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1 Executive Summary
Transmission Network
1. SONI need to focus on capacity targets rather than just achieving 70% RES-E by 2030.
RenewableNI is calling for the Department for the Economy to introduce capacity targets in
line with the SONI Tomorrow Energy Scenarios (TES) ‘Accelerated Ambition’ pathway;
2542MW of onshore wind, 500MW of offshore and 1,169 of solar. Network development
needs to allow these targets to be delivered. The focus cannot be on delivering the bare
minimum for 2030 as this should be seen as a point in the road in terms of the net-zero 2050
target. These capacities will be needed for further decarbonisation and the grid should be
planned to achieve these capacity targets.

2. RNI believes that the Developer Led scenario presents that best opportunity of achieving at
least 70% RES-E by 2030. From 2030 it is expected that offshore wind generation will start
connecting and provide the renewable capacity in the next steps to a zero-carbon electricity
system.
3. Need to focus on removing grid development costs as a barrier. This should be seen as an
investment which reduces the overall cost of renewable deployment. The cost of grid is
relatively minor compared to the costs of onshore and offshore renewables over the life of the
renewable generation assets. Reductions in the LCOEs of onshore and offshore through
investment in the grid and allowing greater competition will deliver much higher net savings to
consumers. Further to this, grid assets have a 50-year lifecycle and payback period so their
cost is spread out over a very long period.
4. Social acceptance and deliverability need to play a greater role in the multi criteria analysis
that is used in SONI’s Framework for Grid Development. This would include progressing
undergrounding options where feasible to expedite grid development and that these options
should be developed and consulted on earlier in the three step grid development process.
Taking this approach would facilitate the progression of additional ‘no regrets’ options across
all scenarios.

System Operations
1. The electricity system must be able to operate with zero carbon system services by 2030. A
roadmap needs to be set out to deliver this including the ability for the power system to operate
without a ‘minimum generation units online’ constraint on the system. More clarity is needed
on future system service needs, timelines and volumes.
2. SONI need to start measuring and reporting on energy market and non-energy market (nonenergy action) emissions and the cost of the constrained run. As new low carbon system
service and other flexible technologies come on the system it will be important to track and
measure how these are being utilised and their impact on power sector emissions. Right now
this is not being measured and so it cannot be managed.
Electricity Markets
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1. The market design needs to developed for the 2030 context with 70%+ RES-E and a system
capable of operating at 100% SNSP for multiple hours of the year. This means full
implementation of the Article 12 and Article 13 of the Electricity Regulation e.g. allowing
renewables to bid into the market as well as the introduction of measures such as SIDC to
allow more efficient use of the interconnectors and frameworks to incentivise build out of
system support technologies such as synchronous condensers and storage. Constraint and
curtailment risk also needs to be managed. Measures to appropriate allocate these risks
should be considered in any future renewable support scheme.
2. The consultation discusses aligning the electricity market with system operational limits i.e.
introducing the SNSP limit in the ex-ante market. RNI does not agree with this proposal and
has submitted a letter to the RAs in this regard. The proposal is not compliant with Article 13 of
the CEP, it discriminates against wind generation and places the risk of dispatch down on the
generator rather than the party best placed to manage this, the TSO. The TSOs are best
placed to develop and introduce the solutions such as DS3 or network solutions to minimise
dispatch down.
TSO Resourcing
1. To deliver all this is it essential that the TSOs have the resources to progress parallel
workstreams in terms of grid development, renewable connections, system operations and
electricity markets. We have concerns that without additional resourcing on the part of the
TSOs it will not be possible to deliver all the necessary changes over the coming decade. We
request that as part of the final SOEF roadmap that a clear strategy is provided on how SONI
plan to resource and support the various work areas outlined in the roadmap.
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2 Introduction
We have structured our response as per the sections and questions outlined in the SOEF technical
questionnaire. The sections are organised as follows:

1.
2.
3.
4.
5.

The Context - Achieving the ‘Renewable Target’
Power System Assumptions
Transmission Network
System Operations
Electricity Markets

Under each section we have responded to the questions collectively or individually depending on the
context and our key messages.

Please find our responses to these questions in the following sections.
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3 Context – Achieving the Renewable Target
The following section sets out our combined response to questions 1-5 in the consultation.
The Committee on Climate Change (CCC) Sixth Carbon Budget’s ‘Balanced Pathway’ requires a
decarbonised power system by 2035. Given NI power system emissions have already decreased by
45% on 1990 levels, RNI believes we should match this ambition.
RNI recently commissioned Baringa Partners to analyse a pathway to deliver a zero-carbon power
system for Northern Ireland utilising the SONI TES ‘Accelerated Ambition’ scenario. The full analysis
of Baringa’s ‘Pathway to a zero-carbon power system in Northern Ireland’ study is submitted as an
accompanying appendix to this response.
This analysis was carried out using the same methodology which was applied in the 70by30 report 1.
The appropriate input assumptions have been updated to take account of the SONI TES and latest
electricity demand projections.
The analysis shows that the emissions footprint of the all-island electricity sector can be reduced
substantially beyond the 4 - 5 Mt of CO2 objective of the ROI Climate Action Plan 2019 by 2030.
It concludes that:
1. Government should introduce capacity targets of 2,542MW of onshore wind, 500MW of offshore
wind and 1,169 of solar PV in NI.
2. The Energy Strategy should set a 2030 power sector emissions target of less than 2 million tonnes
of CO2 which:
• Is very achievable by 2030;
• Does not require a significant change in the approach than that proposed to achieve 70%
renewable electricity;
• Can be met by implementing more of existing technologies that are proven today; and
• Can be achieved at a lower cost to the end consumer.
3. A stretch target of a zero-carbon power system by 2030 is possible though:
• It requires incremental investments in a suite of new technologies; and
• It requires the introduction of a carbon price floor in I-SEM.
The results show that achieving less than 2 million tonnes of CO2 in the electricity sector will not
require a significant change in the approach currently proposed for 70by30. It is primarily “more of the
same”. Industry is developing a sufficient pipeline, the interconnection required is in development and
the DS3+ programme is already planned (although the objectives of the DS3 programme needs to be
updated to include the complete removal of system operational constraints i.e., SONI’s 95% SNSP
target needs to increase to 100% SNSP and the system should be capable of operating with no
minimum conventional generation requirements). The most significant change is that SONI will need

