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WREXHAM ENERGY CENTRE ENVIRONMENTAL STATEMENT

Chapter 3 Site selection, alternatives and design
evolution
INTRODUCTION
3.1

Pursuant to paragraph 27 of Schedule 4, Part 2 (and paragraph 18 of Part 1) of the
Infrastructure Planning (Environmental Impact Assessment) Regulations 2009 (EIA
Regulations) an ES should include: ‘An outline of the main alternatives studied by
the applicant and an indication of the main reasons for the applicant’s choice, taking
into account the environmental effects’. The same provision is also contained in
paragraph 2 of Schedule 4, Part 1 of The Town and Country Planning (Environmental
Impact Assessment) (England and Wales) Regulations 1999 (EIA Regulations)6. On
this basis under both of the EIA Regulations there is no obligation to assess
alternatives, only a requirement to provide information on those alternatives that
have been considered.

3.2

Paragraph 4.4.1 of National Policy Statement EN-1 (NPS EN-1) states that: ‘From a
policy perspective this NPS does not contain any general requirement to consider
alternatives or to establish whether the proposed project represents the best
option’. NPS EN-1 also acknowledges that: '…in some circumstances there are
specific legislative requirements, notably under the Habitats Directive, for the
[Secretary of State] to consider alternatives. These should also be identified in the
ES by the applicant'. The Habitats Directive is not engaged in the context of the
Scheme for the reasons given in the ecology chapter of this ES (Chapter 11).
Additionally, no other specific legislative requirements are engaged by the Scheme
which requires the consideration of alternatives.

3.3

Paragraph 4.4.1 of EN-1 also acknowledges that applicants are obliged to include in
their ES, as a matter of fact, information about the main alternatives they have
studied. This should include an indication of the main reasons for the applicant's
choice, taking into account the environmental, social and economic effects and
including, where relevant, technical and commercial feasibility.

3.4

Paragraph 4.4.3 of NPS EN-1 notes that:
'…Given the level and urgency of need for new energy infrastructure, the
[Secretary of State] should, subject to any relevant legal
requirements…which indicate otherwise, be guided by the following
principles when deciding what weight should be given to alternatives:

6 Where relevant, the Town and Country Planning (Environmental Impact Assessment) Regulations 2011 have

been complied with.
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- the consideration of alternatives in order to comply with policy
requirements should be carried out in a proportionate manner;
…
- alternative proposals which mean the necessary development could not
proceed, for example because the alternative proposals are not
commercially viable or alternative proposals for sites would not be physically
suitable, can be excluded on the grounds that they are not important or
relevant to the [Secretary of State's] decision.'
3.5

The SoS published its Scoping Opinion in May 2014 (Scoping Opinion) in response to
WPL's Scoping Report of March 2014 (Scoping Report). The SoS provided the
following advice about the consideration of alternatives in the ES:7
'Alternatives
The ES must set out an outline of the main alternatives studied by the
applicant and provide an indication of the main reasons for the applicant's
choice, taking account of the environmental effect (Schedule 4 Part 1
paragraph 18).
Matters should be included, such as inter alia alternative design options and
alternative mitigation measures. The justification for the final choice and
evolution of the scheme development should be made clear. Where other
sites have been considered, the reasons for the final choice should be
addressed.
The SoS advises that the ES should give sufficient attention to the alternative
forms and locations for the off-site proposals, where appropriate, and justify
the needs and choices made in terms of the form of the development
proposed and sites chosen'.

3.6

As clear from the above, a review of alternative options (including design and site
options) is of value in several respects. It assists a developer to identify appropriate
technical options and to select a site or sites appropriate for its needs. From an EIA
perspective, consideration of alternatives assists the decision-maker to determine
whether a proposed site is acceptable. In planning terms there can be specific
requirements to consider the availability of alternatives where, for example,
protected landscapes or habitats are affected by a development proposal. This
chapter summarises the process that WPL has followed in order to find a site and
refine a design for the WEC. The process has been iterative, informed by
considerations including site investigation and the non-statutory and statutory
consultations as described in the Consultation Report that accompanies this
Application (document reference 5.1). This chapter is structured as follows:

7 Appendix
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Choice of electricity generation technology;



Selection of the WEC Site;



Power Station Complex layout and design;



Generation capacity and carbon capture;



Combined heat and power (CHP);



Gas network connection options; and



Electricity grid connection options.

