten the project’s ability to service its debt.
The proposed materiality threshold acknowledges that only significant costs pose substantial risk for
Greenlink’s ability to make debt payments. High costs are generally indicative of complex or significant
issues, which may take longer to resolve and are likely associated with material revenue losses
(forgone revenues above the floor for the duration of the outage). Conversely, under the proposed
arrangements, costs below a certain threshold can be borne by project owners without impacting debt
service payments.
The IAE threshold is set at €1m, which would represent a material cost increase of 3% when assessed
against the floor level. This threshold is also similar to that agreed in other regulatory regimes, such
as the GB OFTO regime. We consider that the GB OFTO regime provides an appropriate benchmark
for the level of the materiality threshold because OFTOs are commercially operated transmission
assets and are likely to have a financing structure similar to that of Greenlink, unlike other
interconnectors that do not use project finance.
Finally, the proposal that costs relating to several IAEs above €250,000 may also be passed through
seeks to reduce the risk that a combination of multiple IAEs (significant but below the materiality
threshold for a single IAE) threaten Greenlink’s ability to make debt payments.

84

While non-controllable costs may result in significant cost increases for the interconnector, IAEs such as
extensive uninsurable cable damage caused by a third party may result in several months of outage, significant
revenue losses and significant costs to resume operations.
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4.6.3

Qualitative assessment

Passing through IAE costs of €1m and above will reduce reserve requirements, and ensure a fair
allocation of IAE risk between interconnector owner and consumers. The existence of a materiality
threshold ensures that this provision is only used in a rare and limited number of cases and does not
result in undue regulatory burden.
Financeability
Project finance lenders are particularly averse to risks that would affect the level of cashflows available
for debt repayments. Pass-through of IAE costs above the materiality threshold reduces the exposure
of interconnector owners to costs incurred in these exceptional and uncontrollable circumstances.
This ensures financeability of the project and avoids the necessity of setting up costly reserves to cover
for such costs. This can lower the overall funding cost of the project to consumers through lower
returns being demanded by debt and equity holders.
Risk allocation
The proposed arrangements allocate IAE risks in a way that is suitable for a project financed
interconnector:
The owner is still liable for all costs below the materiality threshold because they are not
considered to pose a material threat to the project’s ability to service its debt.
Consumers are only liable for the costs that would pose a threat to the project finance
structure. Hence, arrangements are designed such that consumers only bear the minimal
burden that would achieve the level of risk reduction required for project finance.
The existence of a materiality threshold also ensures that the administrative burden associated with
this higher level of protection is kept at a minimal level, as smaller IAE costs do not qualify, or only
qualify in aggregate.
Consumer benefits
The IAE provision significantly improves the project’s bankability, financing conditions, and avoids
providing costly reserves that would be required to be able to respond to an IAE. This benefit can be
shared with consumers through lower cap and the floor levels, which reduces potential floor payments
and increases any cap payments.

4.6.4

Quantitative assessment

In the absence of IAE provisions, lenders would require reserves to cover costs associated with Force
Majeure events, up to the cost of the IAE threshold. The potential impact of this additional reserve
requirement on the Cap and Floor levels and on the Cap and Floor payments is shown in Table 11.
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Table 11 Effect on Cap and Floor and on total payments
Methodology aspect
The costs of IAEs above the materiality threshold
are passed through
The costs of IAEs are not passed through and
lenders require additional reserves

Cap (€m)

Floor (€m)

Payments (€m)

65.32

33.55

24.01

65.40

33.55

23.73

Source: Greenlink. Provisional estimates, will be updated.

We find that the cap increases to €65.40m if IAEs are not passed through, as lenders require additional
reserves, remunerated in the RAV at the cost of equity. The cap increase reduces expected payments
to Irish consumers from €24.01m to €23.73m.

4.6.5

Status

Greenlink is seeking a variation to the materiality threshold of IAE costs compared Ofgem’s Cap and
Floor regime, which is set at 5% of the floor revenue level as a default. A variation request for the GB
application of regulation of Greenlink has been submitted to Ofgem and is being considered. The
nature of the variation is not proposed to differ between the GB and Irish applications of regulation of
Greenlink.
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5 Revenue and incentives
5.1 Minimum availability incentive
5.1.1 Description
In line with the GB Cap and Floor regime, Greenlink is proposing to set a minimum annual availability
requirement of 80% and make floor payments to the interconnector owner conditional on it satisfying
this minimum availability threshold.85 This means consumers would not underwrite interconnector
revenues in any year in which availability falls below this level. Any shortfall in revenue compared to
the floor level would represent the extent of the loss of support payments suffered by the
interconnector as a result of failing to meet the minimum availability threshold. This would provide a
strong incentive for interconnector owners to maximise availability in years when revenue is below
the floor level. However, as we explain below, this also introduces additional and unnecessary risk
under non-recourse project finance arrangements.
To manage this risk, Greenlink is proposing a variation to the treatment of floor payments in years
where availability falls below the minimum threshold.86 The variation would work as follows. If
interconnector revenue falls below the floor level in the years when the 80% availability target is not
met, the interconnector would receive a temporary top-up payment to the floor level to make sure it
can meet its debt service obligations in any given year. This advance would then be paid back to
consumers in future periods from any revenues above the floor level in subsequent years. To ensure
that consumers are not put in a worse position by delayed payment, payments would be grossed up
using the ODR.
Insurance or EPC guarantee pay-outs form part of interconnector revenues when assessed against the
floor, so any pay-outs would offset floor top-up payments in any year in which the 80% availability
target is not met. These EPC guarantees are expected to last for 5-10 years and the insurance will cover
the lifetime of the Project.
To ensure that consumers are repaid for any temporary top-up payments made in the later years of
regulatory period, the obligation to repay any temporary top-up payments would be extended beyond
the regulatory period87, up to the point where all temporary payments made during the regulatory
period are fully repaid on an NPV-neutral basis.
Finally, the regulation should specify Force Majeure events that are outside of its control where the
top-up payment mechanism would guarantee the revenue floor would continue to apply
notwithstanding if the minimum availability requirement was reached. This is discussed in section 5.1.

85

The 80% minimum availability level is consistent with the equivalent threshold used in Ofgem’s OFTO regime.
Ofgem, ‘Guidance on the offshore transmission owner licence for Tender Round 6’, 30 November 2018
86
Greenlink is not proposing any variation to the inclusion of a minimum availability incentive or to setting the
level of that threshold at 80%.
87
Greenlink will have a 40-year design life compared to a regulatory Cap and Floor regime of 25 years providing
15 years of headroom to repay any debt to consumers.
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5.1.2 Rationale
Within the bounds of the Cap and Floor revenue levels, the interconnector owner would be
incentivised to maximise availability because outages would lead directly to reductions in revenue.
However, if revenues are below the floor level, the incentive to maximise availability can be reduced
because the additional revenue resulting from increased availability would go towards reducing
consumers’ contribution towards floor payments rather than increased revenue for the interconnector
owner. An additional mechanism is therefore required to incentivise the interconnector owner to
maximise availability in such situations.
Suspension of floor payments when the minimum availability requirement is not met would ensure a
strong incentive to maximise availability where revenues are at or near the floor level. However, from
a project finance perspective, the loss of floor payments for a full year poses a significant risk to
financeability of the project. This is because under a non-recourse project finance arrangement,
lenders have no recourse to equity when revenues are insufficient to pay debt-holders in any given
period, and hence they rely on the firmness of future cash flows when assessing project risk and sizing
of debt.88
A mechanism by which the interconnector receives a temporary top-up payment to the floor level in
the years when the 80% availability target is not met, which is then paid back to consumers in future
periods from any revenues above the floor in subsequent years, ensures that the project is financeable
without weakening any of the incentives to maximise availability. This is a more economically efficient
solution than creating reserve accounts to protect lenders from the possibility of revenues falling
below the floor level and the floor being suspended. Indeed, the cost of such reserves, determined by
the cost of capital of the project, would be material whilst having a low probability of being called
upon. On the other hand, the only risk of a top-up payment borne by consumer is that of never being
paid back, which is extremely unlikely, as demonstrated in Section 5.1.4.

5.1.3 Qualitative assessment
We assess the effect of the proposed mechanism on availability of the Greenlink interconnector,
project financeability, and the consequent effect on the welfare of Irish consumers.
Availability
Suspending floor payments in the years when the interconnector’s availability falls below 80% gives
the interconnector a strong incentive to maximise availability when revenues are close to or below the
floor level. This is not diminished by the temporary top-up to floor revenues in that year because
equity holders would ultimately pay back the top-up uprated by a penalty rate of interest (at the ODR).
Since Greenlink is estimated to have a positive impact on consumer welfare in Ireland, maximising its
availability through the incentive mechanism also maximises consumer welfare in Ireland.
Financeability

88

All lenders who were approached by Greenlink in its market engagement exercise considered this a major
risk and a barrier to raising project finance.
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Lender engagement undertaken by Greenlink suggests strongly that the risk of loss of floor revenues
in any given year is not amenable to a project finance solution. Therefore, any alternative to the
proposed mechanism that could result in revenues received by Greenlink in any given year falling
below the floor level would need to include a reserve account that lenders could call on in such years.
Since reserve funds would be at risk, there would be a material cost of funding them, which would be
paid by the interconnector owner. All else remaining equal, this would mean that the interconnector
owner would require a higher rate of return to fund this additional cost. If the floor revenue level is
fixed at the cost of debt funding, additional revenue to fund the cost of reserve funds could only come
from a higher cap level, which would lead to a reduction in the expected welfare of consumers in
Ireland.

5.1.4 Quantitative assessment
Top-up repayment
From a regulatory perspective, a primary concern with the design of the incentive mechanism may be
that, under some circumstances, revenues do not increase above the floor sufficiently to ensure that
any temporary top-up payment is paid back to consumers.
Central revenue scenario: We assess Greenlink’s ability to repay consumers when a low availability
event occurs under central revenue projections. In this scenario, quantitative evidence shows that
availability dropping to 60% in a given year does not necessarily result in a top-up being required from
consumers, as revenues remain above the floor. Additionally, even if a top-up was required,
Greenlink’s revenues are sufficiently high to repay consumers before the end of the regulatory period.
Low revenue scenario: We also assess the effect of the proposed mechanism in a Low revenue
scenario, where power prices and demand, and consequently interconnector revenues, remain
depressed over the full modelling horizon. This scenario corresponds to a permanent state of low
economic growth and low commodity prices, and a world in which the energy transition is very limited.
Section 7.2 provides more details on this scenario, and comparison with TYNDP scenarios firmly shows
that the ‘Low’ scenario constitutes a worst-case scenario for Greenlink’s revenues.
To assess whether the interconnector would be able to repay the top-up over the course of the
regulatory period, we assume that an availability event occurs at the start of the period. Quantitative
evidence indicates that Greenlink would be able to pay back all of the sum to consumers within the
regulated period, even in this adverse environment. In practice, we would not expect any
macroeconomic downturn to last the full length of the regulatory period, which would facilitate the
full repayment of top-up payments over the regulated period.
Figure 8 shows that Greenlink would be able to repay the top-up payments in the years immediately
following the low availability event.
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Figure 8

Cash-flow profile in the years directly following the availability event
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We note that Greenlink’s ability to repay top-up payments reduces if the availability event occurs
towards the end of the regulated period as (i) projected revenues in our low scenario are lower in later
years, and (ii) there are fewer years over which it is possible to repay the top-up before the end of the
regulatory period. However, in this event, any remaining top-up can be repaid at the end of the
regulatory period when the revenue floor ceases to apply.
Benefit of top-up payments
The benefit of the top-up payment mechanism would be that reserves to cover the possibility of
revenue levels falling below the floor would no longer be required. This reserve requirement is
estimated at around two years of floor revenues. The estimated impact on Cap and Floor revenue
levels is as follows.
Table 12 Effect on Cap and Floor and on total payments
Methodology aspect
Greenlink is topped up when revenues fall below
the floor due to an availability event and repays
consumers on an NPV-neutral basis
Greenlink does not benefit from a top-up
payment and additional reserves are required

Cap (€m)

Floor (€m)

Payments (€m)

65.32

33.55

24.01

69.13

33.55

16.71

Source: Greenlink. Provisional estimates, will be updated.