1 Baringa - 70 by 30 Report https://windenergyireland.com/images/Article_files/Final_Baringa_70by30_Report_web.pdf
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to accommodate more grid development than the relatively low project limit suggested in the Shaping
our Electricity Future consultation.
We believe the key target for the power sector for 2030 should be to reduce CO 2 emissions to less
than 2 million tonnes by 2030 rather than just focusing on a specific RES-E target. We believe the
final SOEF Roadmap should focus on delivering the capacity targets in the SONI TES ‘Accelerated
Ambiton’ pathway (2,542MW of onshore, 500MW of offshore and 1,169MW of solar) rather than just
achieving 70% RES-E by 2030. Network development needs to allow these targets to be delivered
and the focus should not be on delivering the bare minimum for 2030 as this a point in the road in
terms of the ultimate net-zero 2050 target. These renewable capacities will be needed for further
decarbonisation and the grid should be planned to achieve these capacity targets through a blended
approach that delivers all the reinforcements credible within the 2030 timeframe and begins design
and development of post 2030 projects too as these will likely be needed in the longer run. By taking
these steps Northern Ireland can achieve substantial emissions savings in the electricity sector at a
net benefit to consumers by 2030.
We therefore fully support maximising the use of the existing grid and development of new grid
infrastructure to deliver on these goals.
Baringa have also carried out analysis on our capacity to go further and completely decarbonise the
all island electricity sector. This will require additional measures such as carbon pricing, long-duration
storage and green hydrogen and full build out of the renewable capacities in the ‘Accelerated
Ambition’ pathway and can be targeted as a second phase for decarbonisation of the electricity sector.
A summary of the findings of the analysis that shows the steps in reducing emissions beyond the
70by30 base case is shown in Figure 1 below. A full summary slide deck of the analysis is provided
in Appendix 1 that accompanies this response.
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Figure 1: Summary of Pathway to a Zero-Carbon Power System in Northern Ireland Emissions Savings

4 Power System Assumptions
4.1 Question 6 - Do you agree with the range of assumptions used relating to
electricity demand growth from large energy users and technologies such as
electric vehicles and heat pumps?
We have no issues with the assumptions used.

4.2 Question 7 - Do you agree with the range of assumptions used relating to
conventional generation technologies such as coal, peat, oil and gas fired
generation?
We have no issues with the capacities assumed but have made comments in Section on the need
for any future generation to be flexible and capable of operating in a system with up to 100% of
demand being met by renewables at any one time. New capacity should be green fuel ready (i.e.
capable of running on hydrogen or other forms of renewable gas) as we have outlined in Section
7.4.

4.3 Question 8 - Do you agree with the range of assumptions used relating to
renewable generation technologies such as offshore wind, onshore wind and
solar PV?
Our concern with the assumptions is that none of the scenarios proposed deliver the renewable
capacity targets identified in the SONI TES ‘Accelerated Ambition’ pathway and no analysis has been
carried out on the post-2030 network or renewable capacities and how the roadmap will deliver a netzero emissions power system, our ultimate end goal. We have provided more detail on this in the
section on the Transmission Network.

4.4 Question 9 - Do you agree with the range of assumptions used relating to
interconnection and storage?
One concern regarding the detail of this approach is that the Sysflex work, upon which the approach
appears to be built, only includes one of the 3 scenarios which meets the 70% RES-E target for 2030.

Also, while Sysflex 70% RES-E scenario is used for defining the technical scarcities for System
Operations this is quite different to the Tomorrows Energy Scenarios 70% scenarios used for
Transmission Network requirements e.g. 1300MW large scale storage in Sysflex vs 600-900 MW
large-scale storage in TES. The TES analysis appears to be underestimating the levels of battery
storage considering the projects already connected or planning to connect in the coming years. Does
this present a problem for the modelling – e.g. gap in needs either on network or operations side?

RNI fully supports the development of the North-South interconnector It is also critical that the export
capacity on the Moyle interconnector is increased. We welcome announcements on the potential
increased physical export capacity on the interconnector. It is critical that works by SONI and NIE in
Northern Ireland to enable the full export on the Moyle interconnector are delivered on schedule. It is
also important that SONI work with National Grid to maximise the potential for the British Transmission
System to facilitate imports from Northern Ireland at times of high renewables on the island of Ireland.
RNI also support the development of the Greenlink and Celtic interconnectors. These new
interconnectors will help reduce all-island curtailment. It is critical this infrastructure is delivered on
schedule within this decade. Delays to these interconnectors will impact on dispatch down levels of
the renewable generation required to meet the 2030 targets.
Going beyond the 70% RES-E target and to allow for the renewable sector to maximise the potential
for export will require further interconnection. RNI would propose that the TSOs carry out analysis on
future interconnection opportunities, benefits and locations. This analysis should be published to
assist the development of new interconnectors by both the TSOs and private developers.

5 Transmission Network
5.1 Question 11 - Have we adequately explained the methodology used to analyse
the transmission electricity network?
The methodology used to analyse the performance of the transmission network and identification of
needs is clear, but we believe the methods used to assess the costs of the grid scenarios are flawed.
We do not believe that what is provided in the consultation is an assessment of the overall consumer
costs/benefits associated with each option, rather it is just an assessment of the network cost required
to deliver each option. An assessment of costs would need to consider the impacts of each option on
overall system costs that would give a more accurate cost analysis for the scenarios proposed. In this
respect it is important to consider:
The overall system cost isn’t directly very sensitive to the cost of additional network build and
is much more sensitive to the cost of generation.
II.
Generation costs will be heavily influenced by the level & location of network investment, as
such the total system cost is more sensitive to under investment in the creation of transmission
system capacity, than it is to the cost of providing that capacity.
III.
Fundamental LCoE’s are likely to vary widely across technologies but also locationally within
technology categories. If insufficient grid capacity is created then competition among new
renewable generation projects will potentially be badly impacted and the most efficient projects
may not be captured and value may not be realised resulting in substantially higher system
costs.
We therefore believe there is a need in the final SOEF Roadmap to focus on removing grid
development costs as a barrier. This should be seen as an investment which reduces the overall cost
of renewable deployment. The cost of grid is relatively minor compared to the costs of onshore and
offshore renewables over the life of a RESS support scheme. Investment in the grid will drive
reductions in the LCOEs of onshore and offshore wind by reducing constraint levels and allowing
greater competition in RESS that will deliver much higher net savings to consumers. Further to this,
grid assets have a 50-year lifecycle and payback period so their cost is spread out over a very long
period.
I.