CHOICE OF ELECTRICITY GENERATION TECHNOLOGY
3.7

Electricity can be generated from a range of sources – gas, coal, oil, nuclear and
various renewable energy sources including wind, solar and hydro power.

3.8

The future role of gas-fired power stations in the UK is explained in paragraphs.
3.6.1 to 3.6.2 of NPS EN-1, as follows:
‘3.6.1 Fossil fuel power stations play a vital role in providing reliable
electricity supplies: they can be operated flexibly in response to changes in
supply and demand, and provide diversity in our energy mix. They will
continue to play an important role in our energy mix as the UK makes the
transition to a low carbon economy, and Government policy is that they
must be constructed, and operate, in line with increasingly demanding
climate change goals.
3.6.2 Fossil fuel generating stations contribute to security of energy supply
by using fuel from a variety of suppliers and operating flexibly. Gas will
continue to play an important role in the electricity sector – providing vital
flexibility to support an increasing amount of low-carbon generation and to
maintain security of supply.’

3.9

Modern gas-fired power stations can be based on a number of gas turbine
technologies that fall into two main types: (i) open cycle gas turbine (OCGT)
technology, which has a single gas turbine and offers moderate electrical efficiency;
and (ii) combined cycle gas turbine (CCGT) technology, which has both a gas turbine
to generate electricity from the combustion of gas, and a steam turbine that
generates more electricity from the steam produced by the gas turbine.

3.10

CCGT technology is highly energy efficient as a modern plant can operate at energy
efficiencies of 55% or more. In comparison, a conventional coal-fired power station
might operate typically at an efficiency of 30%. A related benefit of efficient CCGT
3-3
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technology is that carbon dioxide emissions are much lower than those arising if the
same amount of electricity was generated from a coal-fired power station. This is
one of the reasons why national energy policy foresees a role for CCGT in the
decarbonisation of UK power generation. A further reason is that gas-fired power
stations can respond flexibly to fluctuations in energy demand and thus contribute
to a balanced supply of electricity to the National Grid in combination with
intermittent energy sources such as wind and solar generation.
3.11

For these reasons, WPL concluded that CCGT power generation represented an
appropriate choice of fuel and technology. The decision also had regard to the
following considerations:
i). CCGT technology has a proven track record, being employed widely in the UK
and worldwide. The latest improvements in CCGT technology include further
measures to respond rapidly to variations in electricity demand.
ii). As acknowledged in section 4.6 of NPS EN-1: Overarching National Policy
Statement on Energy and section 2.3 of NPS EN-2: National Policy Statement for
Fossil Fuel Electricity Generating Infrastructure, thermal electricity generation
stations afford the potential to supply surplus heat to surrounding customers.
iii). The environmental effects of CCGT generation are clearly understood, with
proven measures available to ensure the effective dispersal of exhaust emissions
and to contain noise.
iv). When compared to coal and nuclear power stations and energy from waste
plants, gas-fired power stations are a relatively compact, clean and selfcontained form of development. Stacks tend to be much shorter than those
required for other forms of thermal generation, and the turbines are contained
in buildings of a scale and appearance that would not look out of place on a
‘typical’ industrial estate.
v). Because the gas would be supplied directly to the power station from the local
distribution network, no gas would be stored on site and a gas-fired power
station of the type proposed is not subject to any restrictions under the Control
of Major Accident Hazard Regulations administered by the Health and Safety
Executive. Neighbouring land could be developed for other purposes.
vi). In principle, CCGT projects could be developed in a wide range of locations,
provided that suitable gas, electricity and highway connections are available.