Including additional reserves in the RAV, which would be remunerated through changes in Cap and
Floor revenue levels, is estimated to result in an increase in the revenue cap level to €69.13m from
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€65.32m. Correspondingly, the NPV of expected cap payments from Greenlink to Irish consumers
under the central revenue scenario is reduced from €24.01m to €16.71m.

5.1.5 Status
Greenlink is seeking a variation to the minimum availability incentive in Ofgem’s Cap and Floor regime,
which does not include a top-up mechanism as a default. A variation request for the GB application of
regulation of Greenlink has been submitted to Ofgem and is being considered. The overall mechanism
and variation are not proposed to differ between the GB and Irish applications of regulation of
Greenlink.

5.2

Revenue assessment period

5.2.1

Description

At the end of each assessment period, cumulative revenues are compared against the cumulative Cap
and Floor levels. If the cap or floor are breached, cap or floor payments are accrued.
Floor payments are determined by the difference between the floor and actual revenues,
subject to interconnector availability being above the minimal threshold during the
assessment period (Section 5.1).
Cap payments are determined by applying the sharing mechanism proposed at Section 6.1
to revenues above the cap.
Individual assessment periods are considered in isolation. Any excess or shortfall against the Cap and
Floor results in a payment and cannot be carried over into the following assessment period. The
duration of the assessment period therefore defines the frequency of this review and of the Cap and
Floor payments.
Greenlink considers that a yearly assessment period is appropriate for its project, providing certainty
on the project’s cash flow profile and reducing volatility of payment to and from consumers. Aligning
the timing and calculation mechanism for Greenlink between GB and Ireland would result in a
symmetrical approach ensuring transparency between NRAs and efficient submission for
Greenlink. Practically this would involve a single annual submission to Ofgem and CRU, providing predetermined information on the Cap and Floor assessment.

5.2.2

Rationale

The choice of the appropriate duration of the revenue assessment period is mainly guided by
considerations around the ability to smooth interconnector revenues, the impact on project finance,
and the impact on consumers. The balance of these elements is specific to each interconnector
project, based on the type of sponsor, financing structure, and location.
Under a multi-year assessment period, the fact that cumulative revenues are assessed against
cumulative Cap and Floor levels allows revenue fluctuations to average out over the assessment period
without necessarily triggering a cap or a floor payment in individual years.
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The interconnector owner can compensate any shortfalls against the floor in a single year
with higher revenues in following years. The owner would bear losses against the floor in
an individual year without triggering a floor payment, as long as the cumulative floor is not
breached over the assessment period.
Similarly, the owner can utilise revenues above the cap in an individual year to compensate
for lower revenues in other years. They would retain earnings above the cap in an individual
year without triggering a cap payment, as long as the cumulative cap is not breached over
the assessment period.
With a yearly assessment period, revenues would be assessed against the Cap and Floor
levels on a yearly basis, and associated Cap and Floor payments would be made on the
same basis.
Hence, the duration of the revenue assessment period determines the amount as well as the frequency
of any Cap and Floor payments. In practice, payments cannot be made immediately at the end of each
assessment period due to the requirement for regulatory scrutiny and time required for payment
arrangements. After the value of cap or floor payments is finalised, their recovery through changes in
transmission tariffs may delay payments by up to two years if the revenue assessment period is not
directly aligned with TSO charging years. A 5-year revenue assessment period means that payments
may occur up to 6-7 years after they are accrued.
For a project financed interconnector such as Greenlink, the timing of revenue recovery is crucial for
its ability to repay its debt. With a long assessment period, lenders will identify the risk that project
revenues may be below the floor for several years, while corresponding floor payments may be
received years later. This would pose a significant risk that project cash flows may be insufficient to
make debt payments until the floor is received because project debt is sized against the floor.
In the determination of debt financing terms, lenders assess downside scenarios that may cause the
owner to default on their debt. A potential mismatch between floor payments and the debt repayment
schedule would constitute a significant risk to lenders and would be unlikely to be accepted without
triggering a significant increase in the cost of debt and the requirement to set aside large reserves to
cover potential shortfalls in revenue over the assessment period. This risk would largely disappear
under a yearly revenue assessment period as floor payments would be received shortly after the year
in which they are accrued.
In its open letter on enabling a range of financing solutions under the Cap and Floor regime, Ofgem
confirmed that it would expect interconnector developers to request a yearly assessment period as it
‘would fit better with the financing structures they choose to adopt and specifically the repayment
terms that would be efficient.’ 89
Finally, because Cap and Floor payments feed directly into transmission charges in the connecting
countries, the duration of the revenue assessment period may influence the level of transmission tariff
volatility and have a corresponding influence on consumer bills. A long assessment period may imply
higher cumulative total Cap and Floor payments at the end of the period. For example, if
interconnector revenues were below the floor throughout the period, a large floor payment would
89

Ofgem (2015), ‘Enabling a range of financing solutions under the Cap and Floor regime’, 16 December
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need to be recovered from transmission network users at the end of the revenue assessment period,
generating a transmission tariff spike. With a yearly revenue assessment period, individual payments
at the end of each assessment period would likely be smaller. They would be recovered on a more
regular basis and would have a lower impact on tariff volatility. This consideration is particularly
important for Ireland, where the number of users of the transmission grid is relatively small, and
recovery of floor payments may have a large impact on individual system users.

5.2.3

Qualitative assessment

The proposal to implement yearly revenue assessment periods is consistent with Greenlink’s financing
structure and location. It would result in significant consumer benefits without imposing undue
regulatory burden on CRU.
Financeability
The use of a yearly revenue assessment process would significantly reduce the risk for lenders that
there is a mismatch between project cashflows and debt liabilities. Because any floor payments would
be received a relatively short time after they are accrued, the risk that the owner is not able to meet
its debt repayment is substantially reduced compared to a 5-year revenue assessment period. This
means that lenders would be more willing to lend funds to finance the project, and would do so at a
lower cost.
Additionally, servicing debt until floor payments are received would require a minimal amount of
working capital under a yearly revenue assessment period. Lenders would require a much lower level
of reserves to ensure that the project can meet its working capital requirements, which would
constitute a significant cost saving for the project.
Consumer benefits
The implementation of a yearly revenue assessment period is not expected to result in larger floor
payments from consumers or in larger cap payments from the interconnector. Rather, more frequent
Cap and Floor payments may be triggered that would not occur under longer assessment periods. This
is described at Section 5.2.2. Similarly, because payments are made on a NPV-neutral basis, individual
payments would bear a lower total amount of interest because they would be paid shortly after they
are accrued.
A yearly revenue assessment period has clear cost advantages relating to project finance terms as
highlighted in section 5.2.2. If Greenlink’s true cost of debt is used to determine the floor revenue
level, more attractive borrowing terms as a result of more frequent revenue assessment and payment
would reduce the floor revenue level, while lower reserve requirements would reduce the floor
revenue level through a lower RAV, assuming that reserves are included in the RAV as requested by
Greenlink in section 4.1. A reduction in the floor revenue level would result in significant consumer
benefit whenever revenues fall to the floor level, with payments being lower than under a higher
revenue floor with a 5-year revenue assessment.
Finally, yearly revenue assessment periods imply that smaller sums need to be recovered through
changes in transmission tariffs that would apply on a yearly basis. Given that, with an annual
assessment, positive and negative revenue shocks can only be offset within a single year, the total
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absolute amounts exchanged between Greenlink and consumers would be likely to increase compared
to a 5-year assessment period. However, an annual assessment would also mean that the effect of
positive and negative shocks would not be allowed to accumulate over a significant period of time.
Macroeconomic shocks and variations in commodity prices that can significantly affect interconnector
arbitrage revenues and therefore the value of interconnector capacity tend to have a high degree of
persistence and are likely to affect revenues over periods that are significantly longer than one year.
Overall, we would expect that the second factor would dominate the first and that an annual revenue
assessment period would reduce volatility in transmission tariffs and therefore also consumer bills in
Ireland. This is an important consideration in a small market like Ireland, where a large change in total
revenue recovery requirement could have a significant impact on a small number of users.
Ease of implementation
The Cap and Floor regime design is set pre-operation and, subject to agreed re-openers, does not
change over the 25-year asset life. This means that assessment against the Cap and Floor levels during
the asset life follows a pre-determined and mechanistic approach. This codified process and
mechanism provides certainty for the project developer, but also reduces the effort required by the
NRAs in the regular assessment process.
The principles of the 5-year assessment process, developed by Ofgem, also apply to annual
assessment. In simple terms, the calculation compares actual revenue against the pre-determined Cap
and Floor levels (accounting for inflation) and outturn availability. Ofgem has already implemented
the Cap and Floor calculation approach for project Nemo and NSL, with the interconnector licences for
each project adapted accordingly.90 This provides a sensible starting point for the annual assessment
mechanism for Greenlink’s annual assessment, with the CRU only taking an active role by exception
(i.e. where exceptional events may result in payments outside the normal process). Using the same
streamlined process for an annual assessment as for the 5-year process should not result in a
significant increase in the administrative burden associated with the review process and would not be
disproportionate compared to the benefits of an annual review process. The administrative burden
associated with IAEs outside of the regular review cycle would be expected to be greater, but Ofgem
and CRU teams could undertake this assessment jointly such that duplication is avoided. Regardless,
the frequency of IAE reviews would be independent from the frequency of the regular reviews.

5.2.4

Quantitative assessment

Effect on the Cap and Floor
In Table 13 we show the estimated Cap and Floor values for yearly assessment periods and 5-year
assessment periods.

90

Ofgem’s guidance document on the changes to the NSL licence is available here:
https://www.ofgem.gov.uk/ofgem-publications/136250
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Table 13 Effect on Cap and Floor and on total payments
Methodology aspect

Cap (€m)

Floor (€m)

Yearly revenue assessment period

65.32

33.55

5-year revenue assessment period

66.16

33.55

Source: Greenlink. Provisional estimates, will be updated.