5.2 Question 12 - Do you think the network development approaches used are
credible? What changes, if any, would you make to these approaches?
We recognise that the intention in the final SOEF Roadmap is to progress a blended approach based
on the scenarios identified but our major concern is that none of the scenarios proposed deliver the
renewable capacity targets identified in the SONI TES ‘Accelerated Ambition’ scenario and no

analysis has been carried out on the post-2030 network and how the roadmap will deliver a net-zero
emissions power system, our ultimate end goal.
The scenarios proposed tend to not all be viable, for instance the Generation-led scenario assumes
extremely minimal additional build out of onshore wind beyond the baseline which is simply not
credible. There is also not the current pipeline of new data centre projects in Northern Ireland
compared with Ireland.
We believe that that the Developer Led scenario presents that best opportunity of achieving at least
70% RES-E by 2030. As we have noted, we believe the key target for the power sector for 2030
should be to reduce CO2 emissions to less than 2 million tonnes by 2030 rather than focusing on a
specific RES-E target. We believe the final SOEF Roadmap should focus on delivering the capacity
targets SONI TES ‘Accelerated Ambition’ scenario (2,542MW of onshore wind, 500MW of offshore
and 1,169MW of solar) rather than just achieving 70% RES-E by 2030.
Network development needs to allow these targets to be delivered and the focus should not be on
delivering the bare minimum for 2030 as this a point in the road in terms of the ultimate net-zero 2050
target. These renewable capacities will be needed for further decarbonisation and the grid should be
planned to achieve these capacity targets through a blended approach that delivers all the
reinforcements credible within the 2030 timeframe and begins design and development of post 2030
projects too as these will likely be needed in the longer run. By taking these steps Northern Ireland
can achieve substantial emissions savings in the electricity sector at a net benefit to consumers by
2030 and put us on the right path to a net-zero power system.
By focusing too narrowly on a specific RES-E target or particular year, i.e. 2030, we risk delaying our
ability to substantially reduce power sector emissions and our delivery of net-zero.

5.3 Questions 13 -16 - Strengths and Weaknesses of the Scenarios
The inherent weakness across all four scenarios is that none of them achieve the renewable capacity
targets set out in the SONI TES ‘Accelerated Ambition’ scenario and none of the scenarios look
beyond 2030 and our path to a net-zero power system. We believe the final SOEF Roadmap should
focus on delivering the capacity targets in the SONI TES ‘Accelerated Ambition’ scenario (2,542MW
of onshore wind, 500MW of offshore and 1,169MW of solar) rather than just achieving 70% RES-E
by 2030.
While RNI supports the setting of a RES-E target and is encouraging Department for the Economy
(DfE) to set a more ambitious 80% target for 2030, this only sets a progress measure and doesn’t
speak to the level of generation capacity needed to deliver it. The level of expected demand will vary
significantly depending on whether the DfE pursues a high electrification or high gasification pathway
(with limitless possible pathways in between). NI should follow ROI in setting generation capacity
targets for 2030.

The RNI Pipeline Survey April 2021 shows there is already over 1.1GW of onshore wind in various
stages of development with up to 1.3GW of offshore with the first projects aiming to connect by 2030.
RNI is willing to share the detailed data behind the summary appended to this document, as it has
done with previous survey results.
RNI strongly believes that the Developer Led scenario presents that best opportunity of achieving at
least 70% RES-E by 2030. From 2030 it is expected that offshore wind generation will start connecting
and provide the renewable capacity in the next steps to a zero-carbon electricity system. Aspects of
the other approaches can be blended with the Developer led approach.
RNI members have prepared a risk matrix to compare the draft approaches proposed by SONI in the
consultation, see Figure 2. The SONI analysis is “grid-centric”, focusing on only one element for
delivery and not taken into consideration the wider practicality of delivery of both renewable generation
projects and grid infrastructure. The RNI matrix summarises the key risks into five categories for each
approach and takes into account these wider points. As there is a track history and a future pipeline
of onshore renewable projects the risk of delivery of sufficient onshore projects to meet the 2030
targets is viewed as low. A higher delivery risk is assigned to achieving 2030 targets focused on just
offshore wind generation.
It is acknowledged that there is a higher delivery risk of reinforcements for the developer led rather
than the generation led scenario. However, it is expected this risk can be somewhat mitigated by
SONI reviewing the grid delivery model and through increased resourcing. Both of these are
reasonable expectations in the step up required by all sectors of the energy sector to achieve the
ambitious zero carbon targets.
There are many operation projects with existing ATRs that have yet to be delivered. Adopting the
developer led approach ensures existing and new ATR works will be included in future SONI work,
and that these contractual requirements will be met.
Given that NI’s first offshore projects are unlikely to be delivered before 2030, it will be particularly
important that new onshore renewable generation is facilitated via the planning and grid policy
framework. The majority of renewable generation growth in the interim years will be delivered by
onshore wind. There is a significant pipeline of shovel ready onshore wind projects across Northern
Ireland that can deliver and contribute to the interim and 2030 targets. Northern Ireland also has
enormous offshore wind potential. We refer to our point in the previous section about the need for a
net-zero roadmap which takes account of longer-term policy aims and the significant increases in
renewable volumes that will be required for 2050.

Low
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1 Generation
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2 Developer Led
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3 Technology Led

4 Demand Led

Ability to achieve
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Capital Cost
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Ability to deliver
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2030
Technology
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Misalignment
between network
development &
RES projects
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Figure 2: Risk Assessment of Scenarios

Solutions for the final SOEF approach
•

Social Acceptance and Deliverability - As part of the final SOEF Roadmap, we believe social
acceptance and deliverability need to play a greater role in the multi criteria analysis that is
used in SONI’s Framework for Grid Development. This would include progressing
undergrounding options where feasible to expedite grid development and that these options
should be developed and consulted on earlier in the three-step grid development process.

Taking this approach would facilitate the progression of additional ‘no regrets’ options across
all scenarios.
•

Uprates – We propose that any uprates currently planned should be to the maximum rating
permissible at that voltage level. Less onerous uprates could be progressed immediately (i.e.
lines limited by short sections of lines, only requiring uprate of bay etc.)

•

Technical Solutions - Elements of the technology-led scenario should be adopted as no
regrets solutions and should be common across all scenarios. For instance, dynamic line
rating, series compensation and even longer duration storage should be progressed to ensure
that they are deployed as quickly as possible. These technologies can be deployed in the short
to medium term and can help bridge the gap until new grid transmission infrastructure is built
out. It will play a vital role in reducing constraints during network build out and will support early
build of renewable projects.

•

Virtual Networks - Of all the technology option currently being rolled out by TSOs in Europe,
this would appear to be the one that could release the most capacity from the existing network
in Northern Ireland. Virtual battery networks use large batteries to tap into the back-up
transmission capacity (N-1). It does this by absorbing power during system events over a 30
minute period which provides a buffer for the TSO to safely redispatch generation in the region
to avoid overloads (link to TENNET description). This is a solution that has the capability to
provide early capacity and can be used to reduce constraints. Battery technology is also
modular and portable so if the system need changed over time the grid booster technology
could be moved. In January 2020, BNetzA (German TSO) confirmed two grid booster projects
with a combined capacity of 450MW. SONI should be looking to do a full assessment of the
Irish network to identify the optimum location and size for grid booster technology. TENNET
are also looking to deploy Grid Booster technology and have conducted a market survey in
March 2020 to prepare for the award of contracts and inform the market players. RNI would
encourage SONI to conduct a full study of the network to establish where this technology can
be utilised and how much N-1 capacity it can release. SONI could then conduct a market
survey, similar to the one that TENNET did, with locational signals to kickstart procurement of
these services.

