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Irish Solar Energy Association

Shaping our Electricity Future

Consultationresponse
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electricity system. Representing our nearly 140 members, we are working to achieve at least 5GW of

solar PV on the Irish electricity system by 2030, throughagement of stakeholders; education of

society and industry; and setting best practice.

We are grateful for the opportunity toespond to this crucial consultatiand look forward to
continuing to engage with EirGrid on the wider renewables rollGitenthe breadth of the
consultation document, we have opted for a dual approactesponding to the consultation:

i This cover paper addresses central points raisgtie Shaping Our Electricity FUtu({®OEF)
consultation documents

f  Appended to this documensiour solar PV policy strategy documénNB f | Yy RQa a2f | NJ
which describes many of the wider changes required to enable solar PV to thrive on the Irish
system

The challenge of meeting and surpassing the 70% target requires concerted and targeted/édfort

have to move from 12.6 TWh of renewable electricity in 2020 to producing of the order of 30TWh at

least by 2030It will be a floor rather than a ceilingsevidenced byi KS D2 SNY YSy i Qa NBEO
evidence on the Climate Action Plarat approah requires urgency of implementation.

Fundamentally, the plan should inde an allowance to move beyond the 70 by 30 framing.

ROADMAP

1. Todeliver the volumes of renewable electricity required to meet the policy limes it
would seem sensible toonnect as much of the existing project pipeline as may be feasible.
Many of those projects possenscessary approvand are advanced througtonnection
assessmentd=or example, we estimate a project pipeline of 7GW of de\4rwith
potentially 2.1GW eligible for RE3alone.This consideration points tine likelihood thata
DevelopetrLedapproach wilbe foundational to connecting much of the renewable
electricity connected to the system within this decad&at said, welo note thatthree of
the scenarios envisage connections operatingabasinessasusualapproach

2. Reviewing those pipeline numbers suggest at ND NA RQa  Ithé gotin¥iallcdle? y a 2y
of solar PV deploymerare a significantinderestimate As quanified by AFRY Management
Consulting, andsdiscussed i NB | y R Q & a go@fdlid With S5uinfdadds by 2030
would:

a. Decarbonise electricity by a further ##@n via wind and RESSsolar alone
b. / NBFGS F ySi SO02y2YAO 3I8BAY 2F emncYy LISNJI

c. Reducdispatch down by over 40%, potentially saving on constraint payments
GKAOK gSNB €HycYY AY HANHNKHM
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3. While the scale of offshor@ind is crucial to delivering a longéerm decarbonised
electricity supply, the enabling work &celerate its deployment should not be to the
detriment of shovel ready solar projects which can deploy initkerim andaid the ongoing
decarbonisation of our systemA tonne of carbon dioxide abated today viié more
valuable than a tonne ated in future years.

4. With policy and the risk of underperformance in other sectors, it is crucial that we
decarboniseslectricity generation as rapidly as possible. Zero carbon needs to be our,target
not 70%. We would adkirGrid tofurther model what the effective zero carbgortfolios
look like and share their analysis with the market. No other body possesses the data and
capability todo so. We will need to maximise all technologies.

5. Grid coss are a substantial elememf the LCOE for Irish projectrid investment may help
reduce the costs of connecting renewables. ISEA would welcome commitments from EirGrid
on reducing connection costad providing much greater certainty to generator customers
on those costs earlien the processThis matter iespeciallymportantfor RESS customers
who agree a price and assume grid cdatsn advance of the project connecting.

NETWORK

6. Due to the short deployment timeframes for deployment of solaroR\A site (e.g.
construction times can be 2 months), the grid delivery timeline usuallythe critical path
Given the structure of RESS, each day of delay results in lost revéaEéswould strongly
urge EirGrid to progress the common projects identified withindbesultation. The
delivery rate of connections will determine the volume of renewable electricity on the
system.

7. Inline with the above@mphasis EirGrid should immediately progress the identification of
Associated Transmission Reinforcement (ATR) and Firm Acces#yQEAQ) projects, so
that contracted and ECP 2.1 jeots can advance and participate successfully within the
RES® auction. Development of the netwoicluding uprates and smart technology
solutions delivered in a tiely fashion is essential tfaciitate firm access for project®
allow themto progress successfully from RESS auctions to energisation.

8. ISEA understands from the consultatitwat 0% constraints will not be a requiremeior
firm access ithe future. If our understanding is correct, that is a pragmatic approach that
we would welcomeand would request further engagement with EirGrid to develop a policy
to supportthis decision! LJ2f A 0& 2y AGRSSYSR FANXySaaé¢ ySSR:
shouldbe included in connection offers by when a project will be deemedifenthe date
by when sufficient ATRs should have been completed to reach expected constraint levels of
X%. After reaching deemed firmness projects should be compensated appropuiatiely
the levels of support. This will present savings to the consumer as ultimately generators will
not have to price in the risk of constraimto RESS prices.

9. ISEA ates theclarification provided im Q&A session hosted by EirGrid thiatee scenaris
assumed a level of constraints of B&acceptable in 2030. ISEA does not support this level
of constraint as acceptable, particularly as there will be energy balancing and potentially
curtailment applied on top of thse volumes
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10. ISEA would question efeents of the analysis of the Developleed approach and suggest
that the use of some technology options would mitigate a number of the conaaiised
Examples include: dynamic line rating, series compensadind a focus on longer duration
storage optims. We queryif sufficient attention is being paid to smarter system solutions
rather than large scale infrastructure development, sucla asibsea HVDC link from
Moneypoint to the northwestRouting the HVDC link via Moneypoint will result in satorati
of the 400kV network and it not being available t@olve capacity issues in other areas (i.e.
southwest and midlands)he solution to capacity issues in the Nowtlest cannot be at the
expenseof other areas.

11. TheSmartGrid Technology toolboshouldbe continually developed to meet future network
needs including post2030 Technology that haa proven track record in other EU/GB
jurisdictionsshouldbe fasttracked for approval and inclusion in the toolbox availabléh
network planners.All barriers around immediate roll out and implementation of new
technology solutionshouldbe progressed as a matter of urgency

12. In addition, given the portfolios of projects across solar and wind, we would strongly
guestion theview thata businessasusualapproachwill result in meeting only 63RESE. If
sufficient connections and infrastructure are delivered by TSO and DSO within the time
period, that outcomeshould not arise

13. ISEA would welcome evidence of the practical steps taken to im@r8@ SO collaboration
on network project delivery beyond reductions in the numbers of intercompany
committees.

14. The midlands arei the backbone of the electricity system and a fundaméataa in terms
of: facilitating the connection of generation in the midlandsd power transfer of
generation connectedll across the countryReinforcement of the midlands needs to be
progressed as a no regrets priority to ensure continuinbouatl of shovetready projects in
this area It alsomeansthat when the constraints in surrounding areas are addrested
midlandswould notbecome a bottleneckas was identified in all scenarios of the TES.

15. Any uprates currently planned should be to the mating permissible at that voltage level.
Circuits that are limited by a substation component ratimghort section of the circuit
should be progressed immediately for uprate. Low rated cir¢uibottlenecks like the
midlands should be progressed irediately. Any new circuits network reinforcements
should be future proofed to allow voltage uprates more easily in the future.

16. GIS stations are not easily extended and are usually seen as a final solution. EirGrid should
ensure that they leave sufficiespace in GIS stations to future proof for their own
requirements as well as future generator/battery connectiofsr exampleeightbay 110kV
busbars in some South West stations aheadynearly fully allocated between system line
bays, existing intertsitransformer bays and bays reserved for future interbus transformer.

A smilar situation will exist with the Bracklone station that is currentlthi@planning
process as thel10/20kV GIS station does not allow for any expansion or future proofing for
additional bays or voltage level (i.e. 38kV)

OPERATIONS
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17. As noted above, a decarbonispdwer system is probably a firmer basis on which to make
strategic system decisions on tleng-term composition of the generation fleet, than the 70
by 30 targetThe SOEF essentially envisages a 208t&m comprised of natural gas,
onshore and offshoravind, solar ®, pumped hydro antatteries ISEA support EirGrid
undertaking analysis of zero carbpartfolios andreviewing the steps to arrive at that
destination.The key constraint that the study does not look beyond 2030 may be an
important one; the solution$o progress to 70% RESand beyond may look very different in
that context.

