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Important

This document contains confidential and commercially sensitive information. Should any requests for
disclosure of information contained in this document be received (whether pursuant to; the Freedom of
Information Act 2000, the Freedom of Information Act 2003 (Ireland), the Freedom of Information Act
2000 (Northern Ireland), or otherwise), we request that we be notified in writing of the details of such
request and that we be consulted and our comments taken into account before any action is taken.

Disclaimer

While AFRY considers that the information and opinions given in this work are sound, all parties must rely upon their
own skill and judgement when making use of it. AFRY does not make any representation or warranty, expressed or
implied, as to the accuracy or completeness of the information contained in this report and assumes no responsibility
for the accuracy or completeness of such information. AFRY will not assume any liability to anyone for any loss or
damage arising out of the provision of this report.

The report contains projections that are based on assumptions that are subject to uncertainties and contingencies.
Because of the subjective judgements and inherent uncertainties of projections, and because events frequently do not
occur as expected, there can be no assurance that the projections contained herein will be realised and actual results
may be different from projected results. Hence the projections supplied are not to be regarded as firm predictions of
the future, but rather as illustrations of what might happen. Parties are advised to base their actions on an awareness
of the range of such projections, and to note that the range necessarily broadens in the latter years of the projections.
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Introduction

1.1 Structure of this report

Together with the TSOs, EirGrid and SONI, we have reviewed the comments
from the consultation responses on the following topics:

— DASSA pricing;
— DASSA Bid Cap and Floor;
— DASSA default price;
— Scarcity Price;
— commitment obligations and incentives;
— Compensation Payment;
— availability scalars and incentives;
— event performance scalars and incentives; and

— Grace Period
This report provides additional commentary addressing some of the concerns

raised throughout the consultation process, and, in some cases updating the
original recommendations or offering alternative options.

1.2 Conventions

All monetary values quoted in this report are in nominal money terms unless
otherwise stated. Annual data relates to calendar years running from 1st
January to 31st December, unless otherwise identified.

Unless otherwise attributed the source for all tables, figures and charts is
AFRY Management Consulting.
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Bid cap and scarcity pricing

2.1 Bid Cap

Consultation respondents did not favour the proposed Bid Caps, raising
various concerns. We have noted the following points in opposition to the
presence or the level of the Bid Caps:

— no need for a Bid Cap (or any other form of a price cap) altogether as the
System Services market is currently oversupplied (some even noted that
contracted volumes are currently three to four times the system
requirement);

— the presence of the cap may reduce liquidity and participation in the
DASSA, resulting in artificial scarcity events and inefficient outcomes;

— the Bid Caps may dampen investment incentives;

— impact on price formation and ability of providers to fully reflect costs and
scarcity in their bids; and

— the Bid Cap fails to reflect opportunity costs at times of scarcity.

Caps may result in market inefficiency, but, there is also a need to
protect consumers from high prices and overall costs

We are in broad agreement that caps may result in inefficient price formation
at times of scarcity. A cap should be set at a level that does not distort
market efficiency, and, at the same time protects consumers from high
prices. This is challenging. A market may be oversupplied most of the time,
but scarcity may emerge in a limited number of periods.

In general, the choice of any price cap is a regulatory decision. The simplest
choice would have been to have the same cap for each individual reserve
product, and for this cap to be equal to the cap used in the electricity
market. Regulators need to balance market efficiency and consumer
protection. It may not be easy to accept a cap that is too high and can
expose consumers to extreme price spikes. An obvious example is the
energy market — the DAM price cap is set at 4,000 EUR/MWh, well below the
VoLL of 18,123 EUR/MWh.

Nevertheless, we do not believe the presence or the level of the originally
proposed Bid Caps would dampen investment incentives. If, as some of the
respondents have suggested, the reserves market is oversupplied, the
resulting low market prices would deter investment, not the presence or the
level of the Bid Caps.
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Consumers in the SEM are also protected from high prices indirectly through
the use of the RO contracts. Most of the capacity in I-SEM has a capacity
contract, receiving an upfront fee (capacity market clearing price), whilst
foregoing any energy market income above the RO Strike Price.

The RO Strike Price does not act as an indirect cap for all participants, rather
for a subset of the capacity participating in the power markets. Still, this is
most of the capacity, as there is very limited capacity that does not have a
capacity contract. Any such providers (with no capacity contract) can
effectively capture prices above the RO Strike Price, but this does not
happen frequently.

Energy prices have rarely been above the RO Strike Price since I-SEM
go-live

Below we show the distribution of DAM, IDM and imbalance prices in the SEM
over the last 5 years, covering the period 2021-2025 YTD.

Exhibit 1 - Distribution of hourly DAM prices in the SEM (2021-2025 YTD)
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Exhibit 2 — Distribution of ID prices in the SEM (2021-2025 YTD)
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Exhibit 3 - Distribution of imbalance prices in the SEM (2021-2025 YTD)
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DAM prices have been higher than the RO Strike for just 0.36% of the time,
equivalent to 32 periods in a year. This period also includes the European
gas crisis, which started in late 2021, peaking in 2022 with the acute phase
ending in mid-2023. Excluding this period, DAM electricity prices have never
exceeded the RO Strike Price.

Intraday and imbalance prices tend to be more volatile. However, historical
data suggests that even intraday and imbalance prices have infrequently
been above the RO Strike Price, only 0.43% of the time on average for the
three IDAs and 0.68% when it comes to the imbalance price. As is the case
with DAM prices, most of these price spikes were over the gas crisis period.
Excluding this period, prices were above the RO Strike Price 0.03% of the
time in the three IDAs on average and 0.02% of the time in the Balancing
Market (BM).
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We do appreciate that commodity prices may move in the future and the RO
Strike Price may be revisited. This is why we also propose that the Bid Cap
should also be updated (if needed) for DASSA purposes in the case the RO
Strike Price changes or is influenced by commodity price movements.

