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Executive summary

>

The risk of power cuts in the UK, for a variety of reasons, remains real. Low
plant margins (i.e. limited spare capacity at peak demand levels) in the UK are
obvious enough. However, the events of 28 April 2025 - when Spain, Portugal
and parts of France were plunged into lengthy power outages - were very
disconcerting. A recent Spanish government report has now placed much of the
blame on the national system operator, the Redeia-owned Red Electrica. There
was some criticism, too, of unnamed private sector generators in causing grid
instability.

Redeia’s UK counterparty, National Energy System Operator (NESO), will have
been following these developments particularly closely. With more renewable
generation on a system that was originally built around coal-fired plant - and
therefore generally sited close to coalfields - maintaining grid stability has
become immensely complex, and it remains a major challenge for NESO.

In fact, widespread and lengthy power cuts can be caused by a range of factors.
Bad weather can create havoc with rural transmission systems, as has been seen
in recent years in rural parts of Scotland. Furthermore, the sudden unavailability
of expected capacity - witness the Hornsea 1/Little Barford near simultaneous
outages in August 2019 - may create grid instability and curtail power
transmission as a consequence.

For many years, the UK's plant margin has been worrying low, although imports
via interconnectors, especially from France, provide added capacity. NESO'’s
latest winter outlook report for 2025/26 indicates confidence that sufficient
power will be available this winter. However, in early December and mid-
January, some electricity imports, via the French interconnector, may be
required. Supply risks, though, remain.

Nevertheless, the forthcoming closures of all major UK nuclear plants, Sizewell
B excepted, can only worsen this scenario. On the renewables front, many new
offshore wind plants are planned, but the decision of Orsted (a leading Danish
offshore wind developer) not to proceed with its Hornsea 4 project is a serious
sector concern; mainly attributable to offshore wind costs having risen sharply
of late.

Looking to the long term, the government has recently announced new nuclear-
build initiatives. Sizewell C is the key project, which is predicated on the Hinkley
Point C template - but without the extensive delays and heavy cost overruns.
However, financing its build, probably through the Regulatory Asset Base (RAB)
model, will be very challenging.

The winner of the government’s Small Modular Reactor (SMR) nuclear plant
competition has been announced. Not surprisingly, Rolls Royce’s persuasive
case has prevailed, and it is planning to build three 470MW SMR plants in the
UK. In securing its coveted preferred-supplier status, Rolls Royce saw off
competition from such legendary names as General Electric and Westinghouse,
inter alia.
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Lights out = major energy problem

The four-hour power cut blocks of the
1970s

Power cuts have far more wide-ranging

implications than those of yesteryear

Background

These days, UK politicians agree on relatively few issues. However, there is virtual
unanimity that, if the lights go out for any prolonged period, there is a major energy
problem to be resolved as a matter of priority.

While WW2 was obviously a special case in terms of supply interruptions, more
recent decades have seen extended power cuts. In 1972 and 1974, the bitter
miners’ strikes brought about extensive power cuts; in some cases, four-hour blocks
were scheduled when power would not be available in a local area. Moreover,
industrial output was seriously affected.

While there was a further nationwide miners’ strike in 1985, no power cuts were
implemented, mainly because coal stocks at power stations had been built up
previously. In the intervening 40 years, there have been occasional power cuts in
the UK but nothing like those of the early 1970s.

Indeed, since that decade, the impact of power cuts is far more wide-ranging. Apart
from the lack of lighting, blank computer screens, non-operational cash points,
chaotic transport arrangements, especially in city areas, and - in time - non-
functioning mobile phones and fridges/freezers would be typical outcomes.
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28 April 2025 - key date in Iberia

Causes of power cuts

Historically, there have been many causes of electricity power cuts; some are
relatively minor, but others can have wide-ranging effects. In modern-day society,
where IT connections are crucial, an unplanned near three-day outage can cause
major dislocations, as happened on 28 April in Spain, Portugal and parts of France.