18. We would strongly support urgency around the implementation of new DS3 Sysietnes
ArrangementsDetailed design should commence as soon as possible, following on from the
high level consultation earlier this ye&lle are also very supportive sfatements that
support theimportance ofsolar generatiorbeingd Sy I 6 f SR 182 LEANB@GSRS a SN A
2SS y2GS GKIGdG GKSNBE Aa RIFEGS 2F vH . FhaS@ T2NJ 4/ ;
should confirm that date to the market as soon as possil§IEA are supportive of the idea
of transitioning to volumeébased procurement, buwe would like to understand its
implementation before offering fuller support.

19. As noted by tha'SO, it is crucial for industry to understahd detail of how they propose
to redispatch and operate the system in this neality so that investors have clgrito
GYF1S Yy AYyTFT2NXYSR Ay JSa Givesd theivolteOok ranegaifle T N2 Y (|
electricity required and the time available, it really points to the need for urgent delivery of
new operating models

20. The challenges in filling capacity in the &gty Remuneration Mechanism (CRM) auction
point to the challenges of financing new plant in the Irish mgritet revenue line needs to
be bankable. Building igreatercertainty into the system servicesvenue streanshould
enable more assets to come torthe bars It could also facilitate subsidy free renewables
onto the systemreducing dependence on RESS iwadimising opportunities to deliver new
renewable energy generatorfs an example of the scalgat ispossible, the UK market has
1GW of subsigifree solar as of Q1 2021 with the majority of thmtingutility scale.

21. Trials of smart solutions such as the Energia or Solo Epeoppcts, where successful, need
to rapidly progress from trial into active practio#/ith recent capacity anslystem
operational challenges, aralhuge volume of renewables waiting to connect in advance of
the RESS deadline, measures that intdoice some element of flexibility enabling the
accommodation of renewables are needed rapidly.

22. We note the statements on pulttig in place a robust governance frameworkthe
Operational Pathways tihhe 2030 ProgrammdSEAvould welcome visibility of that
structure.

MARKETS

23. The paper notes the importance of key regulatdesigndecisiondeing made early, for
example many of th market timeframes appear contingent on SEM Committee decisions
being made this yeait would be helpful to see a comparable degree of urgency from the
SEM Committee

11/06/2021 CONSULTATIGNESPONSE 4
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ISEA would welcome evidence of greater alignment betweemkbjective in policy and
SOEF, and current regulatory practice. The former is progressing on the basisimising
sources of renewable electricity on the system, the latter is progressing policies that are not
conducive to this goaFor example current proposed decisions @und treatment of

curtailment and constrainas part of implementing the Clean Energy Package espose
industry to a wide range gfotential revenue and output risk, that could undercut the
commercial model foassets.

ISEA strongly supports the proposediesv of the existing Market Roadmap. The current
market design is built around principles of scarcity aratginal pricing which reflect an

older philosophy of centrally dispatching thermal assets. In a renew@btetd, the power

is generated when the sushines and the wind blows, and the challenge is matching that to
demand More simply, we are likely to see high volumes of cheap (essentially free at the
margin) green poweon our system, which challenge that market design heuristic.

ISEA welcomes theéagements on removal of barriers to entry to new

technologies/solutions at scale. Many of thaa® regulatory, relating to market registration

and remunerationWe would welcome the production of concrete proposals for those

OF NNASNREIX o0dzAf RAy3a 2y (KS 42 NlengReneStwith2 RI G S
solution providers. Many of the issues have been identified already

ISEA, as noted in NB f | y Rufiig hdve dortcédids about the CRM modelling of capacity
andare supportive of the proposal to move from backward casting to forward casting. The
element of tailoring is important, as there are characteristics of the power produced that
will be relevant ér adequacy. For example, solar PV outpaing a particular profile over

the day.

Review of network tariffs needs to be undertaken with urgen&gA has longstanding
concerns with the current model where they are largely based on capacity (leviedgr M
rather than outpu (per MWh), which better reflects their use of the system and does not
discriminate on the basis of capacity factor. For example, lower capacity factor renewables
paying a highefee relative to their production than higher capacitgtar units.

We ae supportive of incentives for early delivery of capacity, thouggré needs to be
alignment across actors. If the incentiegistsfor the generator, but the networks
companiesdo not connect in time, then it is not a meaningful inceativ

Timely policy certainty on the implementation of the Clean Energy Package ahead of RESS
auctions is key to the successful and steady developmerr@wable electricityprojects.

ISEAbelieves it to be a foundational principle that renewable eledifiprojects should be
compensated as set out in Clean Energy Package

Proposals to grandfather constraints will have a detrimental impactoewable electricity
projects as they will be asked to carry a disproportionate level of the impact of constraint
when compared to existing generators. Reding constraints is the preferred option. Grand
fathering of constraints is considered a retrospective change to the assumption RE projects
had when they bid into RESS 1 and is undermining their ability todvecd. This will have

a severe impact on the cost of new renewables as they will need to price in this risk

11/06/2021 CONSULTATIGNESPONSE 5
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33. Systems need to be in place so that qmiority dispatch RE projects have the ability to
participate fully in the market so they can avoid thgpacts of negative price events.

34. While the exante auctions in the existingSEM market have proved succesgtg
continuous market simply is not working, with very little liquidity. As a result, when the
forecast output of renewable generation changearticipants often have to accept the
potentially highly, punitive imbalance price. This is in stark contrast with markets in
continental Europe and GB where there are functional, highly liquid, continuous markets.
The initial market roadmap envisageach a market to be in place by 2023. Noting that the
IDA1 and IDA2 markets span the Eg#fest and Moyle interconnectors, work should begin
immediately to put in place a continuous market between GB &BEM by 2023By
Gt SEFNYAYy3I ¢ KA 8ntirg apprgiidte softyidate ahdvhaddwarEirgrid and
SEMO can ensure that such a market is functional from the minute the Qefécconnector
is operational

35. We would support anything that can be done to establish the functional liquid futures
markets so as to support diversification of technologies that will help increase penetration
of renewables e.g. green hydrogen

11/06/2021 CONSULTATIGNESPONSE 6
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Executive summary

Ireland must increase the volume of renewable electricity threefold by 2030, if it is to meet its

renewable electricity targets and get the economy onto a pathway consistent with the Climate

Action Bill 2021. Achievement within that i} YS NBIj dzZA NB&a Yl EAYA &l GA2Yy 2°
renewable electricity technologies: solar photovoltaic (PV), onshore wind and offshore wind.

The triggering mechanism for solar PV beginning to deploy at scale was the 2020 Renewable
Electricity Support Seime (RESS) auction (REp®hich awarded 796MW of capacity. Policy

makers and system planners have consistently underestimated the potential contribution from solar
PV in Ireland. The project pipeline is conservatively estimated to contain a minimugwif 7

1 winners in the RESKSauction;

1 2.1GW of projects with grid and planning so eligible to compete in the-RE&Sion
eligible projects;

1 afurther 2.3GW, with planning, connection rights or in planning; and
1 atleast another 2GW in a growing pipeline of eatiyge projects.

The Irish Solar Energy Association (ISEA) estimates that delivery of up to 5GW utility scale and 1GW
located on custmer sites or premises is feasible by 2030. That is before we consider the array of
potential locations for generation by customers which is a largely untapped resource for Ireland.

Benefits to Ireland from a 2030 utiligcale renewable electricity portio with 5GW of solar PV
include:

1.y lyydzr€t 3FAy G2 OdzadG2YSNAR 2F emnc YAftA2Yy
and savings in support costs outweighing the costs of buying that electricity in the market;

2. Anadditional 7% greenhouse gas em@ss improvement than if delivered via onshore and
the RESS solar; and

3. All renewables are turned down less by the system operator in 2030, by approximately 40%.

In 2020, 11.4% of all wind power was lost for system reasons. Payments from energy

suppliersand ultimately customers, to compensate other generators for filling that gap in

K248 1AYRa 2F a40SyIFINAR2& N8B SELISOGSR G2 G20l
ISEA has modelled a range of investment scenarios ranging from business as usual to a higher
ambition scenario (5GW utility scale and 1GW on customer sites). By 2030 the investment range
g2dzft R 0S FTNRBY emMdprt o0AftA2Yy dzZLJ 2 endtH O0AffA2YS
businesses across the nation.