SELECTION OF THE WEC SITE
3.12

3-4

In deciding upon the location for the Power Station Complex (and therefore the Gas
Connection), WEC has had regard to a number of factors such as those described in
NPS EN-2. It is noted that paragraph 2.2.1 of NPS EN-2 provides that: 'it is for
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energy companies to decide which applications to bring forward and the
government does not seek to direct applicants to particular sites for fossil fuel
generating stations'.
3.13

(i)

The proposed location of the WEC is the result of an extensive selection process,
commencing at the national level and progressively narrowing down to site-specific
considerations. This process has comprised four principal stages, as described
below.
Strategic national search

3.14

In order to identify potential development locations, a strategic search for potential
CCGT power station sites in the UK was undertaken.

3.15

The search focussed initially on identifying locations where gas supply and electrical
grid networks with sufficient capacity to serve a new CCGT power station coincide.
There are relatively few areas of the country where this criterion is met, and many
of the locations that do comply are already the subject of power station proposals
by other developers.

3.16

The conclusion of this strategic search resulted in the identification of two key
areas, Staffordshire (this area of interest has been progressed through WEC’s sister
project, Meaford Energy Centre8) and the Wrexham area.

(ii)
3.17

Review of areas of interest
Each of the areas of interest was subsequently examined to determine whether
potential development sites were available within a reasonable distance of the gas
and electricity networks. To do this it was necessary to define a basic site
requirement, which in summary is as follows:


a broadly level site of at least three hectares, ideally with more land and further
space nearby for a construction laydown area;



proximity to gas and electricity connection points



road access suitable for construction and operational traffic;



avoiding areas of planning and environmental constraint including protected
landscapes and areas, natural or heritage interest, undeveloped green belts and
land in flood risk areas;

8 http://infrastructure.planningportal.gov.uk/projects/west-midlands/meaford-energy-

centre/?ipcsection=overview
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3.18

3.19

3-6



located within an area with the potential to supply surplus heat to land uses
adjoining the site;



it is within an area identified as being potentially suitable for energy
infrastructure;



a site that is separated from housing and other sensitive receptors such as
schools;



previously developed or ‘brownfield’ land, and/or land allocated for industrial
use; and



land which the landowner is prepared to lease or sell on commercial terms.

The following operational factors were also considered in identifying a suitable
location:


sufficient space is needed to install, access, operate and maintain all elements
of the Power Station Complex in a safe and economic manner;



a suitable medium (air and/or water) to provide cooling to the steam turbine
exhaust steam condenser and for all other auxiliary cooling requirements;



a suitable source of water for the boilers and for all other auxiliary
requirements;



surface water run-off and other environmentally benign liquid effluents can be
discharged to a local watercourse or to sewer;



all other liquid effluents can be discharged to a suitable sewer or treated onsite;



the ground conditions are suitable for the installation of the civil structures and
major plant items;



the effects of the construction and operation of the facility on humans and the
environment from emissions to air, land and water including nuisance can be
adequately mitigated;



all necessary permits and licences are in place or can be reasonably obtained;
and



there is the potential to minimise visual effects on sensitive receptors.

One of the focuses of interest was Wrexham, which resulted in WPL undertaking a
broad search for sites in the Wrexham area of interest that meet these criteria.
However, the outcome of this search was that:
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no suitable sites are available within the urban area of Wrexham itself;



areas to the west, south and north of Wrexham are constrained by the
undulating terrain and a landscape characterised by well-defined small fields
with wooded boundaries; and



areas to the north of Wrexham are similarly constrained, and are considered
too remote from grid connection points.

3.20

However, several site options (which are outlined at 0 below) fulfilling the identified
criteria were considered at the Wrexham Industrial Estate (WIE), to the east of
Wrexham. This is a substantial industrial estate, one of the largest in Europe, being
approximately 550 ha in size and employing around 7,000 people.

3.21

The WIE thus became the focus of the site search process due to its location, scale
and character, the availability of appropriate grid connections and vehicular access,
and the absence of protective environmental constraints or designations.

(iii)

Site selection within the Wrexham Industrial Estate

WPL has considered three sites within the industrial estate for further evaluation. These were:



the former Firestone factory site at Pentre Maelor to the south of the WIE;



Kingmoor Park North - land to the north of the former Owens Corning fibre –
glass factory site off Bryn Lane (‘the north site’), has outline planning
permission (Ref: P/2011/0891) for warehouse and storage development uses.