Most of the time, we expect DASSA prices to be significantly lower than the
RO Strike Price and only infrequently (if at all) rise to such high levels. We
do, however, expect this to often coincide with times when electricity prices
are also high, especially when it comes to upward reserve. This will not
always be the case, however, and there will be times when energy is
abundant, but upward reserve is scarce and/or very valuable (for example
when there is a wind oversupply).

Our original recommendation for a ‘total’ Bid Cap of 500 EUR/MWh
was not assuming ‘baseload’ reserve provision

Some respondents queried our analysis to support the resulting Bid Caps.
We therefore thought it is important to provide some clarification on what we
were attempting to do.

We do not expect reserve providers will operate all the time (baseload),and
did not set the Bid Caps at a level such that they can recover their LRMC
assuming close to baseload operation. This is already highlighted in our
report. If this was the case, the Bid Caps would have been significantly lower
than those proposed. Through our analysis, we have assessed what
operation would be required to allow for full cost recovery assuming payment
is based on the proposed Bid Caps. A provider would need to capture the Bid
Caps in limited number of periods in a year to recover their long-run
marginal costs.

Below, we present the number of periods, a 1h BESS would need to operate
and capture the corresponding Bid Cap(s) to ensure it can recover its annual
avoidable fixed costs and the annualised capex (including a reasonable
return on investment).

Exhibit 4 - Number of '‘Bid Cap periods’ needed for a 1h BESS to recover fixed costs
and a reasonable return on investment

Annualised capex & opex
Product / 'bundle’ Payment (€/MW/h) (€/MW/annum)
FFR 135

100,700 746
POR 94 100,700 1071
SOR 81 100,700 1243
TOR1 74 100,700 1361
FFR-POR 229 100,700 440
FFR-SOR 310 100,700 325
FFR-TOR1 384 100,700 262
Similarly, a GT would need to capture the RR Bid Cap for around 2300 hours
in a year to recover its annual avoidable fixed cost, annualised capex and a
AFRY MANAGEMENT CONSULTING October 2025
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reasonable return on investment. This excludes any potential income from a
capacity contract. In any case, we recognise that the originally proposed Bid
Caps suggest that a provider would not be in a position to recover these
costs in less than 200 hours in a year.

We also need to be mindful that reserve and energy markets are not directly
comparable. The captured income for reserve is 'pure' profit as there is
typically no actual cost associated with the provision of reserve. For
example, a CCGT with a variable cost of 200 EUR/MWh would capture an IMR
of 300 EUR/MWh with a price of 500 EUR/MWh, so even a 300 EUR/MW/h

Bid Cap for reserve would suffice. For a BESS that would charge at a price of
100 EUR/MWh and discharge at a price of 500 EUR/MWh would capture a
profit of 400 EUR/MWh, so a Bid Cap of 400 EUR/MW/h for reserve would
suffice.

The proposed ‘total’ Bid Cap when considered alongside the absence
of ‘bundles’ may result in situations where providers cannot fully
recover their opportunity costs through the DASSA

The absence of ‘bundles’ in the first instance does create a risk that some
units may not clear in all reserve products and in periods of high electricity
prices, the DASSA may become less attractive. It is also important to note
that some providers cannot offer all reserve, or at least do not have the
same contribution towards all reserve products. For example, 50MW of
‘reserved’ thermal capacity may be in a position to provide 50MW of RR, but
only 20MW of POR.

We need to balance the regulatory need to protect consumers and the
efficient market operation at times of scarcity. In theory, it is possible that
electricity prices reach the 4,000 EUR/MWh cap. In such cases, even this cap
may be considered as ‘restrictive’ as it is well below VoLL. Some providers
may not be in a position to provide all reserve products, and as such it can
be argued that the Bid Cap for each product should be 4,000 EUR/MWh.
Such an approach is rather ‘one-sided’ and can result in disproportionate
costs for reserve - it could result in a cost of around 24m EUR in just one
single hour.

Our revised recommendation is to use a 500 EUR/MW/h Bid Cap for each
reserve product, equivalent to a combined Bid Cap of 3,000 EUR/MW/h (per
direction). This still means that at times of scarcity some providers that are
not covered under the RO could be ‘worse off’ when participating in the
DASSA rather than the energy markets. Still, any provider covered by a
capacity contract should be indifferent at all ties, even when DAM prices rise
above the 500 EUR/MW/h level.

2.2 Scarcity pricing

Some of the respondents supported there would be no need for a scarcity
price in the absence of a Bid Cap.

We propose to retain the ‘uplift’ for the Scarcity Price in case DAM prices rise
above 500 EUR/MWh. However, given the proposed increase of the Bid Caps,

AFRY MANAGEMENT CONSULTING October 2025
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we believe it is important to limit the Scarcity Price. We propose the
following:

Scarcity Price = min(max(Bid Cap, DAM price),1000)

This means the Scarcity price is floored at 500 EUR/MWh and capped at
1,000 EUR/MW/h.

If this is not possible to be implemented in the DASSA software and there is
a need for a fixed Scarcity Price, we recommend this to be set to 1,000
EUR/MW/h for each reserve product.

2.3 Default Prices

We have been requested to provide indicative default prices for the System
Services based on the approach we set out in our original report. We are
basing these indicative values on:

— the assumption that FFR, POR, SOR, TOR1 and TOR2 can all be provided
by a 1h BESS, which, in turn, we assume needs to capture all of its
income from the provision of these System Services (ie no energy market
and no capacity market income); and

— a peaking thermal unit (GT) that provides RR, assuming around a third of
its overall annual margin comes from RR (ie there is an underlying
assumption that this unit has a capacity market contract).