However, there are a set of localisbdrriers that are making solar PV more expensive and slower to

RSt AGSNI AY LNBflIYyR GKIY Ay 20KSNJ 2dzZNAREARAO(lAZ2Yyad
RES® O2YLI NBa (2 I {LIyAaK | dzOGAz2y | GSNI IK 2F €HI
in GB. Difference in solar resource quality does not explain the gap.

Inspired by doughnut economics, the potential scale of the Irish solar industry is presented as the
gap between a set of barriers that are constraining growth through and sets ofezsahitigating

11/06/2021 LNBfFYyRQ&a az2f !l NJ Fdzi dzNB 2
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the effect of those barriers. The figure below sets out the barrier categories and the enablers that
O2dzZ R INR¢ GKS az2fl N aR2dAKy dzi ¢ @

Those constraint categories are:

1 Networks¢ ESB Networks and EirGrid have to connect and energise rereelabtricity
projects at a scale and rate that dwarfs anything in our history. However, the processes and
costs around connecting to the Irish network are the central constraint for the solar PV
industry and require fundamental reform;

1 Planningg the costs, standards and timelines associated with navigating the planning
process will determine the volumes of Irish renewable projects, and the process is in need of
reform;

1 Routes to Marketg The primary commercial channel for utility scale solar power to reach
the market is the RESS. With the first solar PV RESS projects in construction, that policy is
beginning to deliver. However, without addressing a set of risks, the existing optiarowil
function effectively, and neither will the alternatives mature; and

i Participationg solar PV can enable Irish customers, schools, farms and businesses to
participate in the energy transition. There is a large untapped resource in this space that
could be unlocked with a targeted set of enabling mechanisms.

A green future will be one in which solar PV is making a substantive contribution. The required level
of urgency is not evident; as the OECD notes, Ireland has one of the highest rates of greenhouse gas
emissons per capita. Focused and urgent delivery on the enablers in this document is essential.

2030 is just around the corner.

11/06/2021 LNBfFYyRQ&a az2f !l NJ Fdzi dzNB 3
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Figurel: Solar PV "doughnut'enablers for an industry of scale
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1 Introduction

GLNBfIFYR KIFIa 2yS 2F (KS KAIKSald NIGSa 2+
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Ireland generated 43% of all electricity consumed from renewable sources in20&0id, 2021)
meeting our renewable electricity target of 40% by 2020. The 2030 target is 70%. Indications are that
target may have to be thddor for our renewable electricity ambitions.

Electricity may need to bear some of the decarbonisation load for sectors that may struggle on
current trends to substantially decarbonise, for example agriculture which comprises 35.3% of
greenhouse gas emissis in 2019, has increased emissions by 9.5% since(E®9Q 2021)

t 2t A0& YIF{SNAE FLIISIFNI G2 NBO23yAasS GKS ySSR G2 ad
consultation on the Climate Action Plan is requesting inpubtions to increase renewable
electricity beyond the 70% in the 2019 Climate Action PIHECC, 2021b)

To move from our 2020 position to the existing 2030 target requires a transformational approach to
delivering renewable ektricity. In 2020 Ireland generated 12.6 terawatt hours (TWh) of renewable
electricity to satisfy 43% of consumpti¢BEAI, 2021bYhe push for electrification of heat and
transport to mitigate emissions in those sectors dhe predicted growth of data centres drives a
requirement for not only the share of renewable electricity to increase, but the total amount
produced. Based on EirGrid forecasts of future dem@idsrid and SONI, 20210 med the 2030

target will require the generation aft least30TWhof renewable electricity.

We must plan to triple the level of output from renewables within the next nine years. Achieving this

goal requires a mobilisation of resources and an urgency dfadglperhaps unmatched in the

KAAZG2NE 2F LNBflIyRQa SySNHe& aSOG2NX¥ ! & &adzOK3IZ L NE
electricity.

This document argues that solar photovoltaic (PV) is an essential element of the solution, capable of
substantivelycontributing to those targets. In fact, we argue that Ireland will not reach its targets

without a contribution of at least 5GW from utility scale solar PV and a further 1GW from distributed

solar PV behind the metér

Borrowing from thex R 2 dz3 K y dzii 21Bodel weriide @ha solar industry around two horizons
that will determine the scale of the solar PV industry in Ireland:

1 Aset of current barriers constraining the scale in the market represented by the inner circle
in Figure2;

1 A range of enabling policies to unlock an industry of scale, illustrated by the outer ring in
Figure2; and

¢ SKAYR GKS YSGSN¥ NBFSNR (2 lye SySNHe NBfFGSR I OlACL
odzaAySaaovod LG A& 0O2YVY2ytRSNEAT TEMNBYK ANRITSRNEF NR2Yy S1yFINRH/&j
electricity network.

2 Firstdescribed in 2012 (Raworth, 2012).
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industry).

Both barriers and enablers are grouped around four key themes: Planning, Networks, Routes to
Market and Participation. These themes are further discussed later in the paper.

Solar industry
scale

Participation Planning
LIMIT

Routes to

Market Networks

Figure2: The solar doughnuta model for industry growth

This paper is structured as follows:

1 Section2 reviews the potential for solar PV in Ireland and describes potential deployment
scenarios;

i Section3 describes a number of the economic and environmental benefitigher solar PV
installation scenarios;

1 Sectiod analyses the constraints upon the growth of solar PV across the four themes and
specifies mechanisms to unloclsector at scale;

i Section5 summarises the key takeaways from this report; and

1 The Appendix sets out the assumptions underpinning the deployment scenarios wighin th
report

The scale of potential contribution from solar PV has been consistently underestimated by Irish

L2fAO08 YI1SNBR yR aeaidsSy LXIFTYYySNA® ¢KS aASO0G2N) 27
component of that phrase is speed. We must deliver witlpetncy upon the rhetoric.

In 2019, the Dail declared a climate emergeftdguses of the Oireachtas, 2021 the intervening
period, the following developments have occurred:

f  The Comptroller and Auditor General warned of ugtmHp YA f ft A2y Ay TFAySa
wider renewable energy target of 16% by 2020 and purchases of carbon credits. This

11/06/2021 LNBf I yRQa a2f ! NJ ¥FdzidzNB 8
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F2ff26SR LNBfIYR LI&@AYy3 emMHM YAf f ®Bcgof2zy O ND i

the Comptroller andAuditor General, 2019)

T ¢KS LNRAAK D2JSNYYSyYyl | VYAKENRESBNBEY BIANEE &8:

transferg® from Denmark and Estonigrish Times, 2020and

T ¢KS 9dzNRBLISIHY [/ 2YYAAaaANatnalERetgy and GlidaBePirS(RECPINES £ | v |

finding a lack of coordination on network planning, and that the dependence on offshore
wind projects arriving before 2030 means Ireland would be below the trajectory towards its
targets for the first half of the 2 (European Commission, 2020) effect, meaning that if
Ireland experiences any delay in the offshore wind space, the country is exposed on delivery
of renewable electricity.

3 Statistical transfers refet® a process whereby one country purchases renewable electricity volumes on
paper from another country to count towards their own targets

11/06/2021 LNBfFYyRQ&a az2f !l NJ Fdzi dzNB 9
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2 Industry potential

This chapter intended to provide a sense of the potential scale of the industry in Ireland. It reviews
the international context for solar PV, which has resulted in it dominating renewables investment
and deployment worldwide. The section then considers the currenésifithe Irish industry,

describing the depth of pipeline at utility scale and behind the meter. Finally, it sets out a number of
potential solar deployment scenarios.

2.1 International context

The International Energy Agency (IEA) described solar PVasftes 1 Ay 3 2F EASOG NX OA
2020)and that for projects with lowcost financing and highuality resource:

Gaztl NJt+ Aa y2g 0(0KS OKSI(ES2G0)4a 2 dzZNOS 27T

Solar PV has been the beneficiary of vertiginous drops in costs: 90% over the previous decade
(Lazard, 2020)Analysis by Lazard of the unsubsidised Levelised Cost of Energy éc@B&p range
of technologies shows solavRvith the lowest cost overall.