With a longer assessment period, lenders are likely to require a high level of additional reserves to deal
with the potential risk that cashflows within an assessment period are insufficient to make regular
debt payments. To estimate the impact, it has been assumed that reserves equal to one additional
year of debt service are required. Under a 5-year assessment period, the cap level is estimated to be
higher than under the yearly assessment period to account for the cost of additional reserves. All else
remaining equal, this would result in lower expected cap payments to Irish consumers.

5.2.5 Status
Greenlink is seeking a variation from Ofgem on the duration of the revenue assessment period, which
is set at 5 years in the default regime. Greenlink proposes a yearly assessment period for the project.
A variation request for the GB application of regulation of Greenlink has been submitted to Ofgem and
is being considered. The nature of the variation is not proposed to differ between the GB and Irish
applications of regulation of Greenlink.

5.3

Discount rate for NPV neutral Cap and Floor
regulation

5.3.1

Description

Over the course of the revenue assessment period, interconnector operational revenues are assessed
against the Cap and Floor levels. Cap and Floor payments are determined if revenues fall outside of
the range of the Cap and Floor values. In practice, the duration of the assessment period and the time
necessary to determine any Cap and Floor payments may lead to payments being made some time
after they are accrued. Consequently, interest should be payable to ensure the NPV neutrality of cash
flows for consumers and project owners.
Greenlink proposes that if any Cap and Floor payments are due, they are made on a NPV-neutral basis
to ensure that project owners and consumers do not makes gains or incur losses due to the timing of
the payments. Greenlink considers that the appropriate discount rate is the applicable cash deposit
rate, which in the case of Ireland would be approximated by the European Central Bank base rate.91

91

The BoE base rate in GB is the rate that BoE pay to commercial banks that hold money with them. The ECB
base rate is the counterpart of the BoE rate. It is the rate that banks pay on ECB deposit facilities they may use
to make overnight deposits with the Eurosystem. This rate has been slightly negative since November 2013
and is currently -0.4%. Given that a commercial bank would typically not charge commercial customers for
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This rate would compensate the interconnector owner and consumers for the opportunity cost
incurred over the period between accrual and payment, in the form of lost interest on cash deposits.

5.3.2

Rationale

The interest applicable to Cap and Floor payments needs to ensure that consumers and interconnector
owners are indifferent between the payments being made in the period in which they are accrued and
the payments being made at the end of the revenue assessment period. Since payments accrued by
consumers or interconnector owners are certain in the regulatory framework, the applicable interest
must reflect purely the difference in the timing of payment. This should be the risk-free rate and close
to the rate that consumers and interconnector owners would receive when placing funds in a deposit
account.
There are risks for both consumers and Greenlink associated with the use of an interest rate that does
not match market deposit rates. If the rate is too high, consumers face the risk of an excessively high
pay-out for any floor payments accrued during an assessment period. If the rate is too low, consumers
face the risk of any cap payments falling short of what would reasonably be expected. There are
symmetrical risks for Greenlink in the process.

5.3.3

Qualitative assessment

Improved cost reflectivity
Using ECB cash deposit rates, for which 0.0% is a reasonable proxy, is reflective of the market return
available for cash deposits in Euro over the period between which the payment is accrued and paid
out.
The party owing the payment is able to provide for it by holding it in a separate account
bearing the cash deposit rate.
The recipient of the payment would be able to earn the cash deposit rate if the payment
was made at the date it is accrued, and therefore needs to receive this amount for
compensation to be proportionate.
The use of the ECB cash deposit rate improves the regime’s overall cost reflectivity.
Risk reduction
The use of an appropriate interest rate reduces the risks of interest arbitrage: using another rate such
as ODR, different from the cash deposit rate, would result in excessive or insufficient payments for
both consumers and interconnector owners relative to what they would concurrently provide for. If
consumers or interconnector owners put aside a provision at the time it is accrued, and put funds into
a cash deposit account, Greenlink’s proposal would ensure that amounts withdrawn from the deposit
account when the payment is due would be commensurate with the size of that payment.
Financeability
deposits, we have assumed a cash deposit rate of 0.0%. Source: Central Bank of Ireland (2019) ECB Interest
Rates (https://www.centralbank.ie/statistics/interest-rates-exchange-rates/ecb-interest-rates) and Greenlink.
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Any reduction in project risk improves the bankability of the project and the conditions under which it
may obtain funds. In practice, the use of an appropriate interest rate that tracks cash deposit rates
means that the interconnector owner does not risk insufficient floor payments or excessive cap
payments if interest rates change, which is likely to reduce total reserve requirements demanded by
project finance providers.
Consumer benefit
Improved financing conditions result in lower financing costs for the interconnector. This cost
reduction allows more room for passing on cost savings to consumers through lower Cap and Floor
revenue levels.

5.3.4

Quantitative assessment

Effect on the Cap and Floor
In Table 13 we show the estimated Cap and Floor values for yearly assessment periods and 5-year
assessment periods.
Table 14 Effect on Cap and Floor and on total payments
Methodology aspect

Cap (€m)

Floor (€m)

Payments (€m)

Cash deposit rate used for NPV-neutral
payments

65.32

33.55

24.01

Operational discount rate used for NPV-neutral
payments

65.32

33.55

24.01

Source: Greenlink. Provisional estimates, will be updated.

The discount rate used for NPV-neutral payments does not change the Cap and Floor levels, or the
total value of payments is affected. In the context of yearly assessment periods, the materiality of this
variation is small.

5.3.5 Status
Greenlink is seeking a variation from Ofgem on the treatment of interest accrued on Cap and Floor
payments, which provides for a rate of interest set at the midpoint between the Cap and Floor rates
of return by default. A variation request for the GB application of regulation of Greenlink has been
submitted to Ofgem and is being considered. The nature of the variation is not proposed to differ
between the GB and Irish applications of regulation of Greenlink.
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6 Returns and financial model
6.1

Incentives to operate when revenues are above the
cap

6.1.1

Description

Greenlink proposes that the revenue cap parameter in the regulatory framework is designed to retain
the incentive for the owners to maximise availability of the interconnector during periods when
revenues are high. Under the proposed approach there would be a linear relationship between the
average availability factor within an annual assessment period and the revenue cap level as depicted
in Figure 9.
Figure 9

Annual availability and revenue cap level

In addition, for any revenues above the cap as depicted in Figure 9 above, Greenlink proposes the
following distribution mechanism, which would take the form of a cascade.
1. Repay any accumulated floor payments provided by consumers during the previous years (on
NPV-neutral terms);
2. Put funds in escrow if the size of the escrow account is below a certain threshold (equal to one
year of floor revenues);
3. Greenlink to retain additional revenues up to a limit of €7.5m;
4. Additional revenues to be shared between consumers and Greenlink on an equal basis;
5. Revenues distributed to Greenlink to be limited to the size of any accumulated shortfall of
revenues compared to the cap (on NPV-neutral terms).
6. Any additional revenues to be put in escrow.
The escrow amounts would then be distributed as follows, taking the form of a cascade.
1. Pay any floor payments due to Greenlink, or any top-up payment accrued during a low
availability event (on NPV-neutral terms);
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2. Paid out to Greenlink to the extent of any shortfall in revenues against the cap (in NPV terms)
until the minimum threshold (equal to one year of floor revenues) is reached; or
3. Returned to consumers in the final years of the regulatory regime such that the escrow cannot
be greater than the maximum value of future revenue shortfalls at the cap.
Any positive escrow balance at the end of the regulatory regime would be distributed following the
cascade set out above. In this regard, this variation links with other variations, including the variation
providing for a top-up to floor revenues when availability falls below 80%.

6.1.2

Rationale

With a hard cap on revenues and an annual revenue assessment cycle, it is possible that in a high
revenue year the cap is reached before the end of the assessment period. In these circumstances,
there would be no incentive on Greenlink to maximise availability because doing so would represent
an additional risk without a corresponding reward. Specifically, Greenlink would bear insurance costs
relating to operation in winter months, where outages are typically more frequent. Greenlink would
also be liable for imbalance payments and pay-outs to capacity holders if Greenlink undertakes to make
its capacity available to third parties and then experiences an unexpected outage. Without the
proposed gainshare mechanism, Greenlink would not be remunerated for the additional risk
associated with continuing operating once the cap is reached.
The mechanism proposed by Greenlink would ensure that there is an incentive to maximise availability
within the 94-98% band through an explicit relationship between the cap level and achieved
availability. It would also ensure that there is an incentive to maximise availability outside of this range
through the revenue sharing mechanism set out in section 6.1.1.
Ensuring that Greenlink is incentivised to maximise availability of the interconnector at all times will
benefit Irish and GB consumers by maximising its overall positive welfare impact. The mechanism
would also ensure that the interests of consumers are protected by prioritising repayment of any payouts under the floor and putting funds in escrow to fund potential future floor payments.

6.1.3

Qualitative assessment

Availability incentive and consumer welfare
Within the 94-98% availability band, the incentive for Greenlink to maximise availability when
revenues are at or above the cap level would be derived from the explicit relationship between average
recorded availability and the cap return level. The regulatory regime provides that an increase of one
percentage point in availability in any given year would lead to a corresponding one percentage point
increase in Greenlink’s revenue cap. This direct link between equity returns and availability would
provide a strong incentive for the interconnector owner to take measures to maximise interconnector
availability up to the point where the marginal cost of such measures equals the expected increase in
the return to equity.
Outside of the 94-98% band, the incentive to maximise availability is provided by the proposed revenue
sharing mechanism. The revenue sharing mechanism is relatively complex and the relationship
between availability and additional revenue accrued by equity owners is dependent upon a number of
Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

83

factors, including the amount of floor payments made by consumers in the past and potential floor
payments that may be made in the future. Importantly, when interconnector owners take measures
to maximise availability, they are uncertain on the effect of these measures, and also uncertain on how
any funds in escrow will ultimately be distributed. Hence, in expectation, there is a relationship
between the measures they take to maximise availability and equity returns, which create the
incentive to undertake those measures.
The potential effect of maximising Greenlink’s availability on the welfare of Irish consumers can be
estimated from the Cost Benefit Analysis (CBA) of the interconnector.92 In NPV terms across its
expected period of operation, the estimated positive impact of Greenlink on the welfare of Irish
consumers is €1,372m in the Reference scenario with Celtic interconnector also coming online. Hence,
if the marginal effect of additional availability of Greenlink on the welfare of Irish consumers is in line
with the average effect, the additional consumer benefit of a 1 percentage point increase in availability
would be expected to be in the region of €14m over the lifetime of the asset.
Risk allocation
Economic efficiency, and thus also overall social welfare, are maximised when controllable risks are
allocated to the party that is best able to manage them. Variation in interconnector availability can be
caused by a number of factors, some of which are controllable by the interconnector owner.
As discussed in section 4.5, there is a clear economic case for insulating Greenlink from certain material
and uncontrollable risks in determining the floor revenue level since project finance providers cannot
accept downside risk to revenues that can affect Greenlink’s ability to make debt repayments and
equally they see no upside from better than expected revenues. There is no such case in determining
the revenue cap level since it is only relevant to project equity holders and there is no risk to debt
repayments.
The mechanism proposed by Greenlink would create a strong link between interconnector availability
and returns to project owners when revenues are close to or above the cap. This would add to the
incentives to maximise availability when revenues are between the Cap and Floor levels, and also
below the floor. It would therefore work to allocate risk to the party that is best able to control it,
contributing to economic efficiency and overall social welfare.