•

Hybrid Projects – There is a need to update grid and market policies to allow for the
connection of hybrid projects. Very little progress has been made to date in resolving barriers
such as sharing of MEC for separate technologies behind a connection point. Unlocking the
potential for hybrid projects has significant capacity to optimise existing generation sites and
grid infrastructure while minimising renewable dispatch down and reducing project
development costs. We recognise that hybrid connections fall under the FlexTech programme
which is pillar called out under the System Operations pathway but progress and clarity is
needed on these issues urgently to allow projects to take advantage of the opportunities and
increase the efficiency of the grid.

•

Locating Demand – In principle, the location of large energy users closer to RES generation
instead of locating in an already congested area of the grid has many benefits such as reduced
renewable constraints, alleviation of network pressure in areas of high demand growth and

increased supply of renewable energy to large demand customers. However, locating data
centres and other large energy users to the West of Northern Ireland would require a broad
national strategic approach with investment in infrastructure (e.g. fibre, transport, water)
outside of the transmission network and SONI’s remit. Incentivising demand to less congested
areas of the grid could be progressed as a secondary option or in parallel with the overall
SOEF approach.
•

Grid Capacity Advisory Council – We propose that the System Operators establish a Grid
Capacity Advisory Council (similar to the DS3 Advisory Council) as a mechanism for the
System Operators, Regulators, industry and other stakeholders, including planning authorities
and relevant Government Departments, to engage and work collaboratively on these matters.
This would provide a forum for stakeholders to monitor progress and discuss issues which
may impact on the delivery of new grid infrastructure as projects progress through the grid
development process.

6 System Operations
6.1 Question 17 - Have we adequately explained the operational challenges
associated with meeting the renewable target?
The operational challenges are clear and while we applaud the aim to increase SNSP to at least 95%
by 2030 we believe the electricity system must be capable of operating at any one time with zero
carbon system services by 2030 (i.e. 100% SNSP). A roadmap needs to be set out to deliver this
including the ability for the power system to operate without a ‘minimum generation units online’
constraint on the system.
Baringa’s ‘Pathway to a Zero-Carbon Power System’ shows that delivering a system capable of zerocarbon system services allows much more ‘space’ on the system for renewable generation by 2030
and without any additional RES capacity can save nearly 2 million tonnes of CO2 and reduce DBC
costs by £130million per year.
Delivering these changes will also require operational policy changes in how the TSOs manage the
system with increased penetration of renewables and reduced operating of thermal conventional
generators. This will require new practices and procedures in the control centre to grow confidence
and experience in operating with large amounts of renewables and new system support technologies.
More analysis will be needed to understand dispatch down events and to gradually move away from
fossil fuel generators as the providers of system security.

6.2 Question 18 - Do you have any comments in relation to the technical scarcities
and operational challenges identified? Are there challenges that you foresee that
we have not discussed?
The operational challenges presented in relation to synchronous inertia are well understood and we
welcome the development of the fixed contracts procurement framework for new low carbon sources
of inertia and other new services that will be required in the coming years.
In the final roadmap we believe more emphasis should be placed on the potential for grid forming
technologies such as wind and batteries and how these can contribute to system stability for 2030.
Operation of the current and future interconnectors is also an important area for the final roadmap.
RNI believes that an implementable solution for ‘Multi-Regional Loose Volume Coupling’ (MRLVC) is
urgently required, and so we welcome the recently completed cost-benefit analysis on this solution by
ENTSO-E. RNI notes that under the Trade and Co-operation Agreement with GB, new procedures for
MRLVC must be in place within 15 months of the 1st of January 2021, that is by April 2022. It is our

view that in order to achieve these timelines it would be preferrable to focus on a single solution for
the next phase of analysis and implementation.
In addition, while the ex-ante auctions in the existing I-SEM market have proved highly successful the
continuous market simply is not working, with very little liquidity. As a result, when the forecast output
of renewable generation changes, participants 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 envisaged such a market to be in place by 2023. Noting that the IDA1 and
IDA2 markets span the East – West and Moyle interconnectors, work should begin immediately to put
in place a continuous market between GB and I-SEM by 2023. By “learning while doing” and
implementing appropriate software and hardware SONI, EirGrid and SEM-O can ensure that such a
market is functional from the minute the Celtic interconnector is operational.

6.3 Question 19 - Are there technologies that could help mitigate some of the
technical challenges that we have not mentioned?
We broadly agree with the range of technologies identified to mitigate the technical challenges listed.
However, the consultation focuses a lot on the potential of demand side response from residential
customers to provide TSO system services such as fast acting reserves but also notes that there are
significant challenges and barriers to residential demand side response. We note that there are
already significant volumes of battery storage, large-scale DSM and wind generators operational
today that can provide these services. While allowing this potential from residential DSM would require
significant work in terms of Grid Code, market and system operations changes we believe focus
should be placed on allowing full market and system integration of existing service providers such as
battery storage, large-scale DSM and wind instead. There is already, or soon to be, sufficient volumes
from these technologies to meet existing and future fast acting reserve requirements.
It is our view that demand side units will be better placed to respond to distribution-level constraint
issues as a congestion service provider. It is extremely likely that as we deploy increased volumes of
electric vehicles and residential heat pumps on the distribution system that this system will come
under considerable strain. Likewise increasing demand from large industrial users has the potential
to put the electricity system under strain during periods of peak demand. Deployment of demand side
response can be a very effective means of managing these peak load periods over a short number of
hours thereby reducing (though not removing) the need for network investment.

6.4 Question 20 - Do you have any comments on the approach we are taking to
system services product design?
The approach to model potential technical scarcities and then design and review of system service
products to address these certainties makes sense. We have commented previously that this system
services framework and product design must be developed with a target of a of zero-carbon system
services model by 2030 and to get to this, more clarity is needed for investors in new zero-carbon
technologies on future system service needs, investment frameworks, procurement timelines and
volume needs.
In addition to those already presented we believe new services or products should be addressed in
the final SOEF roadmap as follows:
•

•

•

Negative reserve is noted as a technical scarcity in 2030 but does not appear to be highlighted
as a potential future product. There are existing providers that can deliver this service such as
wind and battery storage but it has not been defined as a system service and there is currently
no specific remuneration in place to incentivise provision.
More detail is needed on the congestion product that could be used to alleviate network
constraints. There are a number of potential providers that could deliver this service but clarity
is needed on issues such as the type of duration(s) for such a product, locations on the network
that it would be required and whether from the network perspective it is on thew demand side
or generation side (or both). Where zero / very low marginal cost technologies are suitable,
they will likely be deployable on the grid at lower costs if they are provided with greater long
term revenue certainty. In this respect, the design of the service may in fact determine whether
the technology solution can be delivered in a commercially viable / sensible manner for
consumers.
The consultation mentions the potential for distribution connected wind farms to provide
reactive power to the TSOs and the nodal controller is highlighted as an enabler for this but it
would be beneficial for the final roadmap to set out a plan for wider rollout of this technology
following the trial phase and how this potential from distribution connection wind farms will be
unlocked.