400

350
300

Y
200 \

2020 mean levelised cost of energy ($/MWh)

150 — -
100 #’g
50 — —_—
0
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
CCGT —Coal —Nuclear — (Gas peaker
- Geothermal Solar thermal=——Wind Solar PV

Figure3: 2020 levelised cost of energy for utility scale power generétiarard, 2020)

These cost reductions are reflected in the global capacity installation figures (127GW in 2020) and in
investment figures ($148.6bn in 2020) meaning that globally it is a dominant renewables technology.

4Essentially a measurement of the minimum price at which a project would have to generate in order to break
even over the lifetime of the asset

11/06/2021 LNBfFYyRQa &a2fF NJ Fdzil dzZNB 10
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The IEA expects solar PV to set installation recevdsy year after 2022 across 130 countries.
Between 2020 and 2030, they forecast an annual growth rate for solar PV dfE.8%2020)

$ billion
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21 210 H Other
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Figure5: Global REE investment 2002020(BloombergNEF, Figure4: global 2020 renewable installatioRENA,
2021) 2021)

2.2 Irish solar industry

The stronger solar resource in Ireland is primarily i~ o g
the southern half of the country. If one draws a line 3 =
on a map from Dundalk through Athlone and
through Galway, théikelihood is that an installation
south of that line will receive stronger irradiation,
than an asset north of that line.

s

s

One interesting feature of the feasible solar PV
resource in Ireland is that it aligns with many
demand centres (e.g. Dublin, Corkat&tford). This
suggests an opportunity in Ireland to generate
renewable electricity close to where the demand is
meaning potentially less of a need for significant
network upgrades.

o 'Mulli/i?gar Q‘A B
\ lone =< No— % .? ¥
(08 R (Rublin
5 i

At time of writing, ISEA has a membership of over =
138 parties, reflectig a broad cross section of
companies active in the Irish solar industry includir
amongst others: developers, advisors, local energv , -

. . . Figure6: Solar PVesource in Irelan@Solargis, 2020)
agencies, solar installers, equipment manufacturer
community renewables, and academics. We have
found it is helpful to dferentiate between utility scale solar PV and behind the meter.
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Utility scale solar PV refers to projects seeking to connect to the public electricity networks at either
distribution or transmission level.

796 megawatts (MW) of solar Pspacity was successful in the Renewable Electricity Support
Scheme (RESS) auction in 2(R0Grid, 2020a)SEA expects a substantial proportion of those
projects to be delivered by the end of 2022, as per the RESS Termsratitiois. At time of
drafting, ISEA is aware of a number of those projects having entered into construction.

At time of drafting, our analysis suggests a range of 1.55YGW of solar PV that will be eligible to
compete in the second RESS auction (RESfie in the fourth quagr of 2021. An interesting trend
across the auctions is that projects are increasing in size with most capacity likely to connect into the

transmission network as per the figures below. This trend points to solar PV projects diversifying in
terms of scée.

70
’g 60
=
> 50
o
S
] 40
o
>
® 30
g
< 20
10
0
= Transmission = Distribution m Transmission = Distribution
Figure7: ratio of RES3 eligible solar connecting at Figure8: average capacity of RE3@ligible solar PV at
distribution and transmission distribution and transmission

A 2019 analysis of the total utility scale solar PV quantified a pipeline of at least 7 gigawatts (GW).
ISEA understands that levels of eastgge development projects have increased since then. As
shown inFigure9, (MullanGrid, 2021)ve understand there to be over 5GW of solar projects at more
advanced stages of development, suggesting at least 2GW followingdotbigise projects.

SGenerators with an export capacity of over 40MW are generally expected to connect at the transmission
level, and generators below that threshold generally connect into the distribution network.

11/06/2021 LNBf I YyRQa a2fl NJ Fdzi dzNB 12
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Figure9: Solar PV at different developments stages, excluding-statyeprojects(MullanGrid, 2021)

2.2.2 Behind the meter

Behind the meter can be envisaged as customers taking more control and generating their own
power. From a solar PV perspective, this could manifest as solar panels on homes, farms, public
buildings, businesses and industrial parks around the couAsVablel suggeststhere is a
substantial untapped resource here.

Building category Number

Residences with a Building Energy Rating 929,352(SEAI, 2026)

certificate

Farms 137,500(CSO, 2018)

Primary and post primary schools 3,962(Oireachtas Library & Research Service
2020)

Commercial buildings 109,000(SEAI, 2015)

Tablel: potential building stock in Ireland

Extracting meaningful estimates of the potential scal¢hefbehind the meter space is complicated
by gaps within the data. For example, ESB Networks has cited a figure of 18,500 microgeneration
grid connection§ESB Networks, 2020a)it have acknowledged in public forums that thedru

number may be a multiple of that volume. As shown indbevetable, the available datasets range

in terms of their recency.

6 This figure captures the residences with a Building Energy Rating (BER) as opposed to the number of homes.
The 2016 Census listed 1.73 million single residence buil@®®, 2017¥uggesting further substantial
potential loations for solar microgeneration.
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ISEA estimates that as of early 20@&talled solar PV capacity behind the meter in Ireland was
53MW (48MW of capacity at customer sites and a SMW private wire project in Kinsale). In Section
2.3, we discuss potential growth scenarios in this space. If a relatively modest proportion of these
were to have solar PV installed, it could substantively contribute to meeting customer demand. By
increasing what is generated by consumers, it reduces the drathie wider electricity system,
decreasing what needs to be generated on the distribution and transmission system.

If Ireland was to pursue a residential rollout of 250,000 residential solar PV installations as per one of

the scenariogde Boer, etal., 20280y (G KS D2 @SNy YSydaQa O2yadzZ Gl GA2Yy
Support Scheme (MSS), the available capacity would be of the order of 750MW, equivalent to a

power station.

2.3 Solar PV deployment scenarios

ISEA has estimated thr@etential solar PV deployment scenarios across both utility scale and
behind the meter (BTM). The assumptions behind each scenario are set out in more detail in the
Appendix to this report. The approximate ranges of 2030 solar PV capacity across thésaoearar
be broken down as follows:

1 Behind the meter: 245MW,023MW
i Utility scale: 2,495M\B,055MW
i1 Adggregate: 2,740MV8,078MW
The three scenarios (represented in the below figure) are:

1 Business as usual (BAta delivery pathway in line with current pracgi and rate of policy
change

1 Moderate ambition (MA)¢ a delivery pathway with greater policy urgency in the 22225
period than BAU

i1 Higher ambition (HAY, a solar PV delivery pathway consistent with the policy
recommendations in this report

7,000
6,000
5,000
4,000
3,000
2,000

1,000

Business as Usual (BAU) Moderate Ambition (MA) Higher Ambition (HA)

Capacity (MWSs)

EBTM m Utility scale

FigurelQ: 2030 solar PV capacity by scenario

The impact of the above scenarios is further explored in the next section.
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3 Benefits

This chapter considers a selection of the benefits accruing to Ireland from pursuing the scenarios
described irthe chapter above.

3.1 5GW utility scale

This subsection considers the benefits of a 5GW usligle solar portfolio, drawing upon recent
independent research by AFRY Management Consy&RRY Management Consulting, 202he
methodology of that report used three scenarios:

1 No Solar Ambition (NSA)in which no further solar beyond the REBfrojects was
connected;

1 Lower Solar Ambition (LSA)which assumed 2.5GW of solar PV installed in the Single
Electricity Market (SEM) by 2030; and

1 Higher Solar Ambition (HSA)which assumed 5GW of solar PV was installed in the SEM by
2030.

The HSA and LSA scenarios were modelled and compared agaiN§Ahecenario with the express
intent of demonstrating the impact of blending that volume of solar into the renewable generation
portfolio, alongside onshore and offshore wind.

The AFRY analysis found substantial savings to Iritysiom a 5GW deployment; the net annual

LAYy (G2 O2yadzYSNAR o6l a emnc YAffA2Y o0& Hnop® ¢KASZ
supporting renewables (discussed below) and carbon emissions outweighing the cost of buying

power in the market taneet customer demand. As can be seen from the below graph, the savings

increase as solar capacity increases.