6.1.4

Quantitative assessment

To demonstrate that, under the proposed variation, Greenlink would have an incentive to increase its
availability beyond the 98% level, a scenario was run, based on Central revenue projections, in which
availability increases to 100% in a single year.93 This is compared to a counterfactual where Greenlink’s
availability in that year is 97.6% as per the default assumptions.

92
93

Please see CBA analysis of Greenlink carried out by Baringa.
Year ending 30/09/2044 was chosen for this analysis.
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Table 15 Effect on Cap and Floor and on total payments
Modelled year
Methodology aspect
Greenlink’s availability is 97.6% in
the modelled year
Greenlink’s availability increases to
100% in the modelled
Change

Final year of the regulatory
period
Revenue
Consumer
(€m)
Payments (€m)
199.7
91.6

Revenue
(€m)
176.6

Consumer
Payments (€m)
26.2

180.6

27.3

198.3

93.0

+4.0

+1.1

-1.4

+1.4

Source: Greenlink. Provisional estimates, will be updated.

With this higher availability, Greenlink’s revenue after cap and floor payments increase in the year in
which higher availability applies, and fall in the final year of the regulatory period when all accumulated
funds are released. This results in a revenue increase of €2.6m94 without adjusting for differences in
time value of money.
Correspondingly, cap payments to Irish consumers increase within the year in which higher availability
applies, and also increase in the final year of the regulatory period when all accumulated funds are
released. This results in a total increase in cap payments to Irish consumers of €2.5m without adjusting
for differences in time value of money.95 Overall, as a result of the variation, Irish consumers benefit
from the additional incentive on Greenlink to maximise availability beyond the 98% threshold.

6.1.5

Status

Greenlink is seeking a variation to the mechanism for sharing revenues above the cap contained in
Ofgem’s default Cap and Floor regime, which only provides for a relationship between availability and
interconnector revenue in the 94-98% availability band. A variation request for the GB application of
regulation of Greenlink has been submitted to Ofgem and is being considered. The nature of the
variation is not proposed to differ between the GB and Irish applications of regulation of Greenlink.

6.2 Cost of debt – floor returns
6.2.1 Description
In the Cap and Floor regime, the floor provides lenders with a guarantee that a minimum amount of
revenue will be available over the lifetime of the project. Floor returns are set at a level that allows an
efficient developer to meet its debt repayment obligations.
The geared portion of RAV reflects the actual size of the debt. The cost of servicing the debt is the
actual cost of debt at which funds were obtained from lenders. To appropriately reflect the cost of
94
95

See table: €4.0m - €1.4m
See table: €1.1m + €1.4m
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servicing debt, Greenlink proposes that the floor is determined by applying the actual cost of debt to
the geared portion of RAV.
Greenlink is aware that project risk and actual cost of debt evolve over the lifetime of the project. To
reflect the higher level of risk during the construction period than the operational period, debt raised
before or during construction may be obtained under relatively high rates. Once the construction
phase finishes and operations begin, risk reduces and the interconnector owner is likely to be able to
refinance the outstanding debt on better terms.
To ensure that consumers benefit from improved financing terms, Greenlink proposes a mechanism
whereby refinancing gains would be shared with consumers through reductions in the rate used for
determining the floor revenue level. This mechanism would be unidirectional and would not expose
consumers to any potential refinancing losses. Greenlink suggests a sharing rate of 30% in the
determination of the refinancing savings that are shared with consumers.
Greenlink proposes that the need for this variation is reviewed by CRU and Ofgem shortly before the
final parameters of Greenlink’s cap and floor regulatory regime are determined. If financial market
conditions change such that the difference between the iBoxx index and Greenlink’s likely actual cost
of debt converges, the rationale for the variation may no longer apply and it could be withdrawn.

6.2.2 Rationale
In an open letter on enabling a range of financing solutions under the Cap and Floor regime,96 Ofgem
stated that interconnectors developed under project finance arrangements may wish to use the actual
cost of debt in the calculations of the floor revenue level. Ofgem considers that this choice would
‘provide greater transparency and certainty’.
The alternative to using the actual cost of debt is to use a benchmark, such as an index of corporate
bonds of comparator companies with a matching credit rating. In past Cap and Floor decisions, Ofgem
determined floor returns using the 20-day trailing average of the GBP non-financial iBoxx index of
bonds with 10+ years maturity and a credit rating of A / BBB. This index tracks the returns of
investment-grade bonds issued by public or private corporations that are not in the financial sector.
Greenlink’s view is that the project is below an investment grade credit given it is a single asset business
with limited trading history. Hence, Greenlink’s cost of debt would be higher than that reflected in the
iBoxx, making it an inappropriate benchmark. The use of iBoxx as a benchmark for the cost of debt of
TSO-sponsored interconnectors with a higher credit rating confirms that it is not appropriate for
capturing the cost of debt for a project financed interconnector
Using a cost of debt benchmark to determine the floor is likely to result in the creation of a wedge
between allowed floor returns and the actual cost of debt service.
If the cost of debt benchmark is lower than the actual cost of debt, the project revenue at
the floor would be too low for the interconnector to meet its debt service obligations over
an extended period of time. This would constitute a risk for lenders, who would require
additional reserves to be set aside.
96

Ofgem, ‘Enabling a range of financing solutions under the Cap and Floor regime’, 16 December 2015
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If the cost of debt benchmark is higher than the actual cost of debt, then the interconnector
owner would receive floor payments that are unnecessarily high in comparison to its actual
liabilities. This would represent a gain for the owner and a reduction in consumer benefits.
Application of the cost of debt to the geared portion of RAV would ensure cost reflectivity. If the cost
of debt was applied to 100% of the RAV, equity would be earning the cost of debt at the floor, which
would constitute an unnecessary cost for consumers.
Sharing of refinancing gains would allow consumers to benefit from any reduction in Greenlink’s cost
of debt as project risk is reduced after the construction phase. The OFTO regime in the UK introduced
a sharing mechanism for refinancing gains with a sharing factor of 50%.97 Similarly, Greenlink proposes
to implement a gain-share mechanism with a 30% sharing factor. The proposed sharing rate is lower
than that proposed for OFTOs to reflect the fact that Greenlink would bear a higher merchant risk than
an OFTO and should thus retain a higher share of refinancing benefits.98
In practice, the gainshare would result in a reduction in the floor revenue level, in line with the cost of
debt being remunerated through the floor.

6.2.3 Qualitative assessment
Greenlink’s proposition for floor revenue determination is structured to achieve an appropriate
minimum level of remuneration to allow project financing, while ensuring that consumers are not
liable for payments at the floor above those necessary to cover the cost of debt, and that consumers
benefit from refinancing gains.
Cost reflectivity
Applying the actual cost of debt to the geared portion of the RAV, which is equal to the actual value of
project debt, and is in line with the regulatory principles underpinning the floor. More specifically, the
purpose of the floor in the Cap and Floor regime is to enable the interconnector to meet its financial
obligations even when its revenues are below the floor. The use of the actual cost of debt and the
geared portion of RAV thereby best reflects the owner’s actual debt liabilities.
Risk allocation
As the cost of debt is appropriately reflected in the floor revenue level, project risk is reduced
compared to situations in which a benchmark rate is used. As argued in section 6.2.2, the use of a
benchmark would drive a wedge between debt costs and floor revenues, which would result in higher
project risk. The interconnector’s ability to service its debt when it operates below the floor would be
threatened if the benchmark is too low, and consumers would bear an unnecessary burden if the
benchmark is too high.

97

See paragraphs 8.23 to 8.30 of https://www.ofgem.gov.uk/ofgem-publications/112578.
Other aspects of the Cap and Floor regime acknowledge the fact that interconnector development is riskier
than OFTO. For example, NSL received an uplift on the WACC applicable to interest during construction, to
reflect higher project risk compared to OFTOs.
98
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The application of the actual cost of debt to the geared portion of RAV ensures that consumers are
only liable for actual costs of debt at the floor. This would limit any risk taken by consumers to the
smallest amount that suffices to cover actual debt service costs.
Affordability
Several aspects of the Cap and Floor framework and of Greenlink’s proposition for determining the
floor revenue level can limit the costs borne by consumers:
Any increase in the floor revenue level would only increase costs for consumers in a limited
number of periods in which interconnector revenues are below the floor. Overall,
Greenlink would be strongly incentivised to maximise its revenues and to avoid them falling
to the floor level.
The use of the actual cost of debt provides lenders with certainty that the project will be
able to earn sufficient returns to service its debt obligations even when operating at the
floor. This means that better financing conditions are likely to be negotiated, including a
reduction in the level of reserves required to ensure continuity of debt payments at the
floor. This benefit can ultimately be passed to consumers.
The use of the geared portion of the RAV in determining the floor revenue level means that
consumers are not liable for equity returns at the floor.
The proposed refinancing gain-share allows consumers to benefit from reductions in the
actual cost of debt through a reduction in the level of the floor and any associated floor
payments.
Incentives
A potential concern with allowing the actual cost of debt in the determination of the revenue floor
level is that the incentive for Greenlink to minimise its debt costs would be reduced. This concern is
misplaced as, under the proposed regulatory regime, Greenlink is incentivised to minimise the cost of
debt for the following reasons.
Initial debt raising process: For any level of revenues above the floor, higher cost of debt
would directly reduce the project profitability. To maximise profits, in expectation that
revenues would be above the floor level for most of the Cap and Floor period, the project
developer would be incentivised to minimise financing costs by identifying the best
financing structure and ensuring competition between different lenders. The process
followed by Greenlink to obtain advantageous debt finance conditions is described in Figure
10 below.
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Figure 10 Greenlink’s debt funding process

GIL has commenced debt market engagement and has held detailed meetings with 12 potential lenders to
apprise them of the Project opportunity, the regulatory regime and the business model. GIL intends to be in
continuous dialogue with the debt market to inform the design and development of the Project; as well as to
keep the lenders informed on the progress of the Project.
Preparations for GIL’s debt funding competition will commence at end Q4 2019, at which point there will be
greater clarity around the regulatory regime structure, cost projections and the EPC Tenderers. The debt
competition will be multi-staged. Initially, a list of potential lenders will be collated based on the preferred
funding solution and market engagement. An Information Memorandum will then be prepared, which will
inform market lenders of the key project characteristics. This will be a more detailed memorandum than that
prepared for the market engagement process and will include, for example:
-

an overview of the Project
a description of the proposed corporate structure
a description of any subcontracting parties
a description of the Project requirements and the proposed solution
a description of the anticipated project costs and the financing plan as currently envisaged
a term sheet to be marked up by funders in the competition

As part of the competitive process, GIL will define the elements of the financing solution being competed for,
such as senior debt and hedging instruments. Responses from competing lenders will include detailed term
sheets and letters of support (where applicable), and will again be evaluated against the assessment criteria
above to ensures the optimal solution is selected.