We have provided more comments on the DS3 Market Design in Section 7.5.

6.5 Question 21 - Do you have any comments in relation to the evolution of
operational policy out to 2030?
RNI welcome the substantial progress being made by EirGrid and SONI in increasing the SNSP limit
to 75% and the plans to achieve even higher limits over the coming years. However, it is noted from
the TSOs’ dispatch down reports that the majority of curtailment is due to the minimum level of

conventional generation on the system rather than SNSP limits. It is clear that curtailment levels can
only be reduced by both increasing SNSP and reducing minimum conventional generation (Min Gen)
levels.
WEI’s Dispatch Down Working Group has been analysing the levels of Min Gen at times of curtailment
over the last number of years. There has been improvement over the last decade in Min Gen levels.
The recent EirGrid innovation to allow wind farms to provide negative reserve from Q4 2020 does
appear to be showing further reductions in these levels. However, the progress in reducing Min Gen
levels has not matched the progress being made in increasing SNSP levels as Figure 3 shows that in
2020 there was still c.1500MW of conventional generation on the system on average at times of
curtailment.

Figure 3: Minimum generation levels during curtailment events
Reducing Min Gen levels to zero through the development of zero carbon system services and
increasing the SNSP to 100% will be the most effective mitigation to reducing curtailment in 2030.
Reducing the current 1500 MW Min Gen level to zero can be considered as equivalent to three new
500 MW interconnectors operating perfectly during curtailment events.
To monitor progress as we progress to 2030, RNI requests that EirGrid and SONI start reporting on
Min Gen levels during curtailment events. Currently the TSOs’ dispatch down reports do not report on
either the actual levels of Min Gen or the improvements being made in reducing these levels. By
measuring and reporting on this we can start to see improvements in operation constraints and the
benefits this is having in terms of reducing renewable curtailment.

6.6 Question 22 - Do you have any comments on the Operational Pathways to 2030
objectives, programme or key milestones?
We believe the following two objectives will be essential to the Operational Pathways to 2030
programme and should be included in the final SOEF Roadmap:
1. The electricity system must be capable of operating at any one time with zero carbon system
services by 2030 (i.e. 100% SNSP) and without a ‘minimum generation units online’ constraint on
the system.
2. The TSOs to start measuring and reporting on energy market and non-energy market (non-energy
action) emissions and the cost of the constrained run. The TSOs often position units away from the
energy market schedule in order to meet system service requirements or due to network constraints.
These are known as non-energy actions. Our recommendation is for the TSOs to model electricity
system CO2 emissions to compare energy market emissions and actual electricity generation
emissions to calculate the non-energy market emissions contribution. Or in other words, the
emissions solely related to actions that are required to ensure the electricity system remains stable.
As new low carbon system service and other flexible technologies come on the system it will be
important to track and measure how these are being utilised and their impact on power sector
emissions. Currently this is not being measured and so it cannot be managed.

We strongly recommend that the TSOs start to measure and report regularly on 3 key metrics:
I.
II.
III.

Dispatch Down (per current Dispatch Down reports)
Energy market and non-energy market emissions
The Dispatch and Balancing Cost

A quarterly or monthly report could have a summary table along the lines of the example below:

In order to ensure successful delivery of the targets it is essential that proper policy is put in place that
is functional from the outset. To this end it is important to look at, and learn lessons from, occasions
where this did not happen in the recent past. An example of this would be FlexTech where
engagement between the TSOs and industry has been slow and often not forthcoming, leading to a
degree of frustration in industry and much delayed start to the roll out and delivery of the project. It is
therefore welcome to see FlexTech highlighted as one of the four key pillars underpinning the
Operational Pathways to 2030 programme and we look forward to working with the System Operators
and removing the barriers to the integration of these important technologies.

7 Electricity Markets
7.1 Question 23 - Do you agree a holistic approach in incentivising timely and
affordable investments via markets is required?
Yes, we agree a holistic approach is required. The energy, system services and capacity markets
must operate coherently and seamlessly to provide confidence for developers to invest, to provide a
level playing field for units to compete in and deliver the programme for government and deliver a fair
price to the end consumer. There must be no barriers to entry or competition for technologies in these
markets as there is today for renewables and other low carbon technologies in the capacity market. It
is essential that units connected to the distribution system can compete on a fair and equal basis to
those connected to the transmission system. This is to maximise competition and ensure a fair and
competitive price is paid by the end user, whilst ensuring the provision of a non-discriminatory market
to TSO and DSO connected assets.
The market design must allow revenue stacking of services e.g. system services, congestion
products, energy market and capacity market. This is critical for the build out of new zero-carbon
technologies.
The market design also needs to developed for the 2030 context with 70%+ RES-E and a system
capable of operating at 100% SNSP for multiple hours of the year.
The majority of our energy demand in the electricity sector going forward will be met by variable
renewable energy. As noted in the response to Q1, when the broader policy context is considered it
is extremely likely that ambitions in this regard are only going to increase over time. The vast majority
of this energy will be provided by wind and solar generation. It is therefore clear that if the transition
to a net-zero system is to be delivered in a manner that is affordable / least cost for consumers then
consideration needs to be given to the following question. What are the most appropriate market
structures that would enable the deployment of zero marginal cost variable renewable
electricity on the grid at least cost to consumers? Any answer to this question needs to address
the fundamental economics of these technologies. That is, high capex with low to zero marginal cost
technologies require revenue certainty.
We expect to be building a system that will have an extremely low marginal operating costs and
relatively high upfront capital costs. The majority of the required investment in the system is likely to
be supported through long term competitive renewable auctions and long-term capacity/system
services contracts.

7.2 Question 24 - Do you agree that the concepts of alignment, clarity and
commitment we have outlined are important to enable markets to effectively
deliver investment to meet the long-term policy objectives?
The principle of alignment is critical in order to ensure that the various markets aren’t incentivising
investment in generation or system service provision that conflict with each other, e.g. new capacity
with high start-up costs and high minimum operating levels, conflicting with renewable support
schemes and system service markets trying to incentivise and support very high instantaneous
penetration levels of variable renewables. This likely requires some element of planning i.e. we don’t
want to see preferential treatment of specific technologies but we need to consider preferential
treatment of certain technology characteristics.
The consultation discusses aligning the electricity market with system operational limits i.e.
introducing the SNSP limit in the ex-ante market. RNI and WEI does not agree with this proposal and
have submitted a letter to the RAs in this regard. The proposal is not compliant with Article 13 of the
CEP, it discriminates against wind generation and places the risk of dispatch down on the generator
rather than the party best placed to manage this, the TSO. The TSOs are best placed to develop and
introduce the solutions such as DS3 or network solutions to minimise dispatch down.
Clarity is critical in order that risks are clearly understood and are quantifiable by market participants.
Noting all of the points above, we would suggest that this principle should be expanded to include
appropriate risk allocation based on simple and well understood commercial contracting principles.
Commitment is critical to ensure reliability / predictability of outcomes. Contracting parties need to
honour contractual commitments and appropriate performance incentives and penalties should be in
place such that each party can rely on the commitments of the other. This principle should apply
widely across the sector incorporating commitments from generators in relation to delivery of new
capacity, and from SOs in relation to delivery of non-contestable shallow connection works and
necessary deep reinforcements.