€m
150

100 m Cost of meeting

I l o
50

m Cost of supporting
0 — T . T T existing renewables

B Cost of supporting
future renewables
capacity

capacity
-50

-100

Cost of overall
emissions from
power generation

-150

-200 ¢ Net cost

-250
2025 2030 2035

Difference between Lower Solar Ambition
and No Solar Ambition

2025 2030 2035

Difference between Higher Solar Ambition
and No Solar Ambition

Figurell: annual societal cost differential between lower/higher solar ambition and the no further solar sceneeiand |
(AFRY Management Consulting, 2021)
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TOTAL EMISSIONS BY HOUR OF THE DAY IN 2030 (ktCO,) The research by AFRY found that

ktCO2 blending higher volumes of solar PV into
200 the renewable electricity mix actually
further improved emissions
performance. A renewables portfolio
with 5GWof solar PV would displace a
further 7% of emissions than one which
built out no further solar than the RE&S
projects.

160

120

80 This benefit accrues from thengple fact

that output from solar PV occurs during
40 the day, displacing more carbon
intensive generation assets. This effect is
most pronounced during the middle of
12345678 9101112131415161718192021222324  the day, as showin Figurel2, which
compares the houby-hour emissions
Figure12: electricity greenhouse gas emissions profile over day ir  Profile over a day in 2030 across the
2030 three scenarios (NSA, LSA, HSA).

0

CKEFEG 73 Ff2yS Ad 62NIK F LILINR EA Y| thSifish ecanamy byy A £ £ A 2 y
HnonX olFl&aSR 2y G(KS eyn LISNI (G2yyS OFNb2y GFE LINEY
United NationgVaradkar, 2019)

Combining solar PV with wind is beneficial for operation of tisé bower system. According to

AFRY, this is due to the complementary output profiles of those two technologies in Ireland. Broadly,
KAIK 2dziLIdzi LISNA2Ra FT2NJ a2t N R2y Qi (QogiaMc (12 O2 NM
Dermott, Sweeney, Doddy, & Griffin, 2020his difference over when they generate means their
O2YO0AYSR 2dzii Lidzi & o6 S G SNJARSY MarBderent Consuliinga2R21)JS 2 F RS
Demand and supply match better, ang@ing that both technologies are curtailed less. If that

curtailment is lower, then it is likely that thermal plants will be redispatcHeds. In that scenario,

constraint payments would also likely be lower.

"The Irish system differentiates betweeturtailmentg where renewable output is reduced due to overall
volumes of supply being too high relative to demand; and constrgimtsere localised network issues prevent
the transmission of renewable electricity. In both cases, a renewable generatdhbi output turned down.

81n this context redispatch refers to fossil fuel generators being turned up to compensate for the volumes lost
to the system when renewable generator is turned down. Constraint payments are compensation made to a
generator tha has been moved off the position they traded in the market for system reasons.
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Put simply, with a blended mix of the tembiogies, renewable output is turned down less and there
is a lower incidence of compensation being paid due to local network constraints. To provide a sense
of materiality of these effects:

1 In 2020, 11.4% of the renewable electricity generated was losttdicurtailment or
constraint(EirGrid Group, 2020aand

1 Constraint payments for the year 2020/2621NE S & G A Yl G SR (3EM enyc ®dnd Y
Committee, 2020)

The AFRY analysis clearly fititts the three major renewable electricity technologies and the
system are beneficiaries of increasing solar PV in the generation mix.

Exhibit 4.12 - Renewable curtailment in Exhibit 4.13 — Renewable curtailment in
Ireland (% of available resource) Ireland (TWh)
ENSA ®LSA mHSA Twh = Offshore Wind u Onshore Wind
16% 5 Solar PV
14% 45
12% 4
3
1)
8% 2.5
6% 2
4%
o ] h h I
0% - - | |
a8 38 “"":"“” 4<<t T < <<
RIRIR| |RIRIR| [RIRIR gwg 2 4|2 2]9|2
Onshore Offshore Solar PV 2025 2030 2035
wind wind

Figurel3: curtailment levels by scenario in AFRY report (AFRY Manag€omesilting, 2021)

As discussed above in Sectihrby 2030 Ireland will need to generate multiples of the volumes of

renewable electricity ppduced in 2020. Given the expectation that the 2030 target may need to

increase due to under performance in other sectors and the strength of the pipeline, Ireland should
maximise onshore renewables as it enables offshore renewables. The European Comnaitei a
RSLISYRSyO& Ay LNBflyRQa LXIlIya 2y Ewmdpaak2NBE sAYyR L
Commission, 2020)

Ultimately, a lower risk strategy is maximising the onshore capability in the near term while rapidly

progressing the offshore sector in terms of meeting renewable targets. Ireland will need every
renewable generator it can muster.

9The Irish wholesale electricity market year runs from 1 October to 30 September
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As the figure below shows, if Ireland progresses 5GW of utility scale solar, it closes one third (34%) of
the gap to the targetthe remainder is broadly equivalent to 2.5GW of offshore wind or 4GW

onshore wind. A blended strategy maximises our potential to hit targets, make up for shortfalls in
other sectors and put Ireland on the pathway to net zero by 2050.

35

11.7
30
25

20 6.1

15

12.6

10

2030 electricity demand (TWh)

RES-E (2020) Solar (5GW) Other RES-E 2030 RES-E (70%)

Figurel4: pathway to 70% RES

3.2 Economic benefits

This section considers economic benefits across both utility scale and behind the meter.

LY WHnanmpXI YtaD SadAYFGSR | en O0AftA2Yy DNRB&A +I f dzf
PV(KPMG, 2015 KA OK ¢l & SljdA@lItSyd 2 e€eo FT2NI SOSNE ewm 3
been a substantial underestimate.

Il ONRP&aa L{9! Qa (KNBS axsiofdl difit@ dand dp&&icna BipendiirRe ik y { SO
SAGAYIFIGSR G emodptr o0AffA2Y (2 endtH OAfEAZ2Y |

LSA in the AFRY report approximates our BAU scematitha HSA scenario is equivalent to our HA

scenario.

Business as Usual (BAl Moderate Ambition (MA) Higher Ambition (HA)

Utility-scale emMmbdecnoy EMDPpOY EHDPOOY
Behindthe meterf e o HY Y VY EYHTYY EMDPT O Y
Total EMDPPTOY EHDPTTOY ENPTHOY

Table2: investment estimate by scenario

A key observation on these numbers is that the utility scale projects are a more efficient means of
YIFEAYA&AY3I OF LI OAlGe 2y (GKS &aeadsSy FTNRY &2t Nt +

The moredisaggregated nature of the behind the meter space, means that while a lower capacity,
the associated investment will be more diffuse, meaning a higher number of installations in a wider
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number of locations. More simply, it is money spent on facilitatirgparticipation of homes,
schools, businesses and industry in the energy transition.

Some observations on the behind the meter investment figures:

1 This behind the meter figure is highly sensitive to the volume of domestic installations,
suggesting substdial gains to communities and homeowners from maximising those
gt dzySaed {YIft aoOlLftS AyadlttlriArzy Ay@SaityYSyd
homes, small businesses and farms)

1 The mediursscale installations are the next largest in sizeoss all scenarios ranging from
emMnyYy (2 enTnYYy3IX &dzZ33SaidAy3a @rtdzS Ay AyldSND:
levels (e.g. farms, SMES)

Worldwide, solar PV holds the top position for employment amongst renewable energy, providing
33%(or 3.75 million) of all renewable energy jobs in 2QERENA, 2020bKPMG previously

estimated an industry supporting up to 7,300 jobs per an{idAMG, 2015¥ These figures could
provide a boosto employment in rural Ireland.

10ISEA has plans to update this analysis
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4 Enabling a solar future

Using the doughnut economics inspired model, ISEA has framed the space available to the industry
as a product of a set of barriers constraining its progress, and a group of enablers potentially
mitigating some of those barriers and facilitating growth. As discussed above, a substantial increase
is possible, but only if the enablers are implemented with the required urgency.

The impact of these limits is not only to inhibit the growth ofiasustry, but to make delivery of
solar PV in Ireland far more costly and slower than it needs to be. These factors are explored in the
rest of this chapter.