Among the major causes of power cuts are:

>

Bad weather: Historically, bad weather, especially during the high energy
demand winter periods, has been responsible for widespread power cuts.
Collapsed wires and damaged pylons, particularly in rural areas, are often
difficult to repair, making it challenging to restore power to customers.

Generation shortcomings: While low plant margins on the system inevitably
raise the risk profile, sudden outages of power plants can cause problems,
especially in terms of maintaining grid stability. On 9 August 2019, a major
shortfall in expected output from the Hornsea 1 offshore wind farm, combined
with the “tripping” of the Little Barford Combined Cycle Gas Turbine (CCGT)
plant, gave rise to extensive power cuts, thereby causing serious problems in
the transport sector: London was badly affected for a period.

Fuel shortages: Such an issue is particularly relevant for fossil-fuel plants. The
lack of gas, at acceptable prices, following Russia’s invasion of Ukraine caused
severe problems for the gas plants that were constructed during the “dash for
gas” era of the 1990s. Further back, the legendary - and acrimonious - coal-
mining disputes in both 1972 and 1974 brought about much reduced coal
output and caused nationwide power cuts.

Low wind speeds: With more dependence upon wind-power, low wind speeds
are a real risk. Changes in such speeds can be sudden and unpredictable,
thereby making the maintenance of grid stability a real challenge. The events of
29 May 2025 at NESO'’s Wokingham control centre caused profound concerns,
as projected generation output from wind plants was well below that of the
day-before forecast.

Transmission failures: Historically, many power cuts have been attributed not
to the lack of generation but to transmission shortcomings. Clearly, if wires are
brought down for whatever reason, especially in remote areas, delivering the
requisite power becomes considerably harder.

Non-availability of the French interconnector: The French interconnector,
especially during the peak demand periods of December and January, is often
key in contributing additional power supplies. However, demand from both
France itself and from other western European countries may hold back
additional electricity supplies. Interconnector operating and maintenance issues
could also have an adverse impact on import levels.

Planned outages: By definition, such electricity supply interruptions are hardly
unexpected. These outages tend to be very local and of short duration:
customers are generally warned in advance. Such outages are normally imposed
to enable repairs or additions to the local grid network to be undertaken.

Unlawful third-party intervention: Clearly, most of the recent power cuts in
Ukraine are directly applicable to the damage caused by Russia to the former’s
power station and grid network. The serious damage to the Nord Stream gas
pipe network in the Baltic Sea, through unlawful third-party intervention, is a
further example. The use of “kill switches”, installed within power inverters -
that convert direct current (DC) electricity generated into alternating current
(AC) power that is suitable for the grid connection - has also been alleged.
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Unprecedented

Only the Italy/Swiss blackout in 2003

bears comparison

But why?

Were tests being carried out?

Backing a national champion

From 20% renewable dependency to

80% in a generation

The Spanish experience

The nationwide blackouts on 28 April 2025, which were replicated in Portugal and,
to a lesser extent, in France, were unprecedented in an advanced western nation.

Indeed, outside the heavily populated countries of Asia, the near three-day Iberian
power cut was one of the most extensive in Europe; only the Italy/Swiss blackout in
2003 - caused by fallen trees - bears comparison.

A report commissioned by the Spanish government, which assiduously champions
renewable generation and is planning to close down all of Spain’s nuclear capacity,
has placed much of the blame on Redeia’s subsidiary, Red Electrica - the system
operator, which owns ca.45,000km of overhead wires. It concluded that Red
Electrica was remiss in not calling up additional thermal plant for 28 April 2025,
thereby endangering grid stability. Importantly, fossil-fuel plant inertia - a feature
not provided by wind and solar power generation - boosts grid stability.

In addition, some unnamed private sector electricity generators were criticised for
their actions in causing grid instability.

It has also been suggested that tests were being carried out - to ascertain the ability
of some renewable plants to increase their output. Serious consequences following
failed electricity tests is eerily reminiscent of the catastrophic plant explosion of Unit
4 at Chernobyl in 1986.