7.3 Question 25 - Do you have any comments on our findings and recommendations
in relation to the energy markets component of our review?
Adopting a market design to further renewable integration means full implementation of the Article 12
and Article 13 of the Electricity Regulation and the development of a roadmap for implementation,
including roll-out of the market interfaces to allow renewable generators to participate fully in the
electricity market.

There are two key issues coming out of the recent SEMC consultations that we wish to see addressed
as a matter of urgency:
Treatment of constraints as market-based re-dispatch for new generators
SEM-21-027 states that:
“The Regulatory Authorities propose that constraints will be applied to all non-priority dispatch units
based on a market-based merit order based on the bids and offers of such units, accounting for
operational constraints and system security.”
Given that all future wind and solar generation connecting onto the system will be non-priority
dispatch, this statement implies that they will be subject to market-based re-dispatch first to address
a network constraint on the power system. It will only be once all market-based re-dispatch options
are exhausted that generators with priority dispatch will be constrained down on a pro-rata basis.
This has very significant ramifications for new renewable generation connecting to the grid as the
levels of constraint which they will experience is substantially higher than the constraint levels which
will be seen by the existing priority dispatch generators on the grid.
Several of our members have commissioned consultants to carry out new constraint analysis since
the SEMC papers were published and, in some cases, initial results are highlighting a four-fold
increase in constraints. A number of projects may experience an increase in constraints from an
initially forecasted range of 5-8% to 25-40%.
This issue is halting the development of several renewable generation projects which were
progressing in Northern Ireland (NI). As you will be aware, there is currently no support scheme in
place for new renewable generation in NI. As a result, it has been incredibly challenging to develop
projects that are financially viable, with no new large scale renewable connections in 2019 or 2020.
Although, we are expecting new connections from the end of 2021.
However, if the proposal proceeds in its current format, it will mean that projects due to connect in
2021 and beyond will need to assess again whether proceeding with the project is viable. Extant
Corporate Power Purchasing Agreements (CPPAs) will be put at risk and investors and banks will
also reconsider their investment in these projects making it difficult to achieve financial close for those
projects that do decide to progress.
Furthermore, should the GB Contract for Difference (CfD) scheme be extended to NI, as proposed by
the Department for the Economy in their Energy Strategy consultation paper, this would result in
significantly higher bid prices from NI projects and in effect make them uncompetitive with projects in
GB.

Energy Strategy ambitions, in respect of the power sector, would become unrealistic as these
proposals will result in a further set back to a market that is only beginning to recover from the abrupt
ending of the Northern Ireland Renewables Obligation (NIRO).
It is important to recognise that many existing generators, who have signed firm access agreements,
are still awaiting Associated Transmission Reinforcements (ATR) to become firm, and therefore could
be seriously impacted if constraints are applied pro-rata. Consideration should be given to deeming
projects as firm, where this is the case, and awarding compensation in full for constraints in line with
the requirements of Article 13(7). Generators should not have to carry the risk of increased constraints
over a protracted period because of the SO’s failure to deliver ATRs on schedule.
Compensation for dispatch down
Article 13 of the Electricity Regulation of the Clean Energy Package provides for compensation for
units which are subject to non-market based redispatch to the net value of their lost generation – i.e.,
including lost financial supports such as REFIT, ROCs, RESS, GoOs, REGOs, or Corporate PPAs
top-ups.
The proposals put forward in SEM-21-026 clearly fall substantially short of meeting these
requirements, regardless of whether the renewable generator is priority dispatch/non-priority dispatch,
firm/non-firm, or REFIT/RESS/ROCs/Corporate PPA supported. They also do not appear to take
account of any of the legal baseline issues which were raised in the IWEA and NIRIG response to the
SEM-20-028 consultation last year2.
Furthermore, the proposals put forward by the SEMC also require substantial progress to be made in
firm access policy, the integration of non-dispatchable renewable generation into market systems,
and substantial changes to the BCOP/BMPCOP, in order for any of the proposals to be effective none of which are tackled or given timelines for addressing within the SEM-21-026 paper. The SEM21-027 paper, on page 25, states ‘Under this Decision, the BMPCoP will similarly apply to new
renewable units in the SEM and this Paper does not propose any changes to its application to any
particular unit type’. Workable solutions to the proposals do not seem possible without changes.

2https://www.semcommittee.com/sites/semc/files/media-files/SEM-20059%2833%29%20IWEA%20and%20NIRIG%20Response%20to%20SEM-20-028.PDF

7.4 Question 26 - Do you have any comments on our findings and recommendations
in relation to the capacity market component of our review?
It is well understood that renewable technology is variable and so there can and will be periods
(sometimes extended periods), where the capacity needs of the system will need to come from other
sources. As noted above, as very significant volumes of additional variable renewable capacity is
added to the system this will have a significant negative impact on the load factors and energy market
revenues for conventional plant. This raises a question as to how to ensure that appropriate and
adequate investment in capacity continues, to support the reliability of the system. It is likely that the
energy market will become less relevant as an entry signal for new capacity over time and that the
importance of the capacity market will increase substantially. It is important that the capacity market
evolves in a manner that ensures appropriately strong entry signals exist to meet the capacity
requirements of the system and that contracted capacity delivers within the agreed timelines.
It would also seem sensible to include measures that reduces the risk of stranded assets in the future.
In this regard, any new contracted capacity should be required to be sufficiently flexible (low start up
costs), low minimum operating levels and ideally should be green fuel ready (i.e. capable of running
on hydrogen or other forms of renewable gas).
Consideration should also be given to incentivising investment in longer duration storage technologies
which could have multiple system benefits including congestion management, reduced system &
oversupply curtailment and provision of energy volumes at better efficiencies than hydrogen.
We also support a review of the existing capacity market that better enables wind and solar generation
to participate. We note that items such as the de-rating factors for wind generation are to be looked
at to provide a more forward looking view and we support this. We also propose that wind’s exposure
to difference charges should be examined as this is a significant issue for wind which limits
participation in the capacity market. We note that interconnectors have an exemption in this regard
and it would appear the same principles apply to wind generation. The secondary trading market could
be a solution here to manage this exposure but this would require much closer to real-time trading.