The resulting default prices, expressed in EUR/MW/h are shown in the table
below. These can apply to both upward and downward reserve products.

Exhibit 5 - Indicative Default Prices for System Services

Reserve product Default price (EUR/MW/h)

FFR

POR

SOR

TOR1

TOR2

RR

2.56

2.56

2.56

2.56

2.56

3.63

Notes: The assumptions we have used for the BESS (capex, opex, WACC and economic lifetime) are similar to those
used and presented in our previous report with the exception of the economic lifetime, which we have assumed is 15

years.

Source: AFRY analysis

The assumed BESS parameters used to define the Default Prices for FFR-
TOR2 are presented below. We have used the costs of a 1h BESS to be more
conservative, even though a 0.5h BESS could provide the FFR-TOR2 bundle.
The Default Price is then set at a level that allows a 1h BESS to recover its
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capex and opex (plus a reasonable return) assuming it captures these
Default Prices for 90% of the time in a year.

Exhibit 6 - 1-hour BESS parameters

Capex 545 EUR/kW
Opex 3% of capex* EUR/kW
Hurdle rate 12% (nominal)
Economic lifetime 15 years
Availability 90%

* This is assumed to be 3% of the original capex in year 0 and assumed to increase year-on-year with a 2% inflation

Similarly, we assume that RR is provided by a GT (from an off state), and
the Default Price is guided by the costs of a GT. However, in this case, we
take into account of an assumed capacity market income. The assumed
capacity market income is EUR 75/kW(installed). This then means roughly
25% of the overall margin comes from RR provision with the remainder
being linked to the capacity market (and the underlying assumption of no
margin from the provision of energy).
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Commitment obligations

When it comes to the different incentives proposed under FASS, some of the
industry respondents did highlight that, unlike the regulated tariffs with DS3,
the new arrangements rely on the presence of penalties. The regulated
tariffs are a price-based mechanism - all volumes that are made available
can capture a payment. DASSA is introducing a volume-based approach. The
different providers compete to capture a DASSA Order. These DASSA Order
are meant to be an obligation, and not an option, and this can be achieved if
there are consequences in case of non-delivery.

This is not dissimilar to a unit having a capacity contract or having traded
energy in the ex-ante markets. In the latter case, if a participant is unable to
deliver the committed energy volumes, they will face the imbalance price.

The industry also seems to have a preference for one-off payments for
availability and event performance unlike the proposed scalars. We wish to
highlight that our recommendation was for a one-off compensation payment.
This would then also apply in the case of unavailability, in addition to a
scalar.

3.1 Compensation Payment

We are of the opinion that the most economically efficient Compensation
Payment is one that reflects the real-time cost of reserve provision. The best
way of achieving this would be the use of a real-time reserve market. Such a
market will, however, not exist. Consequently, our proposal was for a proxy
of the real-time cost of reserve provision, the ex-post adjusted DASSA net of
the DASSA (noting that even in this case bidding would not be updated
closer to real-time).

Respondents and other commentators suggested this adds uncertainty.
Electricity markets, and markets in general, are uncertain. Market
participants appear to have adapted to facing an uncertain imbalance price
when trading electricity in the ex-ante markets. No balance responsible party
knows the imbalance cost when they trade electricity, but there is no
evidence that this uncertainty reduces participation and liquidity.

There are, however, concerns this more dynamic solution may not be easily
implementable, at least in the first instance. This would then mean that an
ex-ante ‘static’ payment or one that can more easily build on the DASSA
price may need to be defined, and the methodology for doing this should be
simple. We have considered the following options, as alternative to the
original recommendation:

AFRY MANAGEMENT CONSULTING October 2025
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— a rule that automatically determines the compensation payment based on
the underlying conditions on the system (or example the relative capacity
margin at the Day-Ahead stage);

— this is a suboptimal solution as reserve scarcity does not necessarily
coincide with energy scarcity (for example, in the absence of storage
at times of high wind there will be scarcity of some of the upward
reserve products (assuming limited contribution from wind));

— the DASSA price as a compensation payment;
— this was also included as an option in our original paper;
— a fixed payment based on the threat to system security;

— this was also included in our report, and, even though it appears to be
a reasonable option, it is complex to define this fixed payment and
may not reflect the underlying system conditions at all times;

— a fixed payment based on an expected average ‘counterfactual cost of
provision’ or a fixed multiplier to the DASSA clearing price (informed by
an analysis of this ‘counterfactual cost of provision’);

— this is equivalent to attempting to define the adjusted DASSA on the
basis of some assumed commodity prices, generation portfolios and
incompatible FPNs submitted.

We continue to believe that the adjusted DASSA option is the most
appropriate approach from an economic efficiency perspective. However, in
the case the adjusted DASSA cannot be implemented and there is a need for
a ‘simpler’ solution, a Compensation Payment will, inevitably, have to be
defined ex-ante. In this case, we would recommend for this to be a multiplier
applied to the DASSA clearing price to allow for some link to the underlying
market conditions. This multiplier could be estimated to reflect, to the extent
possible, an average ‘counterfactual cost of provision’ based on specific
assumptions.

Assuming it is possible for the Compensation Payment to be defined as a
multiple of the DASSA clearing prices, we have estimates some indicative
multipliers in the table below. The Compensation Payment would be equal to
the applicable pre-defined value multiplied by the DASSA price in the given
period. If, on the other hand, there are implementation challenges with
linking the Compensation Payment to the applicable DASSA clearing price in
a given period, the Compensation could be a ‘static’ value equal to the
multiplier presented below multiplied by the Default Price.