4.1 Networks¢ ESB Networks and EirGrid

The infrastructure to connect renewables, how it is allocatadted and used, as well as the rate at
which it is delivered will determine the volume of renewables that Ireland connects to its network.
The network companies have to connect and energise renewable electricity projects at a scale and
rate that dwarfs aything delivered to date. Between 2011 and 2020, each year on average Ireland
connected 301.7MW of wind on avera@&irGrid and SONI, 2021)

The processes and costs around connecting to the Irish network are the centratadoinitr the
solar PV industry and require fundamental reform, as further discussed below.

Barrier Mitigation measure(s)

Conservative planning 1. Do not unnecessarily future proof
Network planning standards in Ireland have connections, transformers and
been identified as overly conservative with substations

G Fdzi dzNB OF LI OA e ySS 2. Allowing direct connections into
near impossible circumstances of maximum distribution or transmissin lines as
NBySglofS Sy SEEPowNE appropriate

Europe, 2021)These standards result in
substantial works being required for solar PV
connections that are not considered necessa
in other jurisdictions, for example, substations
with a land footprint equivalent to Croke Park
These requirements generate substantial
additional cost. Sub 5MW projects that may
directly connect into the network elsewhere,
here trigger transformer upgrades.

Cost uncertainty 3. Provide more certainty on connection
Projects awarded contracts in RES&e costs at the estimate stage
experiencing substantial increases in network
costs far in excess of what could be reasonal
expected. Examples include: transmission
connected projects seeing pass througists
increase by multiples; and distribution project
having connection prices double.
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Barrier Mitigation measure(s)

Lack of urgency in delivery

The level of urgency required to connect
projects in line with Governmetnargets is not
evident. RESE solar PV projects awarded
contracts in 2020, some of whom would have
planned to connect in 2021, had as of time of
drafting yet to receive their work programmes
for transmission or distribution projects,
meaning the 2021 das were in jeopardy.

4. Price control mechanism to include

stronger incentives and disincentives
for delivery of connections to time
Networks companies to provide firmer
connection dates to projects

Firmer commitments from ESB
Networks and EirGrid on efficiey
gains and targets

Modular substations

In Ireland substation buildings are brick
buildings(ESB Networks, 20208)here is
greater use of containerised modular solution
in other markets, entailing less construction
cost and time. On the Irish system those
solutions will be limited to 20kV and beld&SB;
Networks, 2020h)constraining tie
circumstances under which they can be used
compared to GB, for example, where we havg
seen examples of their use in equipment rate
for 38 kilovolts (kV) up to 40kV. If applied in
Ireland, any solar PV connecting into the
distribution system could useraodular
substation with a much reduced cost.

Allow more widespread use of modulg
substations across the distribution
network

Capacity modelling

Capacity on the system is modelled by EirGri
based on capacity credits, calculating the
jdzl yGAGE LEF YA IS MF 8@
would replacgEirGrid and SONI, 202This
standard does not reflect reality and likely
underestimates the benefit from solar PV,
meaning its potential contribution is
conservativelyforecast.

Model solar PV capacity correctly, mog
accurately reflecting its real world
contribution

Inequitable network charges

Use of system charges in Ireland are calculat
on the basis of capacity (per MVBirGrid,
2020b)rather than output (per MWh). This
creates an inequity between onshore wind an
solar as wind capacity factors can be triple
those of solar in Irelarféimeaning that for each
unit of electricity, solar PV is paying three tim
as much as a wind farm. Bagithis charge on
output would have reduced the average strikg
priceinRES8 o0& | G f SKHKPKG,¢

2020)

Restructuring network charges for
renewables on a per unit of output (pg
MWh) basis rather than on a capacity
basis (per MW)

11 As evidenced by the capacity factors usedhia RESS auction for the two technologie®ECC, 2020)
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Barrier Mitigation measure(s)

Active System Management 10. Expedite active system management
A more active approach to system managem programme

could be transformationg]lESB Networks,
2021) unlocking far greater opportunities for
distributed generation and potentially
unlocking capaty to connect renewables. ISE
understands that it is to be phased in betwee
2023 and 2026. We would support measures
bring that timeframe forward.

Private wire restrictions 11. Urgently ease restrictions on private
The rules around developing prieselectricity wires

networks that are not part of the public grid
infrastructure are restrictive in Ireland. These
restrictions are commonly identified as a
barrier to corporates looking to expand
operations and connect in renewables.
Resolving this issue watentified as an enable
in the SEAI consultation on facilitating CPPAg
Under Government policy (the original Climat
Action Plan), this issue was to have been
reviewed and legislation completed by the en
of the second quarter of this year.

Network cost approval 12. Establish a higher threshold of eviden
la y240SR Ay L{9! Qa N| prior to CRU approving network cost
consultation on the Generator Standard increases

Charges, ISEA is firmly of the view that the
evidence threshold for CRU to approve netwq
cost increases shadibe high, otherwise it
reinforces a tendency for those costs to
increase. Those costs have been on an upwg
trend for a number of years now and ISEA
members operating across markets consister
note the expense associated with securing
connection to tke Irish electricity market.

Managing constraints 13. In order to minimise the level of

In 202, 6.1 % of wind output was lost due to constraint in the future aprogramme
network limitations(EirGrid Group, 2020a) of grid upgrades to be agreed and
Looking at future constraint levels, it is clear committed to by EirGrid and ESB
that asmore projects connect to the network Networks in order to facilitate the
there is a need for substantial upgrades to thg levels of renewables required to meet
electricity network or significant levels of the 2030 targets.

constraint could arise for project&irGrid
Group, 2020h)The wider renewables industry
is concerned about the rate of delivery of
infrastructure by EirGrid and ESB Networks g

the lack of recent network upgrades.
Table3: constraintenabler analysis for Networks

11/06/2021 LNBfFYyRQ&a az2f !l NJ FdzidzNBE 22



aee
08, » oy pam

& ISEA

Irish Solar Energy Association

4.2 Planning

Interms of successful awards of planning, solar PV has had a good record to date. According to

tlwQa LXFYyYyAy3d RIFEGFEOF&AST €20t LI FYYAYy3I | dzi K2 NR
PV applications as of December 2020. Our members cumulatiwegierpe points to substantial

areas of improvement in the process and associated matters.

It is essential that an appropriate level of rigour and efficiency flows through the planning system, or
Ireland may never deliver the necessary volumes of renewatlglects. The costs, standards and
timelines associated with navigating the planning process will determine the volumes of renewable
projects available to connect to the Irish electricity system.

Barrier Enabler(s)

Inconsistent approach 14. Utilisation of solafappropriate

ISEA remberexperience suggests varying planning standards to review projects
levels of understanding of which surveys sho
be undertaken to evaluate the potential impag
of a sitein different planning authoritiesThis
situation can result in studies being
commissioned to support a project applicatiof
that may not strictly be necessary. This
situation can result in additional cost and time
ISEA has previoustpmmissionedvork (Future
Analytics, 2016dn planning standards and is
undergoing a process to update that wolBEA
would welcome the opportunity to place that
before the Government when completed and
share with planning authorities around the

country.
Planning duration 15. Extension of planning durations to 40
Planning permission for solar PV projects in years

Ireland isoften granted on a 25ear basidy

An Bord Pleanald.ocal planning authorities
typically give 3685 year life spans/aluations
for projects often include an assumption of a
30year project life, imjlying an intent to
extend planning permissio®nalysisuggess
that a longer planning life of up to 40 years
would reduce LCOE cost per MWh by up to
€ n dfapa RESS project, potentially a
substantial amount over the lifetime of a
project(KPMG, 2020)and a direct saving to th
consumer. In addition, it may stimulate
investment interest from players looking for
longer life investments such as pension funds
Resourcing 16. Increase funding and resourcing of
Planning athorities nationally(An Bord planning functions

Pleanéla, 202(nd locally(IP1, 2015have
experienced significant resourcing constraint
YR LI I YYSNARAQ ¢g2NJf 2
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Barrier Enabler(s)

There is potential for the planngnprocess to
become a chokepoint.

