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Notes for the National Development Framework (NDF) Team.
Summary of the issues raised by Richard Martin BSc MIET at the Llandrindod
session.

My comments refer to the sections of the NDF concerning future electricity generation in
Wales.

A low carbon future for electricity

A low carbon future for electricity generation is essential and the timescale urgent. For
good political intentions to successfully lead to this vital goal a workable plan is required.
This plan should be fully tested against various scenarios and be consistent with an
overall UK plan (the electricity system is operated as a fully integrated UK whole.)

The NDF plan for large scale deployment of wind and solar is based on a superficial
premise and will not result in the intended low carbon future. There is a danger that the
NDF will be discredited as purely a developer’s charter.

Sources of low carbon generation

Low carbon generation is provided by various sources. Renewable generation is an
important part of this generation mix but no source can be ignored if we are serious about
achieving a low carbon future.

The NDF focuses entirely on locations for wind and solar. Wind and solar are a
subset of renewable sources which are a subset of low carbon sources.

The Welsh Government appears to have picked a winner with no evidence base for
this decision. No source should be ruled out because it appears (on superficial analysis)
expensive or is perceived to be politically difficult. Politicians and the Welsh
Government must lead on this and should not merely peddle myths.

Small scale hydro and pumped storage for example could have a significant role in
Wales (geography and rainfall favourable) as should nuclear (a previous successful local
history and skills base).

Targets set should be set for each generation source of low carbon electricity and also
a target for various types of storage. (Pumped, Hydrogen, Battery). Storage is essential if
large volumes of intermittent renewables are deployed.The targets should not pick a
‘winner’.

The electrical power system (Energy is not Power)

Transport and Heat are energy systems. Analysis of these can be done in terms of
energy.

Electricity is however unique in being a power system. All generation capacity
requirements and distribution system reinforcement requirements must be calculated in
terms of power (kW). Energy (kWh) can only be used to calculate customer bills and the
total emissions from each fuel source.



Energy tells you nothing about the generation capacity required on the power system.
For example a 1kW electric heater on for 10hours has the same energy requirement as a
10kW heater on for 1hr (both consume 10kWh). However one requires ten times the
generation capacity of the other.

The NDF proposals are based on a capacity target for wind and solar set by outside
consultants (with a significant interest in the wind and solar industries) based solely on
energy consumption. This is spurious and will not withstand independent inspection.
They have compounded this by the incorrect use of capacity factors.

For example wind has a capacity factor of about a third. Working incorrectly in energy
terms you appear to require three times as many wind turbines. In reality on the power
system you will have either no wind output or up to three times more than is required.
This incorrect method with solar (a capacity factor of one tenth) will give you up to ten
times more power than is required or no output at all on every day when demand is at its
highest (Winter evenings). These issues are not insurmountable but must be accounted
for in the plan.

The wind and solar industry always refer to energy rather than power because it
conceals many of the issues with intermittent renewables in a power system.

UK Policy.

The electricity system is operated as an integrated UK whole. Welsh policy should
reflect this or propose an alternative approach.

The last UK policy document (HM Govt -The Carbon Plan: Delivering a low carbon
future) concerning decarbonising electricity stated that 100% of electricity should be
generated from low carbon sources.

An increasing level of renewables leads to a host of as yet unsolved technical issues
(The Royal Academy of Engineering- Wind Energy Implications of large scale
deployment on the GB electricity system : National Grid —System Operability
Framework).UK policy reflects this and states that the portion of renewables should be
limited to 30%. (The UK policy is stated correctly in power terms whereas the Welsh
policy is erroneously in energy terms.)

The recent incident on 9™ August is the first practical demonstration of one of these
unresolved technical issues.

Welsh policy needs to further evolve to reflect these issues and align with UK policy.
The intentions of its policy on the levels of exports to England should be made clear.

The Welsh share of this renewable capacity target would be about 1,000MW.
(1IMW=1,000kW). The renewable capacity in Wales is already 3,000MW.