AFRY MANAGEMENT CONSULTING October 2025
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Exhibit 7 — Reserve product specific multipliers to the DASSA clearing price for the
determining the Compensation Payment and fully ‘static’ Compensation Payments

::f:::‘é: Multiplier to the DASSA clearing price ‘ébaRt/ich‘;l'V\(l:ﬁquensation eI
FFR 70% 1.79
POR 70% 1.79
SOR 50% 1.28
TOR1 50% 1.28
TOR2 40% 1.02
RR 40% 1.45

Source: AFRY analysis

This multiplier should apply to both downward and upward reserve.

We have estimated this based on an average change in the cost of provision
from an I-SEM model run of the future year 2030. We assume that a certain
share of the DASSA procured volumes does not submit a compatible FPN
predominantly in response to an expected movement in the market prices as
we approach close to real-time, and to a lesser extent as a result of technical
unavailability.

Obviously, if we had assumed that there are no incompatible FPNs submitted
this scalar would have collapsed to zero. On the other hand, assuming that
all volumes submit an incompatible FPN, then the multiplier would have been
much higher, as, at times the counterfactual cost of provision would have
increased significantly.

Exhibit 8 - Schematic example highlighting the approach to determine the
Compensation Payment multiplier

DASSA price formation Multiplier for the Compensation Payment
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Notes: The values in the graphs above are indicative and do not reflect the underlying analysis done to determine the

recommended service-specific multipliers
Source: AFRY analysis
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The above multipliers are based on a set of assumptions with respect to the
underlying generation portfolio, commodity prices and, more importantly,
the assumed evolution of the intraday prices and the volumes of lapsed
DASSA Orders. The multiplier represents an average value, and as a result
will not reflect the underlying market conditions on the day, even if all other
model inputs turn out to be accurate.

We want to reiterate that this more ‘static’ option for the Compensation
Payment will inevitably result in inefficiency, as we have already pointed out
in our previous report. At times with no scarcity this Compensation Payment
may prove too ‘high’, though, at least, this is mitigated to some extent by
the linkage to the DASSA clearing price. On the other hand, at times with
significant scarcity, this Compensation Payment may not be sufficiently high.
This inefficiency will be even greater in the case this is not implemented as a
multiplier to the actual DASSA clearing price, and is a fixed value.

3.2 Availability scalar and incentives

Respondents have expressed their opposition to the proposed scalar-based
post Gate-Closure incentive mechanisms. Some of the key concerns raised
by the respondents are that scalars:

— may distort market outcomes;
— can be overly punitive; and

— retrospective in their application, given the designed persistence of these
measures.

There is also a preference expressed by many respondents for a one-off
payment to incentivise post Gate Closure availability from service providers.
We appreciate concerns raised by the respondents to the consultation paper.
In this report, we want to address some of these concerns and clarify how
the availability scalar would apply and what the impact would be for
providers. We have also been asked to make a recommendation for a one-off
payment, in the case this is deemed as the preferred approach for
incentivising availability.

A scalar applied to the future DASSA Payments of an underperforming unit
may be reflected by the affected unit in its DASSA bids. However, any
incentive, opportunity cost or penalty faced by a provider will have a similar
effect, including one-off payments.

Respondents were also concerned the availability scalar may be overly
punitive. One-off payments can equally 'distort' prices and can as easily be
as 'penal' as (if not more than) scalars. For example, a one-off payment that
is significantly higher than the counterfactual cost of provision can be seen
as 'penal'. If a provider bids into an auction for an obligation they will factor
in the one-off payment in the case of unavailability for a given probability of
unavailability. The impact of any post Gate Closure incentive mechanism will
depend on the detailed parameters and not solely on the design. For
example, the application of a scalar may have no financial impact if there is a
generous tolerance or the ‘discounting’ of the scalar is limited. On the other
hand, a very high one-off payment may have a significant financial impact.
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The current approach (DS3) was based on a price incentive. We are now
moving to volume-based procurement. This means there is a need to have
consequences in the case a provider does not honour the obligations under
the DASSA Order. We have proposed a one-off payment in the case a unit
submits an incompatible FPN (i.e. lapses a DASSA Order before Gate
Closure). In such a case, the provider would not receive the DASSA
payment, and would have to pay the delta between an adjusted DASSA price
and the DASSA price, effectively paying the TSOs for the counterfactual cost
of provision as originally proposed in the consultation paper.

In practice, a provider can avoid facing the impact of scalars by:
— ensuring it remains available; or

— lapsing a DASSA Order (to avoid the scalar).

For any subsequent DASSA periods, the secondary market can be used to
manage any exposure.

If a provider submit a compatible FPN and is then unavailable, it will be
subject to the Compensation Payment (a one-off payment) and the
unavailability will then be recorded and may trigger the use of an availability
scalar in the future (assuming the overall availability within a given period is
above certain threshold).

We believe the use of scalars for availability have a lot of attractions. First of
all, with the use of a tolerance band, some providers that are infrequently
unavailable will not face any impact from the scalar. From then on, the scalar
has a ‘smoother’ impact than the one-off payments.

The persistence period of the Availability Performance Scalar is designed in a
way that the weighting of a past performance decreases over time with a
corresponding reduction of the scalar. One of the reasons to introduce
persistence as part of the scalar design is to incentive high availability in the
long-run. We can, however, accept there may be scope for limiting the
persistence period.

This can be further clarified with the below example, which compares the
impact of the post Gate Closure availability incentive, the originally proposed
Availability Performance Scalar and a counterfactual one-off payment.