Development Contributions 17. Standardisation of planning
These are mechanisms for developers to development contributions across the
contribute to infrastructure costs within a loca country

authority area. They are usually expressed o
per MW basis. Development contributions ca
erode a substantive proportion of project
revenues. In addition, there are substantial
variances between different local authority
areas. ISEA is aware of a range of developm
contributions consuming 7%7% of firsyear
project revenues across different counties.
These kinds of figures compare to a standard
contribution in the UK o£1k/MW upfront. In
addition, given the mandated contribution of §
fSFad enka2K Ayidz |
Fund for RESBprojecs (DECC, 2020here is
an element of double counting here in that
projects are contributing into the local
community throughout their lifetime.

Local Authority commercial rates 18. Standardisation in application of local
There is uncertainty on the treatment of rates authority rates across the country
across local authority areas. They comprise g
cost element with a substantial impact on the
business case for a utiligcale solar PV
installation. Recent analysis found tHat a
RESS project, costs associated with rates
O2YLINA &SR e dpdPnokazK
RESS price(KPMG, 2020)n combination,
development contributions and commercial
rates could threaten the viability of some
projects arand the country.

Appeals 19. Enforce more rigorous standards of
Appeals in the planning process are common proof or qualification to have an appeg
for example, An Bord Pleanala received 101 heard

energy and utilities appeals in 20{2n Bod
Pleanala, 2020)The appeals process can add
significant time and cost to the development ¢
a process. Analysis of appeals to An Bord
Pleanala between 2017 and 2019 for wind
farms found the average decision time was 6
weeks(Beauchamps, 2019The above sugges
consideration of which parties have standing
make an appeal or consideration of the
appropriate standard of proof might be a

worthwhile exercise for policy makers.
Table4: constraintenabler analysis for Planning
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4.3 Routes to Market

Routes to markeare the commercial channels for energy projects to get their powetoatie

market. It is often usgin the industryas a shorthand term to cover a variety of structures whether
subsidised (such as RESS) orsursidised (merchantThese mechanisms are key as they
determine the finance a project can attract.

In Europe they are often structured aroudd-risking revenues, so that an investor has confidence
in future cashflows. For example, RESS guarantees a price under certain circumstances so an investor
can estimate how much money they could put into a project.

Maximising confidence in the mechanismd creating diversity of routes to market should enable a
higher volume of projects to reach the market than might be supported under RESS alone. However,
those alternatives will only credibly function where measures are taken to address a set ofaisks th
are further set out below.

Barrier Mitigation measure(s)
RESS Timing 20. A firm programme of annual RESS
With recent ministerial comments at a Wind auctions and commitment to RE8S
Energy Ireland (WEI) conference suggesting happening in 2021

that RES may not happen in 2021, an
impression of uncertainty is emerging over
future auctions. Visibility of a pipeline of
auctions would generate confidence within th
market and internationally. Ultimately, RESS
likely to be the primary delivery avenue for
onshore renewable electricity projects in the
first half of the 2020s and is k&0 projects

materialising.

Comparative costs 21. Focused policy review of the matters
There are cost elements in the Irish market contributing to costs of renewables in
contributing to higher prices than in other Ireland

9dzNR LISFY YI NJ Sia dievedk
in RESS$ compares to a 2021 average Spanis
I dzZOG A 2y LINA O $ANRKS, 2@21H) n
The difference in quality of resource does not
explain the price difference. The UK
Government estimated an LCOE for utility scq
solar of£44/MWh in GBBEIS, 2020Even
allowing for other costs not within the scope ¢
an LCOE, that still leaves a wide margin.

Redispatch 22. Apply limits to volumes that can be
In recent consultations, new renewable redispatched without compensation in
generators in SEM are potentially exposed to the market

substantial loss of revenues due to their outp
being turned down due to curtailment or
constraint(SEM Committee, 20216EM
Committee, 2021b)Without some form of cap
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Barrier Mitigation measure(s)

on the potential exposure, RESS prices may
need to increase to address the risk, or proje
may struggle to secure financing.

Subsidy free 23. Develop taxation supports to
The UK market has 1GW of subsidy free sola encourage subsidy free models
PV as of Q1 202Bolar Media, 2021 While
costs within the Irish market may curnty
discourage subsidfree models, concerted
action on costs and potential prompts via
taxation may encourage take up levels for
developers seeking routes to market beyond
the RESS auctions.

Corporate PPAs 24. Increased transparency on the source
As noted in a recent consultatid®EAI, 20214a) of guarantees of origin

the Irish Government has ambitious 25. Establish PSO credit for corporates
expectations of the Corporate PPA market, contracting CPPA up to volume of CP

which are not being delivered in the current
market. In addition to the private wire
arrangements, the increasing corporate
appetite for transparency on energy sources
aligns well with policy mechanisms to reward
sourcing of domestic renewable electricity an
providing greater transparency on the source
the electricity underpinning a guantee of
origin. One key principle, however, must be tk
retention of a difference between RESS and
CPPAs as alternate routes to market. In othe
words, the Government should not interfere
with RESS to meet CPPA goals.

Hybrid sites 26. Estalish hybrid site settlement
As evidenced by the projects in the forthcomi arrangements

batch of projects under the Enduring
Connection Policy ECP2.1, there is a growing
portfolio of hybrid sites. Legal advisors are
noting that it is becoming common practice fg
developers to include scope for a second
renewable generator or a storage asset wher
they are planning their site. Hybrid sites may
offer a mechanism to extract greater effinigy
from network connections. Currently it is not
clear how the generators would be
compensated in the market, especially if one
them was in receipt of subsidised revenues.
Clarity is required on appropriate settlement
arrangements for these sites.

Expertise 27. Additional resourcing of the CRU with
The CRU has a broad remit with 102 staff as appropriate technical expertise

2019, yet it lacks certain technical expertise
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Barrier Mitigation measure(s)

AYGSNyrttexz a S@OARS
spent on professional servic€GRU, 2021
ISEA would strongly support the developmen
of additional technical expertise in the CRU
staff to enable internal scrutiny of technical
matters such as energy networks. Otherwise,
there are questions as to how independently
they can analyse certagubject areas.

Regulatory mandate

The implications of the Climate Action Bill 207
are profound for the state, particularly in term
of the level of decarbonisation required. It
suggets a need for all organs of the state to b
aligned with delivering decarbonisation. The
/ w! Qa €S3rt YIyYyRFGS
that decarbonisation of energy is a greater

priority for the regulator.

28. Align legal mandate of CRU with
decarbonisation ageda

Tableb5: constraintenabler analysis fdRoutes to Market

4.4 Participation

One of the strengths of solar is its ability to be deployed both at utility scale and in customers
premises right into the microgeneration levelidS 2 L S4aQ K2YSa® Ly STFFSOGzZ A

opportunities for a variety of participants to engage in the energy sector. There is potential for it to

be the means of customers actively partaking in the space, a consistent theme of Government policy

in recent years.

Overall, while there are a number of programmes (many of which are under SEAI management) the

space still remains fragmented without a coherent policy framework and a limited set of
mechanisms for citizens and organisations to be active prossime

InL { 9vie®, the energy transitiorshouldcreatean ecosystem whereby every Irish home and
business is enabled to be full participants within the energy transition. This view entails Irish
households being both sources of generation (microgeneratom storage/flexibility (batteries,

EVs) happening within an efficient home (via BER and efficiency interventions) where heat demand

is met using sustainably produced sources (e.g. heat pumps).

Socioeconomic class should not be a determinant of ayCitiza

participate within the energy transition

Ly GKS 06St2¢ NBO2YYSYyRIGAZ2Yy&ax L{9! LINRLRaSa

to the energy transition.
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Barrier Mitigation measure(s)

Behind the meter policy

There areelements of a behind the meter and
demandoriented policy within the wider
framework, but there is not a coherent unifyin

policy.

29. Develop a coherent policy framework
for distributed generation and behind
the meter

Microgeneration Support Schem@SS)

ISEA estimated that the annual value to a
homeowner of the proposed MSS incentive ir
the original consultatiofDECC, 2021ajould

I SNF 23S emnn LISNI I yy
incentive would seem unlikely to encourage
widespread consumer take up of
microgeneration.