7.5 Question 27 - Do you have any comments on our findings and recommendations
in relation to the system services component of our review?
It is critical that the System Services framework supports investment in new zero-carbon technologies
that can provide System Services and reduce our reliance on conventional fossil fuel generation for
service provision. Increasing SNSP to 95% and above will mean that the system must be capable of
running with all our demand being met by renewable generation at any one time. Achieving such an
operational state will likely require new System Services, but also require all of the existing and new

services to be provided from zero-carbon technologies that can support the system with no
conventional fossil fuel generation running during these times.
We are concerned that the approach being developed is focused too much on compliance and putting
in place a competitive framework rather than what the framework should be helping to deliver as its
ultimate goal, which is the decarbonisation of the power system. We do not believe these are mutually
exclusive. A framework that is compliant and delivers value to consumers while helping deliver on our
national decarbonisation aims can be developed.
New investment will be required and these units need an adequate level of certainty to invest and
deliver when they are needed. Simply putting in place a framework over 10-15 years will not deliver
this if there is no long-term certainty on future volume needs or some form of price certainty or
mitigation against price risk. Developers require clear investment signals and there is also a
substantial lead time required for new builds that must be accommodated within the framework. If the
new framework cannot provide the needed certainty for new investment, and this is a clear need for
the 2030 system, then it cannot deliver on its goals.
The TSOs have proposed that price caps may be a feature of the future DS3 market but while this
places a cap on the upside there needs to be a corresponding floor on the downside risk. The ongoing
TSO consultation on DS3 system services expenditure highlights the risk that new investment faces
without longer term price certainty. While a short-term competitive auction approach may be
appropriate for some services, where there is sufficient volume and competition, this needs to be
balanced against the need for new build investment for additional service volumes or new service
types.
We recognise that the System Operators are anxious to put in place a framework as soon as possible
that can start to bring forward new investment on time for 2030 but we believe a transitional period
can deliver this and at the same time not upset the current market that is developing at present to
provide new service capability to the TSOs. This could be via extension of the current arrangements
for all or some of the services, or new Fixed Contracts to deliver new capability where it is needed.
The benefits of a transition period are also that it allows time to trial the move to new arrangements
for certain services or portions of services, which allows time for industry and policy-makers to learn
from and become accustomed to the new approach, and allows more time to put in place the best
enduring arrangements possible.
In parallel with this, the DS3 System Services expenditure cap needs to be reviewed. The existing
cap was set with 2020 targets as their primary objective but this will likely need to be increased to
achieve our 2030 targets and accommodate new service needs and technologies. The TSOs’ EU
SysFlex analysis has estimated a value of €750 million+ per annum from System Services by 20303.

3 https://eu-sysflex.com/wp-content/uploads/2020/05/Task_2.5-Deliverable-Report_for_Submission.pdf

We believe a new glide path should be put in place to reflect this in order to deliver new investment,
increase SNSP limits and minimise curtailment.

7.6 Question 28 - Do you have any comments on our findings and recommendations
in relation to the renewable supports component of our review?
We believe there are a number of areas that should be considered in this review:
NI remains the only part of these islands whereby developers do not have access to a market
mechanism to deliver a fixed price for renewable electricity. RNI supports the proposed extension of
the UK Contracts for Difference (CfD) scheme as outlined in the DfE Energy Strategy consultation.
For this to deliver the required increase in renewable electricity generation capacity it is essential that
future CfD auction rounds included an NI only competition. As outlined in AFRY’s Power of
Renewables analysis, NI projects face a number of competitive disadvantages in comparison with
projects in GB, including:
•
•
•

Higher grid connection costs
Significantly longer planning timelines
Typically smaller turbine sizes

It is vital NI is included in Auction Round 5.

7.7 Question 29 - Do you have any comments on our findings and recommendations
in relation to network tariffs component of our review?
The issues with generator tariffs currently is that the locational signal is too volatile and provides no
long-term investment signal. Network tariff locational signals should only be relevant up to the point
of operation and should be fixed afterwards for a period of time. Existing generators cannot react to
these after they have built. Some element of cap and floor may be appropriate and this should also
apply to existing sites.

8 Additional Steps to Fully Decarbonise the Electricity Sector
As an additional section to our response we believe there are additional steps to decarbonise our
electricity system that could be explored as part of the final SOEF Roadmap. There are a number of
potential steps outline in Baringa’s ‘Pathway to a zero-carbon power system’ study which merit
consideration:
CO2 Pricing in ETS and non-ETS sectors
As shown in Figure 1, and further detailed in analysis by Baringa Partners included as an Appendix
to this submission, increasing carbon pricing acts to deter fossil fuelled generation in Northern Ireland.
The modelling shows that by increasing the ETS carbon price from €50/tCO2 to €100/tCO2, it acts to
remove 0.34Mt of CO2 of the 1.31 MtCO2 remaining in all island electricity system at 80% RES-E.
This scenario assumes that the ETS carbon price in I-SEM is brought into alignment with the nonETS price of €100/tCO2 by 2030. The analysis also makes the conservative assumption that the
neighbouring GB and French markets adopt the same €100/tCO2 carbon price. An asymmetric carbon
price, i.e. a greater price in I-SEM than in GB and France, would result in larger emissions savings in
the Irish power sector.
The carbon price movement acts to increase the short-run marginal cost (SRMC) of a 46% fossil gasfired plant by around £17/MWh, further out of merit in the I-SEM system.
As a result, domestic fossil gas generation in Ireland is decreased from 3.5 TWh to 2.6 TWh, with NI
gas-fired generation down from 1.8 to 1.4 TWh from the carbon price movement alone.
Imports to I-SEM act to replace the lost domestic thermal generation with net exports from I-SEM
decrease from 2.8 to 1.6 TWh.
This essentially means that the interconnectors trading is set more by carbon production across the
three regions than if the CO2 price were lower. Effectively, we import more when there is less
renewable generation available across the all-island system, and similarly, we export more when there
is less renewable generation available in GB and France. This demonstrates that a CO2 price floor of
€100/tCO2 is a policy with considerable merit for the I-SEM over the decade.
Long-duration Storage Technologies
The analysis by Baringa Partners further shows the benefits of long-duration storage assets such as
pumped storage, compressed air storage, or long-duration batteries which add flexibility to the I-SEM
system and act to reduce curtailment of renewables.
Once the all-island power sector reaches a point of having less than 2 Mt of CO2, Baringa Partners
considered the impact of 800 MW of 100-hour duration storage capacity being deployed throughout

ROI and NI, with an average round-trip efficiency of 60%, and the impact which this would have on
further reducing CO2 emissions in the power sector.
This capacity is representative of several emerging technologies including:
•

Long-duration pumped hydro energy storage;

•

Compressed air energy storage;

•

Thermal energy storage (e.g. liquid salt, ‘hot rocks’ 4);

•

Liquid air energy storage5;

•

and novel battery compositions, e.g. vanadium redox flow, NaS and NaNiCl2 batteries.