Design of the incentive mechanisms

1. Availability Performance Scalar

The design of the Availability Performance Scalar is as proposed in the TSO'’s
DASSA Parameters and Scalars consultation paper. The service provider does
not receive the DASSA Payment for the contracted volumes that were not
made available and faces the Compensation Payment.

2. One-off Penalty

The design and calibration of the incentive mechanism is a comprehensive
exercise and requires additional analysis. For the purposes of this analysis,
we assume that the one-off penalty is defined as a function of the DASSA
clearing price as follows:
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Py = Ppassa X 0.5 X unavailable volumes

where:
P, is the one-off Penalty

Ppassa reflects the DASSA clearing price in a given Trading
Period

unavailable volumes represents the unavailable confirmed
DASSA order volumes of the service providing unit

For the avoidance of any doubt, we are not recommending for the one-off
payment in the case of unavailability to be equal to 0.5 of the DASSA
clearing price. We are using this value to highlight the difference between
the availability and an assumed one-off payment.

In both cases, we assume that the service provider does not receive the
DASSA Payment for the contracted volumes that were not made available
and faces compensation payment on the same.

For this comparison, we assume:

— the DASSA clearing price is 2 €/MW/h in all periods for the given service
product;

— the DASSA Trading Periods are of 1hr duration to simplify the
calculations;

— the unit clears the DASSA for half of all the auctions held in a month;
— the DASSA Order capacity is 1IMW; and

— there are no instances of unavailability of the service providing unit prior
to the considered month (M).

Comparative Analysis

In this example, we compare the total financial impact of the two designs by
considering two different availability profiles of the providing unit.

1. Unit with high availability

First, we assume that the unit fails to become available over, say 20, DASSA
Trading Periods due to forced outage. The unit faces no instances of
unavailability for its confirmed DASSA order volumes for the next 4 months.

It is important to note that, as defined by the design of the availability
incentive, the example only considers Trading Periods for which the service
provider submitted a compatible FPN at Gate Closure and subsequently
became unavailable. If a service provider with DASSA Orders for Trading
Periods starting from T to T+10 becomes unavailable in Trading Period T
after submitting a compatible FPN, but for the subsequent Trading Periods,
either lapses the DASSA Orders or disposes of them through secondary
trading, the unit is only considered to be unavailable post Gate Closure for
one Trading Period (T).
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The financial impact of the different availability incentive approaches,
ignoring the forfeited DASSA Payments and applicable Compensation
Payment (that are common for both approaches) is as follows:

Impact of Availability Performance Scalar (Impacts,)
ImpaCtSA = (1- SA) X Zmonth(PDASSA X VOlumeScontracted)
where:

Impacts,is the financial impact of the of Availability Performance
Scalar

Ppassa refers to the DASSA clearing price
S, represents the Availability Performance Scalar

Volumes oniractea Yefers to the confirmed DASSA Order volumes

Exhibit 9 — Availability Performance Scalar calculation for a unit with high availability

Total

" Volumes
confirmed

Availability Scalar

DASSA Order ?g\ilv\;allable Availability Factor (Fa) (Sw)

volume (MW)

(1x02+ 1x04 + 1x 0.6

+ 1x0.8

1
M (February) 336 20 + 094 x1) x 5 !

= 0.98

(1x02+1x04 + 1x 0.6

+ 0.94 x 0.8

1
M+1 (March) 372 0 Fixn Xl 1

=098
(1x02 + 1x04 + 094% 0.6
+1%0.8
M+2 (April) 360 0 rixDxlt 1
_099

(1x0.2+ 094%x04 + 1x 0.6

+ 1x0.8

1
M+3 (May) 372 0 2l x3 1

= 0.99
(094%x02 + 1x04 + 1x 06

M+4 (June) 360 0 Tx08 1
+ 1x1)x§=1
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The financial impact with the Availability Performance Scalar is:

ImpaCtSA = (1 - 1) X Zmonth(PDASSA X VOlumeScontracted)
Impactg, = 0

The financial impact with a one-off payment is:

Impactyp = Ppassa X 0.5 X Unavailable Volumes

where, Pp 554 and unavailable volumes are as defined under the
subsection “Design of the incentive mechanisms” above.

As per the values assumed in this case example,
Impactyp = 2 X 0.5 X 20
Impactyp = 20 €

In this example for a unit that maintains high availability by submitting
accurate FPNs at Gate Closure for its associated DASSA Orders, the financial
impact of the Availability Performance Scalar is less than that of a one-off
payment. This is because of the tolerance band incorporated in the scalar
design.

A tolerance can equally apply in a scheme with one-off payments. Assuming
a similar tolerance band, then there would be no financial impact for the
unit.

2. Unit with poor availability

We now consider a unit with ‘poor’ availability. We assume that the unit fails
to become available in 50 of the confirmed DASSA Order Trading Periods in
month M.. We need to emphasise here that once a unit becomes unavailable,
it can then submit incompatible FPNs for subsequent periods. It would be
only the periods in which the unit becomes unavailable and up to two

In this instance, the financial impact of availability incentive designs will be
determined as:

ImpaCtSA = (1-54) X% Zmonth(PDASSA X VOlumeScontracted)
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Exhibit 10 - Availability Performance Scalar calculation for a unit with poor
availability

L Volumes

confirmed Availability Scalar

unavailable Availability Factor (Fa)

DASSA Order (MW)

volume (MW)

(S»)

(1x02+1x04 + 1x 06
+ 1x0.8
1
M (February) 336 50 +085x1) x3 0.96

=0.95

(1%x02 + 1x04 + 1% 06
+ 0.85x 0.8
1
M+1 (March) 372 0 F1x1) X2 0.98

= 0.96

(1%0.2 + 1x04 + 0.85x 0.6
+1x08
i 1
M+2 (April) 360 0 Fixxd 1

= 0.97

(1x02 + 08504 + 1% 0.6
+1x08
1
M+3 (May) 372 0 Fixxd 1
=098

(085%x0.2 +1x04 + 1x 0.6
+ 1x0.8
1
M+4 (June) 360 0 +1x1) X§ 1

= 0.99

Impactg, = (1—-0.96) X 2 X (336 —50) + (1 —0.98) x 2 x (372)
Impactg, = 22.8+ 14.9

Impactg, = 37.8 €

Impact of one-off penalty (Impact,p)
Impactop = Ppassa X 0.5 X unavailable volumes
Impactyp = 2 X 0.5 x50
Impactyp = 50 €

It is again the one-off penalty that proves to have a greater financial impact than
the scalar approach.