Welsh Policy

The WAG renewable energy targets are still evolving with several changes over the
years.
Several years ago the target was for 100% of Welsh electricity to be generated by
renewable sources. (The exact meaning of this was not defined — are we talking of power
or energy and is it purely renewable or the broader low carbon).



From this consultants incorrectly calculated that 22,500MW of renewable generation was
required in Wales. This is almost half of the total UK generation requirement from all
sources of about 50,000MW.

Last year the target was reduced to 70% with no explanation given. The consultants
calculated incorrectly using energy consumption and capacity factors that this required
4,500MW of new renewable capacity.

It is this new target that drives the NDF assertion that large scale deployment of wind
and solar in Wales is necessary.

People will assume that the reasonable sounding 70% target will be less than they
actually use. This impression of the small scale of the proposal is reinforced when we are
told that the renewable electricity will be distributed locally, not exported in significant
quantities to England and with a significant proportion locally owned.

The Welsh electricity demand varies between 1,000MW and 2,800MW.

The renewables capacity in Wales is already 3,000MW.

The significant surplus of generation will be exported to supply English requirements
and if that is not possible (they too may have a surplus) paid by consumer to stand idle.

Possible future demand growth

Demand may well increase in future years but analysis and justification for this is
required.

As already mentioned clear definitions are required here. For example electric
vehicles (I am not picking a winner here- in fact I believe they contribute little to a low
carbon future) will require about a 30% increase in electrical energy. However that does
not mean an increasing power requirement or that an increase in generation capacity is
required.

Demand has actually decreased over recent years (although there may be some
double accounting here regarding embedded generation) and indeed this a policy goal.
Measures to flatten the demand curve

What is the outcome from the NDF policy?

On any one day.

If it is windy, between 1,700MW and 3,500MW of surplus will be exported to
England. (See my comments on capacity factors)

In public relations terms between 4 and 8 out of every 10 wind turbines in Wales will
be producing electricity for England.

On a calm day 10 out of 10 turbines will be stationary monuments in the landscape
and Wales will have no low carbon electricity available. Imports, storage or “backup”
will be required. This should all be considered in the plan.

As already mentioned the outcomes with solar sources will be even more extreme.

Further analysis is required to measure the effect on emissions and the optimum
balance between the various generation sources and storage investigated.



The use of storage is complex and it may well be used in a commercial way (indeed
as wind and solar may be) rather than to minimise emissions. Generally storage should be
used to flatten the demand curve to both reduce the generation capacity requirement and
to run generation more efficiently at near constant output. Therefore storage needs to be
quantified before generation capacity requirements are calculated.

On average over the year.

Because of the nature of intermittent renewables even with a 4.5GW capacity
installed the 70% target cannot be reached. It can be shown that wind and solar will only
produce less than half of the electricity consumed in Wales, because of the level of
‘backup’ generation used. The WAG has shown no analysis to define this ‘backup’,
quantify how much of it is required and show its effect on emissions.

How are we doing so far? Is the plan working?

There are already warning signs that this superficial and populist plan will not
achieve the vital goal of a low carbon future.

WAG documents show that the percentage of electricity generated from renewable
sources has increased. This is a significant achievement that has had full coverage in the
media. However less well emphasised the documents also show that the total percentage
from all low carbon sources has decreased over the last ten years or so. Our carbon
emissions are increasing against a background of decreasing demand.

The incident on the 9" August also suggests that the simplistic plan of a total reliance
on wind and solar will not be successful. Like any successful investment plan a balanced
portfolio may be necessary.

Myths

Various myths exist about renewable generation (and nuclear) and are widely held by the
general public. The NDF and various WAG documents play on this and say repeatedly
that the renewable generation will produce local social and economic benefits, address
fuel poverty, produce resilient ecological networks, and produce a more equitable and
resilient local economy and combat inequality.

This is a sales pitch unworthy of government. There is no attempt to produce an evidence
base for these claims.

Decarbonising electricity will be very expensive and potentially socially divisive.

On broader planning issues.

How will the new planning regime be transparent and democratically accountable?