Refinancing: The gain-share mechanism ensures that Greenlink is rewarded for its
commercial decision to refinance debt, as it is allowed to retain a share of the gains. This
provides financial incentives for Greenlink to negotiate better terms for its debt when the
construction phase is completed. The strength of the incentives is determined by the
sharing factor. A sharing factor set at 30% provides strong incentives for Greenlink to
refinance its debt at the best achievable terms.
Separately, Greenlink will demonstrate to the CRU the process that it intends to follow in raising
project finance debt to show that competitive tension between potential lenders is maximised in that
process and that minimising the potential cost for consumers is built into the process.

6.2.4 Quantitative assessment
Effect on the Cap and Floor
In Table 18 we show the estimated Cap and Floor revenue values, as well as the sum of cap and floor
payments to/(from) Irish consumers. The actual cost of debt uses the Euribor swap rate of 0.58%99,

99

Euribor swap rate sourced from Thomson Reuters on June 25 2019 and based on 6 month Euribor with a
tenor of 14 years, 1 year forward.
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plus a margin of 2.00-2.50% and a swap credit spread of 0.20-0.45%.100 The notional cost of debt is
2.9% real, based on regulatory precedent in Ireland.101
Table 16 Effect on Cap and Floor and on total payments
Methodology aspect

Cap (€m)

Floor (€m)

Payments (€m)

Cost of debt – floor returns. The real actual cost
of debt is applied to geared portion of RAV

65.32

33.55

24.01

Cost of debt – floor returns. The real notional
cost of debt is applied to 100% RAV

65.32

43.36

9.61

Source: Greenlink. Provisional estimates, will be updated.

Using the estimated actual cost of debt to determine the floor revenue level results in a significantly
higher level of transfers from Greenlink to Irish consumers than using a notional cost of debt based on
a recent regulatory precedent for an onshore network in Ireland. Specifically, the expected value of
transfers from Greenlink to consumers is €14.4m higher when the estimated actual cost of debt is
used. This is the result of fewer floor payments to Greenlink being triggered, highlighting one of the
potential benefits of applying the Cap and Floor framework, as requested by Greenlink, compared to
the standard regulatory model for network investment.

6.2.5 Status
Greenlink is seeking a variation to the floor determination methodology in Ofgem’s Cap and Floor
regime, which applies a benchmark cost of debt to 100% of RAV as a default. A variation request for
the GB application of regulation of Greenlink has been submitted to Ofgem and is being considered.
The nature of the variation is not proposed to differ between the GB and Irish applications of regulation
of Greenlink. The applicable cost of debt, however, may differ between the two countries given the
different currencies and prevailing interest rates in the two jurisdictions.

6.3 Cost of debt – floor tax allowance
6.3.1 Description
The floor includes a tax allowance to remunerate the project for its corporate tax liabilities. The
proposed methodology underpinning the value of the tax allowance is as follows:
Tax deductions are subtracted from other revenue allowances (OPEX, depreciation, return)
to obtain the taxable profit.
100

This is based on initial lender engagement undertaken by Greenlink. We note that lenders have not
evaluated the risk of the Project or undertaken any due diligence. These values are therefore based on opinions
at this stage and could be materially different depending on the final views of lenders on the risks and credit
quality of the Project. Also, lenders have typically based their initial views on OFTOs as a comparator, which
have a different risk profile than interconnectors. For the purposes of modelling, GIL has used a value of at the
low end of the range presented.
101
Based on the risk-free rate plus debt premium from CRU determination for ESB (2016-2020).
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The corporate tax rate is applied to taxable profit to obtain the tax allowance.
The tax allowance feeds into the Cap and Floor alongside other building blocks.
These steps are represented in Figure 11 below.
Figure 11 Determination of the tax allowance

Note: The initial allowance comprise all regulated revenues, except for the tax allowance.

Taxable profit corresponds to revenues net of interest and other tax deductions. Interest reflects
interest payments on the debt during the operational phase of the project. The fact that interest is
tax-deductible implicitly acknowledges that interest represents the cost of undertaking the project,
and should be paid by revenues before tax is applied.
In line with the floor calculations, Greenlink considers that interest feeding into the taxable profit
should reflect actual interest payments, determined using the actual cost of debt and the actual
gearing of the project. This measure is proposed to apply at the floor because it is a direct counterpart
of the proposed methodology for the determination of floor returns.

6.3.2 Rationale
The tax allowance is designed to provide Greenlink with allowed revenues sufficient to finance its
corporate tax liabilities. It is therefore important that the elements underpinning the calculation of
the tax allowance, such as tax-deductible interest, are an accurate reflection of Greenlink’s actual
liabilities.
Using a benchmark cost of debt to determine interest deductions would drive a wedge between actual
and estimated interest.
A benchmark lower than the actual cost of debt (such as the iBoxx used by Ofgem in
previous Cap and Floor determinations) would imply lower tax deductions and higher tax
allowance than is necessary for Greenlink to finance its tax obligations. This would
constitute a loss for consumers.
A benchmark higher than the actual cost of debt would imply higher tax deductions and an
insufficient tax allowance for Greenlink. This would represent a risk for the owner and
reserves would likely be required to fund this shortfall in case revenues fall below the floor
level.
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A similar argument applies to the gearing level. If the gearing used for calculating the tax allowance is
lower than the actual gearing, the tax allowance is unnecessarily high and consumers pay a higher
allowance than is necessary. This would be the case if a notional gearing level of 50% is used for
calculating the tax allowance, rather than the actual gearing level, which is likely to be higher under a
project finance structure. Using actual cost of debt and gearing would therefore ensure that the tax
allowance is set at the lowest amount that allows Greenlink to finance its corporate tax liabilities, and
that there is no consumer loss or benefit from the definition of an inappropriate level of tax allowance.

6.3.3 Qualitative assessment
Using actual cost of debt and gearing in the tax allowance improves the cost reflectivity of the floor,
and increases incentives for Greenlink to obtain competitive terms on its debt.
Cost reflectivity and risk reduction
The use of actual cost of debt and gearing brings the tax allowance in line with Greenlink’s corporate
tax liability. In turn, this reduces the risk for consumers that the tax allowance is higher than required,
and the risk for the owner that the tax allowance is insufficient.
Additionally, using the actual cost of debt for the tax allowance ensures consistency in the rate applied
across floor building blocks (see Section 6.1).
Incentives to improve debt finance terms
The cost of debt and gearing levels are inversely related to Greenlink’s tax allowance. Hence, with a
lower allowance, Greenlink would be even more strongly incentivised to raise debt at the lowest
achievable rate. This would benefit consumers, as a low cost of debt would also imply lower required
floor returns, as set out in Section 6.1.

6.3.4 Quantitative assessment
Effect on the Cap and Floor
In Table 17 we show the estimated Cap and Floor revenue values, as well as the sum of cap and floor
payments to/(from) Irish consumers.
Table 17 Effect on Cap and Floor and on total payments
Methodology aspect
Cost of debt – tax. Estimated actual cost of debt
and actual gearing level are used to calculate
interest deductions.
Cost of debt – tax. Notional cost of debt and
assumed notional gearing level used to
calculate interest deductions.

Cap (€m)

Floor (€m)

Payments (€m)

65.32

33.55

24.01

64.67

33.13

26.40

Source: Greenlink. Provisional estimates, will be updated.
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Using estimated values for the actual cost of debt and actual project gearing results in a higher tax
allowance and higher cap and floor levels, leading to lower transfers from Greenlink to consumers
under the central revenue scenario. The total estimated difference in payments amounts to €2.4m.
Notably, due to debt interest being tax deductible, tax allowances are the inverse of debt interest cost
and hence higher debt interest costs using notional cost of debt result in a lower tax allowance. This
demonstrates the need for allowances to match the actual tax amounts paid by Greenlink. Any other
approach will create unnecessary mismatches and risk.

6.3.5 Status
Greenlink is seeking a variation to the methodology determining the tax allowance in Ofgem’s Cap and
Floor regime, which uses a cost of debt benchmark and a notional project gearing by default. A
variation request for the GB application of regulation of Greenlink has been submitted to Ofgem and
is being considered. The nature of the variation is not proposed to differ between the GB and Irish
applications of regulation of Greenlink. The applicable cost of debt and corporation tax rates, however,
are likely to differ between the two countries.

6.4 Cost of debt – interest during construction
6.4.1 Description
Developers of interconnectors incur a large initial outlay and only start earning returns when the
project starts operating. However, during the construction phase, they are liable for interest relating
to the funds raised for the development of the asset.
The Cap and Floor regime provides that IDC constitutes a capital cost and should be reflected in the
Cap and Floor levels. This is done through the inclusion of IDC in the RAV of the project. IDC is
determined by applying interest during construction to the costs incurred over that period.
Greenlink proposes that the IDC rate should be determined at the weighted average cost of capital
(‘WACC’) applicable during the construction phase, determined using the following parameters:
Actual cost of debt and project gearing during construction.
Notional cost of equity, reflecting a development and construction risk premium.

6.4.2 Rationale
Actual cost of debt and gearing
In its letter on enabling a range of financing solutions for Cap and Floor interconnectors,102 Ofgem
highlighted that developers may wish to apply the actual cost of debt for the purposes of calculating
IDC, where the actual cost of debt is also used to determine floor returns (see Section 6.1).