When it comes to the scalar, there are, however, more unknows:

— price volatility of future DASSA clearing prices, which inform the indirect
effect of the scalar;

— performance of the unit beyond the current settlement month;
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— number of confirmed DASSA Orders considered through determination of
scalar based on the ratio between unavailable and confirmed DASSA
contracts.

As a sensitivity of the above case, if we increase the number of Trading
Periods over which the unit becomes unavailable to, say 64, we can see the
gradient of the Availability Performance Scalar increasing the financial impact
on the service provider. This is shown in the calculations presented below.

ImpaCtSA = (1- SA) X Zmonth(PDASSA X VOlumeScontracted)

Exhibit 11 - Availability Performance Scalar calculation for a unit with poor
availability (sensitivity)

Uil CLllze Volumes Availability Factor Availability Scalar
Al (T ey unavailable (MW) (Fa) (Sn)
volume (MW) 2 A

(1x02 + 1x04
+1x 0.6+ 1x038 060

M (February) 336 64 1
+ 0.81x1) ><§ =0.94
(1x02+ 1x0.4
M+1 (March) 372 0 T 1x 06+ 081x08 0.96
+ 1x1)x==0.95
3
(1x02 + 1x0.4
M+2 (April) 360 0 T 081X 06+ 1x08 0.98
+ 1><1)><§=0.96
(1x0.2 + 0.81x04
M+3 (May) 372 0 F1x 064 1x08 1
+ 1% 1) x5 =097
(0.81%x0.2 + 1x04
M+4 (June) 360 0 T 1x 064 1x08 1
+ 1x1)x==0.99
3
Impacts, = (1-094)%x2x(336—64)+ (1 —10.96) x2x(372) + (1 —0.98) x 2 x 360
Impacts, = 32.6 + 29.8 + 144
Impacts, = 76.8 €
Impact of One-off Penalty (Impactyp)
Impactop = Ppassa X 0.5 X unavailable volumes
Impactop = 2 X 0.5 X 64
Impactyp = 64 €
As discussed above, with the help of the simple examples we have
presented, the scalar approach ‘tolerates’ a certain level of unavailability
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from a service providing unit. The tolerance band is defined considering the
ratio of unavailable volumes to the total contracted volumes in the month
and not as a fixed number to reflect the increased risk exposure of technical
unavailability overlapping with the confirmed DASSA Order for a unit that
frequently clears the DASSA.

The gradient of the Availability Performance Scalar ensures that there is a
smooth increase in the financial impact on the underperforming unit,
encouraging availability in the long-run. With a one-off payment the
unavailable volumes face the counterfactual cost of provision (or a proxy for
that), which is a result of this unavailability. This is similar to the imbalance
price for energy, at least on the face of it. Given there are no updated offers
for reserves closer to real-time and no equivalent real-time market for
reserves, this one-off payment will only be a proxy for the counterfactual
cost - at least, this can be informed by offers submitted by service providers
at an earlier stage (for example at the DASSA).

We should also not forget that in the originally proposed approach that
unavailable volumes would, in addition to the Availability Performance
Scalar, face the Compensation Payment, so a ‘one-off’ incentive would still

apply.

We continue to believe the availability scalar as defined in our original paper
when considered alongside the application of the Compensation Payment can
help ensure availability from participating providers. We have, however, also
developed a proposed one-off multiplier or payment for unavailable volumes
as an alternative option, given that there appears to be strong preference for
such an approach. We have defined this with a similar methodology as that
for the one-off Compensation Payment. The resulting ‘availability’” multipliers
for the DASSA price to determine the one-off payment, alongside a static
‘availability’ payment are shown in Exhibit 12.

Exhibit 12 - Reserve product specific multipliers to the DASSA clearing price for the
determining the one-off penalty of post Gate Closure availability

Reserve product Multl_pller t_o A Pl ‘Availability’ payment (EUR/MW/h)
clearing price

FFR 25% 0.64
POR 25% 0.64
SOR 25% 0.64
TOR1 25% 0.64
TOR2 25% 0.64
RR 25% 0.91
Source: AFRY analysis
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We have followed a similar approach as for the Compensation Payment. We
have overlayed technical unavailability to determine the resulting
counterfactual cost and applicable multiplier.

Exhibit 13 - Schematic example to highlight approach to determining the multiplier
for the one-off penalty for unavailability post Gate Closure

DASSA price formation Multiplier for availability one-off penalty

€/MW

A A
4 | /MW | Replaclement
g I I volumps
=2 procured
el | 1 |
o
g ] 1 1 1
14 &—0 14 C'—O
S 25% 1 |
12 1 ° 0o increas: 12 1 .—|—O|
11 I e—o 70% 11 1 le—al 1
increas: L_.__
1 | Unavailable] 1
7| | DAssA —1 o DASSA ._Iﬁcl)ume I .
s Clearing Clearing |========
pice. =~ ——o | & |price 1O | rod
1 Lapsed volume | | 1
&——— o 2 &
1 | | 1
10 20 25 28 33 43 MW 10 20 25 28 33 43 MW "

Notes: The values in the graphs above have been arbitrarily selected and do not reflect the underlying analysis done to
determine the recommended service-specific multipliers in Error! Reference source not found..
Source: AFRY analysis
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3.3 Event performance incentives

Respondents are also concerned about the Event Performance Scalar.