Irrespective of the reasons — which seem likely to be the focus of ongoing debate -
for the blackout, the fact remains that Spain has invested very heavily in renewable
power; it has subsidised many companies in their efforts to build up such portfolios.
Iberdrola, a national champion with a current stock market valuation of over €100bn,
is a case in point.

Recent figures show how much Spain has increased its reliance on renewable
generation. From a 20% share in 2008, it rose to more than 56% by 2024 and is
expected to be close to 80% by 2030.

The pie chart, below, highlights the key segments of Spanish renewable generation
in 2024. Ciclo combinado refers to combined cycle gas turbine output, the
hydraulica share is hydro-generated and the eolica element is wind-generated.

Spanish renewable generation breakdown, 2024

Nuclear
20,0%
’ Hidraulica
13,3%
Carbén Esii
1,2% Renovables 2; '2092
Fuel + Gas 56,8% '
17% Solar fotovoltaica
' 17,0%
Ciclo combinado Solar térmica
13,6% 1,6%
Resto de
Cogeneracion ) renovables (1)
6,2% Residuos 1,7%

0,5%

Source: Redeia/Red Electrica
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Redeia’s share price weakens

Bounden duty on NESO

NESQ's winter outlook

Asset quality issues

Not surprisingly, the share price of Redeia, whose role was similar to that of National
Grid in the UK prior to the NESO transfer, fell back in the days after 28 April 2025.

The graph, below, shows how Redeia’s share price has performed either side of the
28 April 2025 event.

Redeia six-month share price graph
Redeia Corporacion 5A, 1D, MCE, Trade Price 18.3 0.0 (+0.05%) EUR

19.5

15.5

2025 Feb Mar Apr May Jun

¥O¥ LSEG
Source: LSEG, 2025

By contrast, the share price of Iberdrola, Spain’s leading renewable generation
company, did not react noticeably to the events of 28 April.

NESQO’s role

Following its demerger from National Grid and its acquisition by the government,
the role of the National Energy System Operator (NESO) in preventing power cuts
is critical. It has a bounden duty to keep the lights on. Failure to do so will see
computer screens go blank, cash machines at banks cease working and mobile
telephones soon becoming non-operative; not forgetting the inevitable transport
chaos that would follow.

NESQO’s 2025/26 winter outlook report has just been published. It remains confident
that there is “sufficient operational surplus throughout winter, allowing for natural
variations in weather”. It reaffirmed, though, that “there may be some tight days and
early indications suggest these are most likely to occur in early December and mid-
January”. During these tight supply days, there will be increasing reliance on imports
through the French interconnector.

Undoubtedly, the UK grid network has become far more complex to operate, given
the major contribution now made by wind generation. After all, the original grid was
constructed around the now-closed coal plants, which dominated central and
northern England; linking up nuclear power plants was undertaken subsequently.

In addition, there are abiding concerns about the quality of some key control
elements, including some digital assets. It has been reported, too, that the
transformer that caught fire at Heathrow Airport in March 2025 - causing its
temporary closure - dated back to the 1960s.
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The Orsted withdrawal decision is

pivotal for offshore wind investment

Right model?

Has the day for the SMR arrived?

New power plant projects

Central to the government’s energy strategy is the shift away from fossil fuel plants
to more renewables’ capacity, with offshore wind plant construction being very
much to the fore. Prior to 2023, this policy had been productive, with the latest
successful Contract for Difference (CfD) bid in 2022 at under £38 per MWh (2012
prices). By 2024, on the back of markedly higher turbine costs and ongoing high
interest rates, the CfD price had almost doubled to £73 per MWh (2012 prices).
Inevitably, projected investment returns were slashed.

Indeed, leading Danish offshore wind developer, Orsted, has withdrawn from the
Hornsea 4 project, on the basis of inadequate returns. Given Orsted’s well-earned
reputation in the sector, this is a major negative development.