30. Structure MSS supports so that
incentive is front loaded and of a
sufficient level to encourage customer
take up

Rooftop solar planning limitations
Currentdomesticregulations state that
planning permission is reged where solar
installation covers an area greater than 12
square meters or 50% of the total roof area,
whichever is the lesséfzovernment
Publications, 2007)This ruling is an
unnecessary restriction on the capability of
customers to maximise their setbnsumption.
Beyond the residential sector, commercial
users also face unneeded limitations, with so
installations limited to a maximum of 50 squa
meters(Government Publications, 2008&ier
which planning is required. The associated
LI I yyAy3 LINROS&aaz Ay
can take & months adding cost and time to
installations.The Department of Housing, Loc
Government and HeritagoHLGHhas been
reviewing tre restrictionand potential
exemptionsfor years consulting upon it in
October 200{DHLGH, 2007)

31. Ease rooftop solar PV planning
restrictions and expedite the
exemptions workstream

Programme bundling

There are indications of plans to bundiel&8
PV incentives with other programmes (e.g. a
requirement for a minimum BER rating). ISEA
would view solar PV as a potential entry poin
for customers beginning their journey towards
a more sustainable future. Including a
requirement for expensive retfds prior to
supporting solar is more likely to dissuade
participation overall and meet neither energy
efficiency nor renewable energy targets.

32. Enable solar as entry point to
transition. Do not bundle other
programmes as a precondition for
supporting insallation of solar PV (e.g.
BER ratings, substantial retrofit)

Farmer funding supports
Farmers interested in funding solar PV under
Targeted Agricultural Modernisation Scheme

33. Establish a rindenced fund for solar P
on farms
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Barrier Mitigation measure(s)

(TAMS) found that the money they had spent
on other modernisation measures use their
TAMs allowance discouraging their take up o
solar. The Department of Agriculture, Food a
the Marine (DAFM) should implement a
targeted, ring fenced scheme that is focused
enabling farmers to access the benefits of so
PV. It should be larggcale and headed by a
departmental champion with a mandate to
encourage renewable electricity on farms.
Basic Payment Scheme 34. BPS Farm Payments to be reduced-p
Policy on the relationship between payments rata on an agreed and clear basis.
under the BPS and solar panelslon ¥ | NJY
land. The current positiofRobb, 2021appears
to be that area under the panels is ineligible
and if that reduces the area of a land parcel K
less than 70%, the BPS payment is adjusted
downwards. If the ineligible area in a land
parcel is more than 70%, the whole parcel is
ineligible for theBPS. Given the importance of
those payments to many farmers, it may serv|
to discourage farmer participation. ISEA
strongly feels that DAFM should engage in a
consultation on design options and establish
clear and defined set of rules underpinned by
the requirement for decarbonisation of all
sectors of the economy

Taxation ambiguities 35. Inheritance tax implemented with
Ambiguities in legislation on Capital Gains T4 agricultural relief on a fair anagreed
(CGT) and Capital Acquisition Tax (CAT) may basis under a set of clearly defined
dissuading farmers from participating in leaseg rules.

due to concerns about potential taxation
exposures for them and their families. At issu
is whether the land area covered by solar
panels, or the footprint of the structures
mounting those panels and ancilar
equipment, count when calculating what land
YR AayQid StA3aArAofS ¥
disqualified areas to those that are beyond us
(i.e. the structures) and recognising that the
other areas under the panels can still be useq
for agriculturalpractices (e.g. for grazing),
farmers can earn an income and pass on the
estates with confidence. This approach woulg
be in keeping with a January 2018 letter from
Minister Michael Creed, then Minister for
Agriculture, Food and the Marine to ISEA whi
noted that the Finance Act provisions would
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Barrier Mitigation measure(s)

allow the leasing of agricultural land as
qualifying agricultural activity for the purposeg
of CAT Agricultural Relief and CGT Retireme

Relief.

Connecting mini generators 36. Ease connection requirements for
For smallerscale generators in the 11 kilowatt generators in 11kW450kWp range.
peak (KWp?)-50kWp rangé& (users such as Permit them to connect on aa Aoy
schoolsagriculture, food andretail), the I YR basis G ¢

process to connect their own onsite gengom
is unduly slow and onerous. Customers apply
O06AUK | FSS 27T -2¢q@amso 0
before they get a date to connect, which can
as much as a further year into the future. The
application in itself is not a trivial process with
service provides finding themselves having to
OKINBES 06SaidA Yl & ME phn
the time involved in completing the applicatio

In addition to the equipment and any
connection cost, a potential mini generator is
required to invest in protection equipmennd
have ESB Networks witness testing of same;
GKSasS AGSvya 02ad OAN|
negatively impact the ability of smaller player
to participate.

Table6: constraintenabler analysis fdParticipation

2Solar PV systems are rated using kilowatts peak which is essentially the rate at which it generates energy at
peak performance, such as at noon on a sunny day.
I3 ESB Networks refer to users in this range as minigenerators
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5 Conclusion

By enabling a domestic solar PV industry to thrive:

T LNXaK 320AS8S0Ge 0SySTada S$02y2YAOmilibrgpers 2 (K Ay
FyydzY FyYR Fy Ay@SaidYSyd 2F endtr o0AftA2Y O05KA

i Electricity greenhouse gas emissions are further reduced, due to solar PV running during the
day, by an additional 7%

1 Renewable electricity generation is tied down less often meaning less renewable output is
wasted (11.4% of output was lost in 2020) and reduced costs to customers who are liable for
'y T RRAGAZ2YIE enHyc YATTA2Y 2O0SNI HAHANKHAHM RdZ

1 Finally, Ireland will increase the likaditd of meeting and surpassing the 2030 70%
renewable electricity target, putting the country onto a pathway to decarbonise the
economy by 2050

This potential is being constrained by a set of barriers present in the Irish market. Summarised below
are a sebf enablers to facilitate a solar PV industry of scale, estimated as at least 5GW utility scale
and 1GW behind the meter.

1. Do not unnecessarily future proof connections, transformers and substations

Allowing direct connections into distributiorr transmission lines as appropriate

Provide more certainty on connection costs at the estimate stage

Price control mechanism to include stronger incentives and disincentives for delivery

connections to time

Networks companies to provide firmer connectidates to projects

Firmer commitments from ESB Networks and EirGrid on efficiency gains and targets

Allow more widespread use of modular substations across the distribution network

Model solar PV capacity correctly, more accurately reflecting its redtlwontribution

Restructuring network charges for renewables on a per unit of output (per MWh) bag

rather than on a capacity basis (per MW)

10. Expedite active system management programme

11. Urgently ease restrictions on private wires

12. Establish a higher threshold of evidence prior to CRU approving network cost increa

13. Programme of grid upgrades to be agreed and committed to by EirGrid and ESB Net
in order to facilitate the levels of rewables required to meet the 2030 targets

14. Utilisation of solatappropriate planning standards to review projects

15. Extension of planning durations to 40 years

16. Increase funding and resourcing of planning functions

17. Standardisation of planning dele@ment contributions across the country

18. Standardisation in application of local authority rates across the country

19. Enforce more rigorous standards of proof or qualification to have an appeal heard

PN

©o~N O
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Routes to Market

20. A firm programme of annual RE&&tions and commitment to RE3%appening in 2021
21. Focused policy review of the matters contributing to costs of renewables in Ireland
22. Apply limits to volumes that can be redispatched without compensation in the marke
23. Develop taxation supports to encage subsidy free models

24. Increased transparency on the source of guarantees of origin

25. Establish PSO credit for corporates contracting CPPA up to volume of CPPA

26. Establish hybrid site settlement arrangements

27. Additional resourcing of the CRU with appropriagéehinical expertise

28. Align legal mandate of CRU with decarbonisation agenda

Participation

29. Develop a coherent policy framework for distributed generation and behind the mete

30. Structure MSS supports so that incentive is front loaded andsaffecient level to
encourage customer take up

31. Ease rooftop solar PV planning restrictions and expedite the exemptions workstrean

32. Enable solar as entry point to transition. Do not bundle other programmes as a
precondition for supporting installation of solPV (e.g. BER ratings, substantial retrofit

33. Establish a ringenced fund for solar PV on farms

34. BPS Farm Payments to be reduced@ata on an agreed and clear basis.

35. Inheritance tax implemented with agricultural relief on a fair and agreed basis urstsr
of clearly defined rules

36. Ease connection requirements for generators in 11K80gWp range. Permit them to
O2yySOiG 2y |y GAYTF2NY [YyR FTAGE ol aia

Table7: summary of proposed recommendations
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