From the TSOs’ perspective, at times of frequency events, it is important
that confirmed DASSA Order holders (effectively ‘reserved’ to respond for
such frequency deviations) can actually perform in line with expectations and
the payments they capture under their DASSA Orders.

As described in the AFRY “"DASSA parameters and scalars” report published
alongside the TSOs’ consultation paper, we understand that some units may
be in a position to disable the control systems in an attempt to avoid being
activated during frequency events. Energy storage units may have an
incentive to avoid delivering a response even when available. This is because
an energy storage unit may then become unavailable for meeting
subsequent DASSA Order obligations and/or because a price spike is
expected in one of the subsequent periods and the unit wishes to capture
this.

We have recognised the potential risk with unavailability to meet subsequent
DASSA Order obligations in the case of responding to a frequency event
(because of energy limitations and/or intertemporal constraints. We have,
therefore, proposed the use of a Grace Period to manage this.

When it comes to providers not responding to retain their charge (or level of
‘headroom’) for capturing subsequent price spikes, the TSOs believe this
should be discouraged, as it may risk system security. We need an incentive,
which has a greater impact than the availability incentive mechanisms
(including Compensation Payment and suspension of DASSA Payment in
subsequent periods) in that given Trading Period.
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We recognise that the respondents expressed preference for a one-off
payment over a scalar approach. A one-off payment may have to be set at a
very high level to:

— maintain the correct hierarchy between the incentive mechanisms; and

— provide a sufficiently strong incentive, considering how rare system
events triggering response provision.

It is important to note that the delivery incentive is applied to confirmed
DASSA Order volumes, which are also available, and, therefore, service
providers still receive the DASSA Payment for the contracted volumes that
were made available, irrespective of whether those volumes were delivered
during a system event.

In practice, one could link the one-off payment for event performance to the
DASSA clearing price, Compensation Payment and the post-gate closure
availability incentive. But this may become fairly complex, as it would have
to account for these payments and performance incentives not only for the
affected Trading Period, but potentially also for subsequent trading periods
(including DASSA prices and energy prices).

As already discussed, the incentive for service delivery must be at least set
at value equal to the combined financial impact of the availability incentive
mechanisms (including suspension of DASSA Payment), as noted below.

One — of f payment = Ppussq + CP + Availability Incentive

where:

Ppassa reflects the DASSA clearing price in a given Trading
Period

CP refers to the applicable Compensation Payment in a Trading
Period

Availability Incentive refers to the post Gate-Closure availability
incentive in a Trading Period

We can then include the proposed multipliers for the Compensation Payment
and the availability incentive in the above formula, and find that the resulting
on-off payment should be at 1.95 times the DASSA clearing price to ensure
the relative hierarchy is maintained.

One — of f penalty = [Ppyssa + CP + Availability Incentive]
2 Ppassa + (0.7 X Ppyssa) + (0.25 X Ppyssa)
= 1.95 X Ppassa
= 1.95 X Ppassa

This means that an option is for the event performance incentive to be linked
to the DASSA clearing price and be slightly above 1.95 times the DASSA
clearing price. For example, the one-off payment could be ‘rounded up’ to be
equal to two times the DASSA clearing price.

One — of f payment = 2 X Ppyssa
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Still, we need to be mindful that frequency events are rare. This then means
that, at times, there is a low risk of having to ‘pay back’ a rather moderate
price (around two times the DASSA clearing price may be something) when
the DASSA clearing price remains at low levels.

We have considered for the one-off payment, as defined above, to be
informed by the Bid Cap and Scarcity Price, for each system event:

One — of f payment = 1000€/MW/h X Q; ; if Ppassa < 500€/MW /h
One — of f payment = 2000€/MW/h X Q; ; if Ppss54 > 500€/ MW /R
where:
Ppassa IS the DASSA clearing price in the concerned Trading Period

Q; refers to the Performance Incident Scaling Factor, determined as
defined in the Regulated Tariff Arrangements of each system event

This one-off payment would apply to all the confirmed available DASSA order
volumes. The increase in the one-off payment when the DASSA clearing
prices goes above the Bid Cap is to adjust the penalty according to the
maximum value under the Scarcity Price.

Still, the above one-off payment is not calibrated to discourage a storage
unit from responding to expected energy prices in subsequent periods. An
even higher one-off payment is required to ensure that this type of
behaviour is mitigated under all circumstances. This may result in an overly
punitive payment, and we are, therefore, minded to not go beyond the
above event performance payment.

As described in the TSOs consultation paper, the Event Performance Scalar
will impact the DASSA revenues of a service provider that failed to fulfil its
service provision obligations during a Performance Incident for up to 3
months, weighted as per the Dynamic Time Scaling Factor.

As we have done with the availability incentives, we are including an
example to show the impact of the originally proposed Event Performance
Scalar and a one-off payment.

For this comparison, we assume:

— the DASSA clearing price is equal to 2 €/MW/h for the service product;

— the DASSA clearing prices remain within the revised Bid Cap of 500
€/ MW;

— the DASSA Trading Periods are of 1hr duration to simplify the
calculations;

— the service provision capacity of the unit is IMW; and

— there are no instances of partial or failed delivery by the service providing
unit prior to the considered month (M) in the case example.