Aside from renewable power investment, the government has also addressed the
issue of new nuclear-build. Of course, investing in new nuclear-build is hardly a
short-term policy to avoid power cuts. Recently, the government announced several
initiatives to replace the current UK nuclear fleet, all of which - Sizewell B excepted
- will need to be decommissioned over the next few years.

The near £40bn construction cost of Hinkley Point C continues, with its probable
commissioning date now being around 2030. The proposed plant at Sizewell C will
seek to benefit from the experience of the Hinkley Point C new-build project - save
for its massive cost overruns and its many years of delay.

Nevertheless, there is real concern that building further nuclear plants with a
capacity of 1,600MW - cognisant of the over-spending and years of delay at
Hinkley Point C - is imprudent. The technology now is very dated, and EdF - the
nationalised developer of the European Pressurised Reactor (EPR) model - is both
stretched financially and under pressure to update its domestic nuclear portfolio in
France.

Instead, there remains continued enthusiasm within the nuclear industry for the
Small Model Reactor (SMR), which offers off-site construction, lower costs per MW
and a reduced construction period. Following a competition involving six leading
nuclear developers worldwide, the government has now decided to commission
three new SMRs from UK-based Rolls Royce. While the latter was widely expected
to win this competition, no other nuclear models - including those submitted by
such venerable nuclear names as General Electric and Westinghouse - were chosen.

In reality, financing new nuclear-build will be a major challenge, especially for the
larger plants where government investment and vendors’ financing will be the key
sources. A new financing system, the Regulatory Asset Base (RAB) model, has been
proposed. It is widely used in utilities regulation and, more specifically, has been
instrumental in funding - and delivering - the ca.£4.5bn Thames Tideway Tunnel
(TTT) sewer project.
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Security of supply is top electricity

priority

Conclusion

Predicting power cuts is not easy - it is about assessing the many inter-related risks
that are involved. In the UK, an ongoing low plant margin and a more mixed portfolio
of generation sources that are making transmission increasingly complex are
particularly salient risks, notwithstanding the notoriously unpredictable British
weather.

The Iberia/Spanish experience of late, however, has certainly focused more
attention on security of supply - and seems set to continue to do so, despite the
latest report published by the Spanish government.

Nigel Hawkins

Nigel Hawkins is the Renewables sector analyst at Hardman & Co.

Nigel is responsible for analysing the outages Utilities, including those privatised in the
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an analyst at Libertas Capital, which specialised in the renewable energy sector. Prior to
that, he was the Telecoms analyst at Williams de Broé. Between 1989 and 1995, he
worked at Hoare Govett as the Water and Electricity sector analyst.

Between 1984 and 1987, Nigel was the Political Correspondence Secretary to Lady
Thatcher at 10 Downing Street.

Nigel joined Hardman & Co in February 2016. He holds a BA (Hons) in Law, Economics
and Politics from the University of Buckingham. He is an associate of the Institute of
Chartered Secretaries and Administrators and a senior fellow of the Adam Smith Institute.
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Disclaimer

Hardman & Co provides professional independent research services and all information used in the publication of this report has been compiled from publicly
available sources that are believed to be reliable. However, no guarantee, warranty or representation, express or implied, can be given by Hardman & Co as to the
accuracy, adequacy or completeness of the information contained in this research and they are not responsible for any errors or omissions or results obtained
from use of such information. Neither Hardman & Co, nor any dffiliates, officers, directors or employees accept any liability or responsibility in respect of the
information which is subject to change without notice and may only be correct at the stated date of their issue, except in the case of gross negligence, fraud or
wilful misconduct. In no event will Hardman & Co, its affiliates or any such parties be liable to you for any direct, special, indirect, consequential, incidental damages
or any other damages of any kind even if Hardman & Co has been advised of the possibility thereof.