102

Ofgem (2015), ‘Enabling a range of financing solutions under the Cap and Floor regime’, 16 December
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In Sections 6.1 and 6.3, we have highlighted the benefits of using the actual cost of debt and actual
gearing in the determination of the floor allowance, such as improved cost reflectivity and reduction
of risk for consumers and for the interconnector developer. Similar reasoning applies to IDC, whereby
the use of actual cost of debt and gearing would capture the actual costs borne by the interconnector.
It would also ensure consistency with the methodology applied to determine the floor level.
Additionally, because the cost of debt and project gearing vary over the lifetime of the project, it is
important that the cost of debt and gearing are those applicable during the construction period, when
risks are higher. The actual cost of debt or project gearing over the lifetime of the project would
include refinancing gains and would not adequately reflect interest during construction.
Cost of equity approach
Interconnector investors do not typically disclose their actual cost of equity to NRAs. For
confidentiality reasons, Greenlink proposes using the notional cost of equity in the determination of
the IDC rate.
Greenlink considers that the cost of equity should include a development and construction risk
premium to reflect the level of risk associated with the development of an interconnector compared
to other assets such as OFTOs. In Ofgem’s previous Cap and Floor determinations, for example for
NSL, the IDC rate reflected a development risk premium and a construction risk premium, which
increased the IDC rate by 1.45 percentage points.103
In a recent decision, Ofgem advised that the IDC rate premia such as that received by NSL would not
be applicable for future interconnectors under the Cap and Floor regime.104 This is based on analysis
by CEPA, which considers that:
Construction risk is best captured through the asset beta feeding into the cost of equity.
The premium for development risk is not appropriate for a mature regime such as the Cap
and Floor, as six interconnectors have now been approved under this regime.105
Greenlink’s suggestion to reflect development and construction risk in the cost of equity is consistent
with CEPA’s analysis as the definition of an asset beta capturing construction risk would successfully
reflect construction risk in the cost of equity. Regarding the need for a premium for development risk,
Greenlink agrees that the Cap and Floor regime is mature for interconnectors that do not require
project finance. Nonetheless, for project finance interconnectors such as Greenlink, for which there is
currently no precedent under the Cap and Floor regime, a significant degree of development risk
remains, which justifies a development risk uplift to the cost of equity. Greenlink does not suggest a
direct WACC uplift in line with recent Ofgem guidelines.
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6.4.3 Qualitative assessment
Greenlink’s proposed methodology to determine IDC ensures cost reflectivity and consistency with the
proposed approach for determining floor revenues, while preserving incentives for the developer to
obtain competitive terms on its debt and limiting costs for consumers.
Cost reflectivity
The use of the actual cost of debt and project gearing helps developers ensure that IDC reflects actual
costs incurred before the operational stage. The use of another rate, such as a notional cost of debt,
would lead to inappropriate Cap and Floor levels, driving a loss for consumers or the interconnector
owner. Additionally, using actual project parameters is in line with Greenlink’s proposed approach for
the determination of floor returns and tax allowance.
Incentives
The use of the actual cost of debt does not reduce Greenlink’s incentives to achieve the optimal
financing structure with the lowest associated cost of debt. Within the bounds of the cap and the
floor, higher costs from financing debt would directly reduce Greenlink’s outturn profits. This means
that, on an ex ante basis when future project revenues are not known, Greenlink would retain the
incentive to award the funding for the project through a competitive process whereby the lenders
offering the best conditions would be retained.
Limiting consumer costs
Although the actual cost of debt in a project finance structure is typically higher than a cost of debt
benchmark, the use of actual project gearing, which is typically higher than notional gearing applicable
to a TSO-financed interconnector, would weigh the WACC more strongly towards the cost of debt. This
would limit any increase in WACC from using a higher cost of debt, and hence limit IDC in total.
Similarly, and in line with regulatory guidance in GB, Greenlink does not propose a direct WACC uplift
for construction and development risk. Rather, Greenlink suggests that these risks are reflected in the
cost of equity. Depending on the cost of equity increase and its overall impact on WACC relative to
the uplifts awarded to previous Cap and Floor interconnector, this may result in a reduction in the IDC
rate.

6.4.4 Quantitative assessment
Effect on the Cap and Floor
In Table 18, we show the estimated Cap and Floor revenue values, as well as the sum of cap and floor
payments to/(from) Irish consumers. We show outcomes for an IDC rate determined using Greenlink’s
proposed methodology and using the notional Irish IDC, estimated at 8.79% based on parameter values
defined in the past regime.106
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Table 18 Effect on Cap and Floor and on total payments
Methodology aspect
Cost of debt – IDC. IDC rate is determined based
on actual cost of debt, actual gearing during
construction and a notional cost of equity with
a risk premium
Cost of debt – IDC. IDC rate is based on notional
cost of debt, notional gearing and notional cost
of equity

Cap (€m)

Floor (€m)

Payments (€m)

65.32

33.55

24.01

67.07

34.27

18.97

Source: Greenlink. Provisional estimates, will be updated.

Using the proposed IDC rate results in the expected value of transfers from Greenlink to Irish
consumers to increase by €5.0m compared to the methodology where a notional IDC rate is used. An
explanation for this outcome is that Greenlink’s request to use the actual gearing during construction
weighs the IDC rate more strongly towards a low actual cost of debt, which results in lower cap and
floor levels and in consumer benefits.

6.4.5 Status
Greenlink is seeking a variation to the methodology determining IDC in Ofgem’s Cap and Floor regime,
which uses a cost of debt benchmark and a notional project gearing as a default. A variation request
for the GB application of regulation of Greenlink has been submitted to Ofgem and is being considered.
The nature of the variation is not proposed to differ between the GB and Irish applications of regulation
of Greenlink. The applicable interest rate, however, may differ between the two countries.
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7 Scenario analysis
7.1 Rationale for scenario analysis
In this Section, we present the interaction of the proposed Cap and Floor regime with different revenue
projection scenarios for Greenlink. The purpose of this analysis is to present our expectations of Cap
and Floor payments between Greenlink and consumers under different market conditions:
The Reference case represents our central estimate of Cap and Floor payments likely to
occur throughout the lifetime of the interconnector;
The Low case seeks to provide CRU with a worst-case scenario in which interconnector
revenues are low and consumer floor payments are more likely to occur. In this scenario,
we also analyse Greenlink’s ability to repay any payment accrued during a low-availability
event which causes Greenlink to be topped-up by consumers;
The High case seeks to provide CRU with a view of Cap and Floor payments that would be
realised under a High revenue scenario. We also verify that Greenlink does not realise
excess profit under the proposed incentive to operate above the cap.

7.2 Background on modelling scenarios
7.2.1 Description of Baringa’s scenarios
In 2017-18, Baringa undertook quantitative analysis of the costs and benefits of Greenlink, and
projected Greenlink’s revenues for the duration of the project under three scenarios (Reference Case,
Low and High). These scenarios reflect an internally consistent set of assumptions on installed
capacity, commodity prices, power demand, the deployment of electric vehicles, and wider
macroeconomic conditions.
The Reference Case represents Baringa’s central view on the evolution of the wholesale
power markets. In this scenario, governments attempt to pursue a balanced energy policy,
with measures designed to deliver security of supply, a competitive market structure, and
environmental sustainability.
The Low scenario considers a world with low economic growth, commodity prices and
electricity demand relative to the Reference Case. Lower commodity prices decrease the
running costs of the marginal plant and the system’s marginal price. These factors place
downward pressure on wholesale power prices and spreads relative to the Reference Case.
In line with lower wholesale power prices, investment in low-carbon generation is lower
than in the Reference Case, meaning that the scale of decarbonisation in this scenario is
limited.
The High scenario considers a world with high economic growth, electricity demand and
commodity prices relative to the Reference case. The combination of these factors lead to
higher wholesale electricity prices despite the greater penetration of intermittent
renewable energy sources (wind and solar).
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Since its 2017-18 submission to CRU, Baringa has undertaken detailed analysis of Greenlink’s ancillary
services revenues, which were previously based on high-level assumptions. For the purpose of this
analysis, we rely on Baringa’s updated estimates of ancillary revenues, together with unchanged
estimates of wholesale and capacity market revenues.
Revenue projections under Baringa’s Reference, Low and High scenarios are presented at Figure 12.
In the Low scenario, low wholesale price spreads, commodity prices and build of renewable
technologies result in low revenues for Greenlink. Conversely, in the High scenario, high electricity
demand, combined with high commodity prices and increased penetration of renewables result in high
revenues from Greenlink.
Figure 12

Greenlink’s projected revenues (wholesale, capacity market and ancillary market)

[Redacted]
Source: Baringa analysis (2017-18), including updated ancillary services revenues

In practice, the Low and High scenarios reflect conditions that would materialise in an economic
depression or boom respectively. Although it is possible that market outcomes may tend to those
predicted in the Low or High scenarios for a few years in the business cycle, we do not expect the
market to follow Low or High case predictions over the full modelling horizon.

7.2.2 Comparison of Baringa scenarios against ENTSO-E TYNDP scenarios
It is our understanding that CRU wishes to benchmark Baringa’s scenarios against publicly available
scenarios such as those published by the ENTSO-E for their 2018 Ten Year Network Development Plan
(‘TYNDP’) analysis. This section therefore identifies key differences between Baringa’s scenarios and
those published by ENTSO-E and concludes on the directional impact of such differences on Greenlink’s
projected revenues.
OVERVIEW OF ENTSO-E SCENARIOS
As part of their TYNDP analysis, ENTSO-E developed three long-term scenarios to 2040: Sustainable
Transition, the Distributed Generation and the Global Climate Action.107 The main difference between
the Baringa scenarios and the ENTSO-E scenarios is that the former derive from assumptions on the
wider economic environment (e.g. economic growth and commodity prices), while the latter derive
from assumptions on the pace of energy transition, the achievement of decarbonisation targets, and
the level of distributed generation.
The Sustainable Transition (‘ST’) (2030-2040) corresponds to a world where CO2 reductions
are achieved through national regulation, such as high carbon prices. Achieving the EU CO2
targets by 2050 relies on technological progress and a strong political push taking place in
the 2040s. In the medium term, this scenario reflects national TSO’s best projections of
future demand, capacity and other market conditions.

107

The Sustainable Transition and Distributed Generation scenarios are also available for 2030, together with
an external scenario produced by the European Commission called EUCO and discontinued for 2040. We
ignore this last scenario for the purposes of our comparison.
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The Global Climate Action (‘GCA’) (2040) is a scenario with a faster pace of decarbonisation
supported by global policies, a high deployment of renewables and of electric vehicles.
The Distributed Generation (‘DG’) (2030-2040) represents a world in which consumers take
an active role in the management of the energy system, with a large-scale deployment of
decentralised technologies such as distributed generation, demand-side response and
batteries.
GENERATION CAPACITY IN IRELAND AND GB
We compare installed capacity assumptions in Baringa’s Low, Reference and High scenarios against
those in TYNDP ST, GCA and DG.
Figure 13 presents GB’s 2030 and 2040 capacity mix under Baringa and ENTSO-E scenarios. ENTSO-E
scenarios assume slightly lower levels of firm capacity (gas), and higher deployment of renewables
than the Baringa scenarios. To compensate for the intermittency of renewables, the level of installed
capacity is higher in the ENTSO-E scenarios than in the Baringa scenarios. In 2030, ENTSO-E’s ST
scenario is closest to the Baringa High scenario; in 2040, ENTSO’s ST scenario is intermediate between
Baringa’s Reference and High scenario. Finally, Baringa’s Low scenario has significantly lower
renewables and total installed capacity than any other scenario published by ENTSO-E.
Figure 14 presents the capacity mix assumed by Baringa and ENTSO-E for SEM in 2030 and 2040. We
find that Baringa’s Reference case is largely aligned with the ENTSO-E ST scenario, and that the Baringa
High scenario is largely aligned with ENTSO-E’s DG scenario, albeit with more onshore wind and less
solar. Again, the Low scenario has the lowest levels of installed capacity and renewables deployment.
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Figure 13 Capacity assumptions in GB in 2030 and 2040
[Redacted]

Source: Baringa (2017-18) and TYNDP 2018
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Figure 14 Capacity assumptions in SEM in 2030 and 2040
[Redacted]