Comparative analysis

In this example, we compare the total financial impact of the two appraoches
by considering two different DASSA clearing profiles of the providing unit.
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For this example, we assume that service providing unit clears the DASSA in
half of the periods in a month. In month M, the unit fails to respond to two
system events in Trading Periods in which it held DASSA Orders and was
available to respond. No further system events occur in the subsequent 2-
month period.

Impacts, = Ypersistancel (1 = Sg) X Xmonen(Ppassa X Volumescontractea)l
where:
Ppassa refers to the DASSA clearing price
S represents the Event Performance Scalar

persistance refers the persistence duration of the Event
Performance Scalar

Volumes oniractea FEfErs to the confirmed DASSA Order volumes

Exhibit 14 — Event Performance Scalar calculation for an assumed unit

FEUEITELE Monthly Scaling Factor

(Km)

Month (M) Incident Scaling
Factors (Q)!

Event Performance Scalar (Sg)

M (March) 1,1 Average(1, 1) = 1 Max(1 —[{1 x 1} 4+ {0 x 0.5} + {0.17 x

0.1}, 0)= 0
M+1 (April) n/a 0 LU :].[ff],x 01)} - {(1];00'5} i
M+2 (May) e 0 Max(1 —[{0x 1} + {0 x 0.5} + {1 x

0.1}], 0)= 0.90

ImpaCtSE = ZPersistance[(l - SE) X Zmonth(PDASSA X VOlumeScontracted)]

Impacts, = [(1-0) X (2x372)] +[(1-0.5) x (2 X 360)] +
[(1-0.9) x (2 x372)]

Impacts, = 1860 + 900 + 186

1178.4 €

Impacts,

Impactyp = 1000 X 2
Impactyp = 2000€

In this example, the financial impact of the one-off payment design is
greater than that of the Event Performance Scalar. With higher average
DASSA clearing prices, the relativity could obviously change.
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Grace period

In the DASSA Parameters and Scalars consultation paper, the TSOs define
the Grace Period as an eight-hour period from the time of an energy storage
unit’s response to a dispatch instruction or a frequency event, over which the
unit is not subjected to the commitment obligations and incentive
mechanisms, i.e. Compensation Payment and the Performance Scalars. The
DASSA order volumes not made available by the energy storage unit, even
within the Grace Period, will not be eligible for the DASSA Payment, as per
the SEMC's decision?.

In general, most of the respondents are in favour of the Grace Period.
However, there have been some concerns about the duration and which
technologies the Grace Period covers (and which technologies are not).

Duration of the Grace Period

Some of the respondents suggested the eight-hour period may not be
sufficient for eligible units to recover their State of Charge (SOC) and to
become again available to honour DASSA Orders in subsequent Trading
Periods (after delivering a service response). The limiting factors noted by
the respondents covered the MIC of the units and potential TSOs’
instructions limiting the charging rate, among others. A respondent also
expressed concerns of limited market opportunities to recover the SOC due
to auction timelines being relatively few and far between and a relatively
illiquid intraday energy trading.

We continue to believe that the eight-hour period is sufficient (and if
anything may need to be restricted), considering the following:

— the units will have access to an operational Intraday Continuous Market,
providing the opportunity to arrange a charging position in the market -
we recognise there may be liquidity concerns, but expect this to improve
with the introduction of Single Intraday Coupling (SIDC) under the SEM
EU re-integration;

— with the implementation of the Initiative 2 of the Scheduling and Dispatch
Programme (SDP_02), particularly the adoption of “follow PN” approach,
we expect that the TSOS will attempt to dispatch energy storage units to
their market positions (subject to operational security considerations);

1 SEM-24-066: Section 4.1 (semcommittee.com)
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— automatic response to a system event is limited to fast acting reserve
services, which are not very energy dense (FFR - TOR1), and are not
expected to result in significant discharge. Whereas the more energy
dense reserve services are dispatched by the TSOs via the balancing
market offers and bids, thereby allowing the units to reflect their actual
operating and opportunity costs for delivery a service response.

Applicability of the Grace Period

Many respondents recommended revisiting the applicability of the Grace
Period to encompass other technologies (and not just storage technologies),
citing the following:

— inclusion of thermal units, in line with their technical capabilities (i.e their
ramp rates);

— inclusion of DSUs, as they can be considered limited in their response
capacity, similar to energy storage units.

We understand that intertemporal constraints and other energy limitations
can impact on the ability of some providers to be in a position to meet the
DASSA Order obligations in subsequent periods. This is something the TSOs
may wish to consider in the future and expand the Grace Period to other
providers that face such constraints.

We have also reconsidered the applicability of the Grace Period to all reserve
products, and we can see how having a Grace Period for some reserve
products with low energy density (for example FFR) may be of more limited
value.

Forfeiture of DASSA Payment for unavailable order volumes in the
Grace Period

Several respondents expressed strong disagreement with the decision to
forfeit the DASSA payments for the DASSA Order volumes that were not
made available by the units within the Grace Period. Many argued that this
penalises the units for complying with the performance obligations and
undermined the reason for a Grace Period.

Some noted that the risk of losing DASSA payments is further exacerbated
by the auction timings, as a unit may fail to fully recover its SOC at certain
times of the day. A respondent also provides a detailed example quantifying
the impact of forfeiting the DASSA Payments, by allocating the cost of
response delivery to across an expected number DASSA Trading periods for
which the DASSA Payments were assumed.

The removal of DASSA payments for unavailable DASSA Order volumes in
the Grace Period is as per the SEM-24-066 decision, noting that - "No
payment will be made for a DASSA Order that lapses, regardless of the
reason for the lapse.”
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