This research has been prepared purely for information purposes, and nothing in this report should be construed as an offer, or the solicitation of an offer, to buy
or sell any security, product, service or investment. The research reflects the objective views of the analyst(s) named on the front page and does not constitute
investment advice. However, the companies or legal entities covered in this research may pay us a fixed fee in order for this research to be made available. A full
list of companies or legal entities that have paid us for coverage within the past 12 months can be viewed at http://www.hardmanandco.com/legals/research-
disclosures. Hardman may provide other investment banking services to the companies or legal entities mentioned in this report.

Hardman & Co has a personal dealing policy which restricts staff and consultants’ dealing in shares, bonds or other related instruments of companies or legal entities
which pay Hardman & Co for any services, including research. No Hardman & Co staff, consultants or officers are employed or engaged by the companies or legal
entities covered by this document in any capacity other than through Hardman & Co.

Hardman & Co does not buy or sell shares, either for their own account or for other parties and neither do they undertake investment business. We may provide
investment banking services to corporate clients. Hardman & Co does not make recommendations. Accordingly, they do not publish records of their past
recommendations. Where a Fair Value price is given in a research note, such as a DCF or peer comparison, this is the theoretical result of a study of a range of
possible outcomes, and not a forecast of a likely share price. Hardman & Co may publish further notes on these securities, companies and legal entities but has no
scheduled commitment and may cease to follow these securities, companies and legal entities without notice.

The information provided in this document is not intended for distribution to, or use by, any person or entity in any jurisdiction or country where such distribution or
use would be contrary to law or regulation or which would subject Hardman & Co or its dffiliates to any registration requirement within such jurisdiction or country.

Some or all alternative investments may not be suitable for certain investors. Investments in small and mid-cap corporations and foreign entities are speculative
and involve a high degree of risk. An investor could lose all or a substantial amount of his or her investment. Investments may be leveraged and performance may
be volatile; they may have high fees and expenses that reduce returns. Securities or legal entities mentioned in this document may not be suitable or appropriate
for all investors. Where this document refers to a particular tax treatment, the tax treatment will depend on each investor’s particular circumstances and may be
subject to future change. Each investor’s particular needs, investment objectives and financial situation were not taken into account in the preparation of this
document and the material contained herein. Each investor must make his or her own independent decisions and obtain their own independent advice regarding
any information, projects, securities, tax treatment or financial instruments mentioned herein. The fact that Hardman & Co has made available through this
document various information constitutes neither a recommendation to enter into a particular transaction nor a representation that any financial instrument is
suitable or appropriate for you. Each investor should consider whether an investment strategy of the purchase or sale of any product or security is appropriate for
them in the light of their investment needs, objectives and financial circumstances.

No part of this document may be reproduced, stored in a retrieval system or transmitted in any form or by any means, mechanical, photocopying, recording or
otherwise, without prior permission from Hardman & Co. By accepting this document, the recipient agrees to be bound by the limitations set out in this notice.
This notice shall be governed and construed in accordance with English law. Hardman Research Ltd, trading as Hardman & Co, is an Authorised Representative
of Palace Ventures Limited, which is authorised and regulated by the Financial Conduct Authority (FRN 433291). Hardman Research Ltd is registered at
Companies House with number 8256259.

(Disclaimer Version 9 - Approved June 2025)

Hardman & Co'’s research is paid for by the companies, legal entities and issuers about which we write and, as such, falls within the scope of ‘acceptable minor
non-monetary benefits’, as defined in the Markets in Financial Instruments Directive.

The FCA Handbook (COBS 2.3A.19) states: ‘An acceptable non-monetary benefit is one which:[...] (5) consists of: [...] (b) written material from a third party that
is commissioned and paid for by a corporate issuer or potential issuer to promote a new issuance by the company, or where the third party firm is contractually
engaged and paid by the issuer to produce such material on an ongoing basis, provided that the relationship is clearly disclosed in the material and that the material
is made available at the same time to any firms wishing to receive it, or to the general public.’

The fact that Hardman & Co is commissioned to write the research is disclosed in the disclaimer, and the research is widely available.
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