Source: Baringa (2017-18) and TYNDP 2018
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INTERCONNECTION IN IRELAND
Interconnection capacity projections are the same across all scenarios for 2020. Assumptions for
interconnection capacity with GB and France in 2040 differ slightly across scenarios and are presented
at Figure 15 below.
Baringa scenarios assume that SEM has a lower interconnection capacity with GB than in ENTSO-E’s ST
scenario, but a higher interconnection capacity with GB than in ENTSO-E’s DG and GCA scenarios. On
the other hand, Baringa’s projections of interconnection with France are the same as under ENTSO-E’s
ST scenario but lower than in the DG and GCA scenarios.
Figure 15 SEM interconnection capacity in 2040
[Redacted]
Source: Baringa (2017-18) and TYNDP 2018

On balance, Baringa and ENTSO-E’s assumptions on Irish interconnection capacity are broadly aligned.
COMMODITY PRICES
We also compare assumptions on commodity prices across different scenarios, including fossil fuels
(Figure 16) and EU ETS carbon prices (Figure 17).
In the short and medium term (2020-2030), we find that ENTSO-E assumes similar prices as Baringa’s
Reference assumptions for coal, but higher prices for gas and oil. By 2040, Baringa’s Reference
assumptions for fossil fuel prices are higher than ENTSO-E’s ST and GCA scenarios and broadly aligned
with DG. The Baringa Low scenario has the lowest commodity price assumptions across all scenarios.
Figure 16 Fossil fuel prices in 2030 (left) and 2040 (right)
[Redacted]
Source: Baringa (2017-18) and TYNDP 2018

Similar trends can be observed in relation to carbon prices: in the medium term (2020-2030), ENTSOE assumes significantly higher carbon prices than all Baringa scenarios. In the longer term, carbon
prices in the Baringa Reference Case are broadly similar to those in ENTSO-E’s ST, and carbon prices in
Baringa’s High scenario are broadly similar to those in ENTSO-E’s DG scenario. The Baringa Low
scenario has the lowest carbon price assumptions.
Figure 17 Carbon prices in 2030 (left) and 2040 (right)
[Redacted]
Source: Baringa (2017-18) and TYNDP 2018
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IMPACT ON GREENLINK’S PROJECTED REVENUES
On balance, we find that ENTSO-E’s scenarios are likely to be more favourable to Greenlink than
Baringa’s Reference case:
Higher renewables deployment across GB and Ireland imply higher wholesale price
volatility, due to renewables’ intermittent nature and the increased likelihood that they
may set the price in some periods. Increased volatility increases the potential for wholesale
price differentials between GB and Ireland in any given hour and would result in higher
congestion revenues for Greenlink.
Higher commodity prices, including CO2 prices, lead to a wider spread between the cost of
generation of renewables and thermal plants. With significant renewables capacity on the
system, the wholesale price fluctuates between periods of low prices, in which renewables
set the price, and periods of high prices, in which thermal plants set the price. This
increased price volatility in connected markets, combined with the wider spread between
high and low prices, would increase congestion revenues for Greenlink.
Consequently, the Baringa Reference case is likely to result in relatively conservative estimates of
Greenlink’s revenues, compared to ENTSO-E’s scenarios. Similarly, Baringa’s High revenue scenario
has more conservative assumptions than ENTSO-E’s scenarios in some respects (e.g. capacity build,
carbon prices) and stronger assumptions in other respects (fossil fuel prices). It is therefore a plausible
scenario, resulting in relatively high interconnector revenues. Finally, Baringa’s Low scenario presents
a combination of unfavourable assumptions not considered in any of ENTSO-E’s scenarios. Based on
this benchmarking, Baringa’s Low scenario is an unlikely, worst-case scenario.

7.2.3 Cap and floor payments under Baringa’s scenarios
We note that variation in interconnector utilisation and revenue would not impact the cap and floor
levels, since these would be determined in advance of the interconnector commencing operation.
However, it would make a difference to the payments between Greenlink and consumers when
revenues breach either the cap or the floor level. Greenlink estimates that the net present value of
cap and floor payments to/(from) Irish consumers under the different scenarios modelled by Baringa
would be as follows.

Scenario

NPV of cap/floor payments (€m)

Reference case

24.01

Low case

(9.63)

High case

167.35
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8 Benefits to Ireland and Irish consumers
8.1 Key benefits of the Cap and Floor regime
8.1.1

Interconnection investment

Under the fully regulated model, the level of return is typically designed to attract investment by
incumbent TSOs. Due to the regulated nature of their business, where all of the revenue risk and much
of the performance and cost risk sit with consumers, incumbent TSOs are able to access funds at a cost
that matches a low risk profile and that of onshore assets.
Under the Cap and Floor regime, it is possible to earn higher returns than under the regulated regime
in exchange for a lower level of revenue and cost protection. This is what enables non-TSO developers
like GIL to raise project finance.
The level of guaranteed revenue for the project is defined by the floor, which reflects the
project’s cost of debt.108 The level of revenue underwritten by consumers is therefore
significantly lower than under the fully regulated model.
In exchange for taking additional risk that would otherwise be borne by consumers, the
developer is able to earn returns above the floor through good commercial operation of
the asset and stringent control of costs..
This provides the opportunity for investors with a higher risk tolerance to earn returns that are
commensurate with the risks engaged in the development and operation of an interconnector A larger
pool of debt and equity investors are willing to finance interconnection investment, and a larger
number of developers can access funds. This increase in available funds results in a corresponding
increase in interconnection investment, and projects such as Greenlink are developed.

8.1.2

Competition

As argued in section 8.1.1, the balance of risk and return under the Cap and Floor enables developers
to access a wider pool of capital, including a range of infrastructure investors which would not
otherwise invest in interconnection in Ireland. A larger pool of potential investors will increase the
availability of funds and spur competition between capital providers, reducing the cost of financing
interconnector projects.
Increased access to debt and equity capital will also facilitate competition between a larger number of
potential interconnector developers, including non-TSO developers. The number of projects currently
seeking to connect GB to other markets attests to this. The resulting increase in the number of
potential interconnector developers will improve innovation and cost savings as developers compete
to attract funding for their projects. The overall effect of increased competition from new entrant
developers and investors will be lower cost of interconnection, and potentially greater levels of
interconnection while delivering significant benefits to Irish consumers.
108

Assuming that the interconnector meets its minimum availability target.
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8.1.3

Cost

In addition to enhancing competition between different funding sources and between different
developers, several features of the Cap and Floor regime ensure that interconnection is delivered at
the lowest possible cost to consumers.
Within the bounds of the Cap and Floor revenue levels, the interconnector is fully exposed to cost
variation. Standard commercial behaviour implies that interconnector owners will seek to minimise
costs as they can expect to keep the resulting savings with a high degree of confidence. This would be
expected to affect all project costs, including project construction, financing and operations. The
existence of the floor revenue level does not reduce the incentive to minimise cost since, ex-ante,
developers cannot be sure that their revenues will be below the floor level. For the same reason, the
fact that the revenue floor level is set at the cost of debt does not significantly diminish the incentive
for interconnector owners to minimise debt costs.
The incentives for interconnector owners to minimise cost would benefit Irish consumers in three
ways. First, the incentive to minimise borrowing costs would result in a lower floor revenue level.
Second, the incentives to minimise CAPEX and operating costs would reduce the probability of
interconnector revenues slipping below the floor level. Finally, the incentives to minimise CAPEX and
operating costs would increase the probability of revenues rising above the cap level, triggering payouts to consumers.
Overall, these incentives would mean that costs are likely to be lower than under the regulated model.
These savings would be passed on to consumers through lower floor payments and revenue-sharing
above the revenue cap. The costs of Cap and Floor interconnectors could also be used as a benchmark
and enhance performance of regulated projects.

8.1.4

Performance

Within the bounds of the Cap and Floor revenue levels, the interconnector is fully incentivised to
maximise availability to increase congestion revenues. For ex-ante measures that can impact
interconnector availability, the incentive to undertake such measures is provided by the expectation
that subsequent interconnector revenues are likely to be between the Cap and Floor levels.
Greenlink’s proposed Cap and Floor framework also contains incentives to ensure that the
interconnector would continue maximising availability when operating below the floor or above the
cap.
As discussed in Section 5.1, the interconnector would not be eligible to receive floor
payments if availability falls under 80% over the assessment period unless this is caused by
force majeure. This would ensure that the incentive for the developer to maintain
availability over the minimal threshold is no less than for a merchant interconnector.
Similarly, the introduction of a gainshare mechanism above the cap, as detailed in Section
6.1, would allow the developer to retain a share of additional revenues as it continues
operating above the cap. This will ensure that Greenlink will seek to maximise availability
and associated benefits for consumers when revenues are above the cap level.

Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

105

Higher interconnector utilisation would be expected to benefit Irish consumers through lower
electricity prices as set out in section 6.1.3.

8.1.5

Risk allocation

The Cap and Floor regime seeks to allocate risk to the party best placed to bear it. Consumers and
developers are still liable for a degree of risk, but also gain additional protection compared to
alternative regimes (fully regulated or merchant).
Equity holders remain exposed to revenue, availability and cost risk when returns are above the floor
and to the risk of losing the floor if the availability threshold is not met. However, the floor provides a
degree of revenue protection such that the interconnector can service its debt even in low revenue
periods.
Consumers remain exposed to low revenue periods, but this exposure is minimised to the lowest level
of underwriting that enables the project to service its debt. Consumers are not required to provide a
regulated return at the full regulated WACC over the lifetime of the asset and hence the level of
underwriting of risk by consumers is much lower under the Cap and Floor regime than under the fully
regulated regime. Finally, consumers are also protected from excessive returns by the revenue cap.
Overall, the Cap and Floor framework allocates the bulk of controllable cost and availability risk, as
well as revenue risk, to the interconnector owners on the basis that they are best able to manage those
risks and this risk allocation maximises incentives on interconnector owners to reduce cost and
improve performance. This results in a higher benefit to Irish consumers.

8.2 Key benefits of Greenlink
8.2.1

Scope for new interconnection

In the last two decades, the isolation of the Irish electricity system (including Norther Ireland) has
reduced significantly, with the development of two 500 MW interconnectors, EWIC between Ireland
and Wales, and Moyle between Northern Ireland and Scotland. These interconnectors have brought
significant benefits to the Irish market, including higher security of supply and lower prices. However,
the size of interconnector benefits is limited by their capacity. In the context of a supply shock, it is
only possible to resort to interconnector imports up to full interconnector capacity. Beyond this,
additional sources such as expensive indigenous generation need to be dispatched in the absence of a
new interconnector.
Historical utilisation data for EWIC and Moyle shows that existing interconnectors are regularly utilised
at full available capacity, which may vary depending on planned and unplanned outages. This
demonstrates that there is scope for an additional interconnector to deliver benefits to Ireland.
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Figure 18 EWIC’s utilisation profile

Source: Gridwatch, downloaded on 10 July 2019

Figure 19 Moyle’s utilisation profile

Source: Gridwatch, downloaded on 10 July 2019

Additionally, Greenlink’s location on the Irish and British networks is largely independent of EWIC and
Moyle and will enable access to the market via different transmission routes, which will avoid
transmission network congestion.
Greenlink Cap and Floor submission to CRU
Baringa Partners LLP is a Limited Liability Partnership registered in England and Wales with registration number
OC303471 and with registered offices at 3rd Floor, Dominican Court, 17 Hatfield’s, London SE1 8DJ UK.