The long duration of the storage assets allows them the flexibility to take in excess renewable
generation during low demand hours, and export that energy when it is most needed during hours of
low renewable output. Correspondingly the volume of RES curtailment in I-SEM is reduced to around
1.8 TWh compared to previous scenarios where long-duration storage was note examined.
Generation of the storage assets displaces domestic fossil fuel-fired plant, reducing fossil gas
generation to 1.8 TWh, down from 2.6 TWh in the previous scenario.
Power sector emissions are reduced in proportion, down to 0.68Mt of CO2, a drop of 0.28 Mt of CO2.
This demonstrates the potential benefits of long-duration storage for Northern Ireland, and incentives
for the rollout of these technologies should be put in place to encourage their usage in helping us get
to a zero-carbon power system as soon as possible.
Green Hydrogen Production
Green Hydrogen will play an important role in decarbonising the gas grid and it is important that is
potential is considered across all sectors of the energy system, as it will be crucial to the future
electricity system, as well as decarbonising those sectors that cannot be directly electrified easily,
such as aviation, shipping, industrial heat etc., and helping Northern Ireland to reach net-zero. All
potential sectors need to be considered now to establish the role green hydrogen will play in the Irish
energy system.

4 https://www.rechargenews.com/energy-transition/stiesdal-hot-rocks-energy-storage-technology-stoked-byandel-funding-boost/2-1-998021?utm_content=buffer82f9d
5 https://www.environmentalleader.com/2021/04/construction-to-begin-on-worlds-largest-liquid-air-energystorage-project/

In the appended analysis of a ‘Pathway to a zero-carbon power sector’, the levels of renewable
penetration in the 'Less than 2 MtCO2' scenario induce around 1,500 hours of zero price in the dayahead market. This figure increases to over 2,100 hours in Phase 2 scenario A.
Zero price hours arise when wind and solar plant, bidding at zero cost, are able to provide enough
generation to meet demand levels in the day-ahead market. Any excess RES generation must either
be exported to neighbouring markets via interconnectors or curtailed as oversupply.
The analysis examined the impact which an installed electrolyser capacity of 1,600 MW throughout ISEM by 2030 would have in reducing CO2 emissions. These electrolysers are configured to produce
hydrogen when day-ahead prices fall below €50/MWh.
It assumed that the hydrogen produced is utilised in generation assets during the hours of highest
price, displacing fossil gas offtake in these hours. To allow this targeted hydrogen offtake, we have
assumed that storage volumes are not a limiting factor in this scenario, with 3 and 1 TWh of hydrogen
storage available in ROI and NI respectively.
The results show that of the 2.6 TWh of gas-fired generation in this scenario, approximately 1.3 TWh
is hydrogen-fired. Power sector emissions are reduced as a result by 0.49 Mt of CO2 in Northern
Ireland from this displacement of fossil gas relative to scenario A. The electrolysers act to increase
the domestic I-SEM demand during low price hours, acting to reduce renewable curtailment.
The electrolyser capacity is assumed to have a power-to-hydrogen efficiency of 70%. 1,600 MW of
capacity produces 3.9 TWh of hydrogen from 5.6 TWh of electricity during hours of day-ahead price
below 50 €/MWh.
The electrolysis-RNIghted cost of production is around 15 €/MWh. Green hydrogen produced at these
power prices is cost-competitive relative to fossil gas-fired generation under an ETS carbon price of
€100/tCO2.
This hydrogen is utilised for generation within 900 MW of retrofitted fossil gas-fired capacity in ROI
and 300 MW in NI. The hydrogen-fired units are dispatched when day-ahead prices exceed 80
€/MWh, displacing fossil gas generation during these hours.
Hydrogen can be stored cryogenically or in high pressure tanks, or more economically, in underground
caverns where the geology permits.
Retrofitting the I-SEM gas fleet is considered technically achievable according to suppliers such as
GE, Siemens and Mitsubishi. It should be noted however that all gas customers, as well as the gas
transmission and distribution system, would need to convert to a hydrogen blend (or 100% hydrogen)
at the same time. It was outside the scope of the Baringa study to determine the feasibility, economics
or timing of such a change, but it does prove that it is technically possible.

This analysis by Baringa shows the potential role Green Hydrogen will play in getting Northern
Ireland’s electricity system to zero-emissions. Green Hydrogen will also provide a new route to market
for wind energy in Northern Ireland, unlock a massive export opportunity to European countries in
need of Green Hydrogen and other Electrofuels, and enable us to make the most of our significant
offshore wind resources.
While in the near-term hydrogen is likely to be an expensive fuel for this category of plant, in the
medium-term fuel costs are likely to drop as electrolysers are deployed at greater scale, and the fuel
cost would become less impactful as less is required on this very high RES-E system i.e. the
opportunity may emerge to completely decarbonise the power system at modest costs if all new gas
fired generation is hydrogen ready.
It is perhaps also noteworthy, that if hydrogen production facilities could be located behind wind
generation network constraints, then this could also reduce the network congestion problem i.e. we
would be using renewable electricity that might otherwise be constrained due to network limitations to
produce hydrogen to support clean capacity provision.
There are challenges to this approach including the volume of hydrogen that might need to be stored
and / or transported and associated costs but it is an area worthy of further exploration.

9 Appendix 1 – Baringa Pathway to a Zero-Carbon Power System
Study
Included as an attachment to this submission.

10 Appendix 2 – RNI Pipeline Survey April 2021 results summary
Onshore Wind
Causeway Coast & Glens
Causeway Coast & Glens
Fermanagh & Omagh
Derry City & Strabane
Strategic Planning Directorate
Mid & East Antrim
Mid Ulster
Antrim & Newtownabbey
Armagh City, Banbridge &
Craigavon
Newry, Mourne & Down
Belfast
Ards & North Down
Lisburn & Castlereagh

Capacity (MW)
No. of Projects
327.0
81
222.8
177
159.7
49
128.2
5
120.1
46
113.1
98
18.6
18

Total

Offshore
Technology
Tidal Stream
FOW
Total

Capacity
(MW)
220
1,100
1,320

No. of Projects
4
3
7

13.9
6.8
6.5
5.0
2.5

41
30
5
22
11

1124.1

583

Storage
Planning Authority
Antrim & Newtownabbey
Ards & North Down
Armagh City, Banbridge &
Craigavon
Belfast
Causeway Coast & Glens
Derry City & Strabane
Fermanagh & Omagh
Lisburn & Castlereagh
Mid & East Antrim
Mid Ulster
Newry, Mourne & Down
Strategic Planning Directorate
Total

Capacity (MW)
53.0
102.8

No. of Projects
2
3

36.0
?
?
0.0
20.0
50.0
125.0
5.0
46.2
0.0

1
1
1
0
1
1
2
2
3
0

438.0

17