107

Detailed analysis undertaken by Baringa in 2017 concluded that the additional interconnection
capacity provided by Greenlink would bring significant benefits beyond those already provided by
existing interconnectors.109 The remainder of this section provides a qualitative overview of the
benefits that Greenlink will provide to the Irish electricity market and to Irish consumers. We do not
propose to update the quantitative assessment contained in our first study because the findings of our
granular market dispatch modelling and full cost-benefit analysis are likely to remain largely
unchanged.

8.2.2

Security of supply

It is widely recognised that interconnectors can make a positive contribution to security of supply and
system reliability, provided that market prices reflect scarcity conditions and that interconnector flows
accurately reflect prevailing price differentials. By providing import and export capacity between
Ireland and GB, the introduction of Greenlink will improve security of supply for consumers, or allow
the same level of security of supply to be achieved but with lower investment in power generation
capacity.
Reduction in expected energy unserved
Greenlink would enable the two power systems to offer mutual support at times of system stress. In
real operational timescales, if an unplanned power station outage or fault at a time of peak demand
would otherwise result in emergency demand controls, Greenlink could be used by TSOs in Ireland and
GB to mitigate these impacts and reduce the risks of further cascade tripping events leading to a
potential blackout.
Assuming that system stress conditions in Ireland and GB are not perfectly correlated and energy can
flow to each market when it experiences a stress event, Greenlink should reduce the risk and economic
cost associated with unserved energy. In principle, the benefit offered by Greenlink would equal the
reduction in Loss of Load Expectation (LoLE) in Ireland multiplied by the Value of Lost Load (VOLL). 110
If a de-rating factor of 70% is assumed for the expected contribution of the interconnector to system
stress conditions in Ireland, Greenlink would be expected to add 350 MW to the Irish system during
periods with tight capacity margins, which will contribute to the reduction in LoLE in Ireland.
Deferred investment in generation
It is possible that Greenlink can affect the schedule of new investment and the pace of retirement of
existing capacity while keeping the overall level of security of supply constant.
Greenlink may provide additional capacity more competitively than planned generation
investments, that would no longer be needed in the short term, saving CAPEX and other
costs that no longer need to be remunerated through capacity and wholesale markets.
109

Baringa (2017), ‘Greenlink: Updated Cost Benefit Analysis for Ireland’, 22 December
In SEM VoLL was set at €10,000 for 2007/08 and then increased with inflation giving a figure in 2018 of
€11,128.26 (see: https://www.semcommittee.com/sites/semcommittee.com/files/media-files/SEM-17071%20TSC%20Policy%20Parameters%202018%20Decision%20%20Paper.pdf). In GB the current estimate
typically used by Ofgem is £17,000/MWh based on a study by London Economics in July 2013, but this is
acknowledged to be an average estimate applicable only to certain customer groups
110
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Greenlink may provide an exit signal to inefficient capacity reaching the end of its useful life
and hasten its closure, saving the high operating costs associated with inefficient
generation capacity that no longer need to be remunerated through the wholesale market.
Both of these outcomes would result in significant cost savings for Irish consumers. As an illustrative
example, if Greenlink deferred the build of 400 MW of CCGT capacity in Ireland, the deferred
investment cost alone would be approximately €320m, assuming a CCGT capacity cost of 800 €/kW.
Alternatively, if annual CM clearing prices in Ireland are used as a proxy for the value of generation
capacity in the Irish system, and a de-rating factor of 70% is used for the interconnector together with
a possible range of CM clearing prices of €30-50/kW for the Irish CM, this could result in overall annual
savings of between €10.5-17.5m.111

8.2.3

Greater integration with Europe

The EU’s Third Energy package was designed to unlock the benefits of electricity and gas market
integration between Member States. Its aim is to create common arrangements for trading energy to:
Ensure a level playing field and expand wholesale electricity and gas market competition;
Facilitate cross-border investment in energy infrastructure; and
Provide energy at lower prices to customers through more efficient use of resources.
Increased interconnection across Europe is seen as a key enabler of a fully functioning and connected
European Electricity Market.112 Accordingly, the EU has adopted ambitious interconnection targets of
10% by 2020 and 15% by 2030. These targets imply that, by 2030, interconnections should be sufficient
to export 15% of a country’s total production to neighbouring countries.
In this respect, Greenlink will form an important link across the Irish Sea, doubling the interconnected
capacity between the Republic of Ireland and GB, helping Ireland to achieve its interconnection target.
To acknowledge its contribution to meeting European targets, Greenlink was awarded the status of
Project of Common Interest, and received funding €9.2m from the Connecting Europe Facility.113

8.2.4

Improved price competition114

Different countries with different generation mixes and demand profiles are likely to have different
wholesale prices, particularly if they are not interconnected or if existing interconnection is
constrained. This means that competition for demand is limited to the capacity installed in each
market. The installation of an interconnector between two markets effectively creates a larger market,
where capacity in the lower price market can bid in the higher priced market. Competition between

111

70% x 500 MW x 1000 x €30 – 50/kW = €10.5-17.5m
It is worth noting that, price differentials may still persist across bidding regions, owing to differences in
supply/demand and physical constraints on interconnection capacity.
113
http://ec.europa.eu/energy/maps/pci_fiches/pci_1_9_1_en_2017.pdf
114
In this section, we provide a qualitative assessment of the effect of Greenlink on wholesale competition in
Ireland and GB. The quantification of the impact of the project on competition (using the HerfindahlHirschman index or the Residual Supply Index) is outside of the scope of this study.
112
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generators increases in the higher price market as new capacity enters and undercuts more expensive
generators.
Figure 20 below illustrates how significant price differentials can occur between non-interconnected
markets, such as Market A (high price) and Market B (low price). Specifically, competitive generators
in Market B cannot be used to meet demand more cheaply in Market A, and consumers in Market A
need to buy their electricity at a high price.
Figure 20 Wholesale price formation and competition in non-interconnected markets

If markets are linked by an interconnector, competitive generators in Market B are able to sell their
production in Market A. This benefits generators in Market B, who gain access to a market where
wholesale prices are higher. Similarly, the interconnector benefits consumers in Market A, as
competitive suppliers enter the market and provide their electricity at a lower price. Less competitive
generators are displaced in the merit order and are no longer required to meet demand. This is shown
at Figure 21.
Figure 21 Increased competition in interconnected markets

The increased number of players results in higher liquidity in both markets and in higher production
by competitive generators. This improves social welfare and overall market efficiency. It is worth
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noting that, in practice, both interconnected markets may in turn become the high- or low-price
market, depending on factors such as demand or supply shocks caused by weather changes as well as
other factors.
The operation of Greenlink will also lead to an increase in traded volumes in the Irish and GB wholesale
electricity markets, thus contributing positively to the overall level of market liquidity.
At times of high demand and high prices, Greenlink will be a net importer of energy into
Ireland, which will increase competition in the Irish wholesale electricity market and reduce
the market power of the largest generation companies. Increased competition from British
generators will benefit Irish consumers through lower electricity bills, assuming that
changes in the wholesale price of electricity are passed into consumer bills in full.
At times of low demand in Ireland, competitive Irish generators, including renewables, will
be able to offer their production in GB. This will enable generators to receive a higher price
for their generation as they are given the opportunity to compete in the connected market.

8.2.5

Facilitating the development of renewable energy

Renewable generators generally have high capital and fixed costs, and low short-run marginal cost.
For investors to recoup their investment, it is important that renewables operate during periods in
which their output is required and valued on the wholesale market. In this respect, periods of low or
negative prices pose a significant risk to project returns, as projects are not remunerated for their
production in such instances.
Increased electricity interconnection reduces the frequency of negative or very low prices as
renewable generators are sometimes able to export their production to the interconnected market at
a higher price. As oversupply reduces, the price duration curve becomes flatter at its extreme ends in
both markets, which improves the wholesale price captured by low-carbon generation technologies
and limits costly renewables curtailment.
Accordingly, Greenlink would limit negative price periods and curtailment across Ireland and GB, and
improve the flexibility of both markets. This reduction in risk would create a more favourable
environment for the deployment of renewables, which may translate into a lower weighted average
cost of capital for renewables in Ireland, and result in additional investment in renewable capacity.
The creation of a favourable environment is essential for the delivery of Ireland’s ambitious
renewables targets presented in the Climate Action Plan 2019, which sets out the aim of 70% of
electricity generated from renewable sources by 2030.115 Interconnectors further facilitate the
integration of renewables as connected markets are more flexible and better able to deal with the
intermittent nature of renewable generation. This is confirmed in the Climate Action Plan 2019, which
states that:
‘Increased levels of storage and interconnection will be critical to absorbing high levels of
renewable generation on to the system’; and
115

DCCAE (2019), ‘Climate Action Plan 2019’. The plan presents indicative levels of increased installed
renewable capacity by 2030, composed of at least 3.5GW of offshore wind, up to 1.5 GW of solar PV and up to
8.2 GW of onshore.
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The development of ‘an offshore electricity grid, in tandem will new interconnection […]
will allow Ireland to balance its significant renewables potential with security of supply
and develop long-term ambitions to export its offshore renewable resources’.
From a distributional perspective, the question of whether these benefits would accrue to producers
or consumers largely depends on the type of contracts signed by renewable projects.
Merchant assets, built without any support from consumers, would be expected to benefit
from increases in captured prices.
Although few details are available on the upcoming renewables support scheme replacing
the REFIT, our understanding is that it will be based on a CfD framework. In this case, higher
captured prices for renewables would reduce consumer payments against the strike prices,
which would also translate into significant consumer benefits.

8.2.6

Investment and job creation

Greenlink is a major energy infrastructure project representing €400m of private capital investment in
Ireland and Wales. Its development, construction and operation will have a positive impact on the two
economies at national, regional and local levels: jobs and supply chain benefits, facilitation of growth
of low carbon energy sectors and downward pressure on consumers’ electricity bills.
During the three-year construction period there will be approximately 250 direct jobs in each
jurisdiction, along with knock-on economic benefits. Once the project is operational, there are
expected to be around 20 permanent jobs in County Wexford, Ireland and five in Pembrokeshire,
Wales required for the regular operation and maintenance of the asset.
GIL is committed to maximising the use of locally-based contractors and personnel during the
construction and operational phases of the project. The significant amount of work due to take place
at the landfall, cable and converter station sites will require skills and experience available from
contractors in the area. The types of services that could be locally-sourced include transportation
equipment and personnel, materials (for example, supplying and pouring concrete), electrical
connection, hospitality and catering for civil engineering and earthworks, office supplies and cleaning,
site security, fencing, and waste disposal.
GIL has reached out to local businesses throughout the development and consultation phase and have
made contact with a number of contractors interested in providing services once construction begins.
In addition, where the design and the route of the project offers opportunities to benefit the wider
local community, GIL is exploring these.
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