Kingmoor Park South – including the former Owens Corning fibre-glass factory
site on the north-eastern side of the WIE, has outline planning permission (Ref:
APP/H6955/A/09/2113258) for warehouse and storage development uses.
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Figure 3.1: Location of the three preliminary site options considered

3.22

Each of these sites was considered to be physically capable of accommodating a
CCGT power station, and all three were therefore taken forward for consideration
during a preliminary non-statutory consultation held in Summer 2012. Following
assessment, WPL concluded that the Kingmoor Park South site (number 3 on Figure
3.1) would be the most appropriate. This was for a number of reasons:


it comprises part of a major land allocation made under Policy E3 of the 2005
Wrexham Unitary Development Plan (UDP), the objective of which is to
accommodate a major single user employment project;



it has planning permission9 for 22,159 m² of ‘warehouse’ floorspace, along with
2,144m² of office space on a similar footprint to a power station, confirming its
suitability for substantial industrial development;



it is a broadly level site with sufficient room for all operational requirements
and for a generous boundary landscape treatment;

9 Application reference P/2008/0993, Appeal reference APP/H6955/A/09/2113258
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3.23

(iv)



it is proximate to gas and electricity grid connection points with corridors of
land that are potentially suitable for energy infrastructure;



road access is suitable for construction and operational traffic, and has been
improved through the construction of new access roads;



the site avoids areas of designated landscape, natural or heritage interest and
land in flood risk areas;



it has potential to supply surplus heat, and potentially gas and electricity to
some of the existing occupiers on the WIE;



neighbouring industrial land uses are compatible with a modern CCGT
development, and the site is suitably separated from dense housing and other
sensitive land uses such as schools;



the site is partly brownfield;



the landowner was prepared to make the site available to WPL voluntarily.

Overall it was concluded that the Kingmoor Park South site is an appropriate
location for the WEC. The option would meet all operational requirements whilst
affording the flexibility to evolve a design in a way that responds to local
circumstances. The other sites were not considered appropriate because Kingmoor
Park North was a greenfield site, located closer to sensitive receptors; and the
Firestone Factory Site has been subsequently developed to accommodate the new
Wrexham Prison.
Siting within Kingmoor Park South

3.24

The Kingmoor Park South site is relatively large and would potentially allow for a
variety of power station layout and orientation options. A number of technical,
planning and environmental factors have thus been considered in optimising the
location and layout of the CCGT power station within the Site.

3.25

It was decided that the focus of attention should be on the south-western part of
the site. This conclusion was based on a combination of reasons:


the south-western part is adjacent to the existing industrial estate where the
character is more urban and industrial, with the remainder of the site becoming
progressively more rural in character;



the nearest residential properties lie to the north and east, and hence distances
from these would be maximised, reducing potential adverse effects;
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the southern area has previously been developed for industrial use and as such
is brownfield land. The remainder of the site is greenfield and is used as
farmland;



grid connections (both gas and electricity) are to the south of the site and
hence a southern location would minimise the length of the potential
connection corridors;



neighbouring land uses that might be customers for heat generated by the WEC
lie to the south and west;



The southern part of the site has the benefit of an extant planning permission
for employment related uses.

POWER STATION COMPLEX LAYOUT AND DESIGN
3.26

The general design objectives for the WEC are to achieve a compact, technically
robust and deliverable layout that responds to known physical and environmental
constraints and which, in operation, would work within parameters anticipated
within the DCO and the Environmental Permit (EP) required from Natural Resources
Wales (NRW). Consideration has also been given to potential to the surrounding
context and locating the WEC to minimise impacts on sensitive receptors during
construction, maintenance and operation.

3.27

The operational performance of different CCGT power station configurations was
assessed in terms of electrical output, thermal efficiency and heat rate (i.e. fuel
input per unit electrical output), based on generation technologies available on the
UK market from suppliers including Siemens, General Electric and Alstom.

3.28

As the WEC is a proposal submitted in accordance with ‘Rochdale Envelope’
principles, priority has been given to establishing the physical form and massing of
the WEC Power Station Complex and its outputs to the external physical
environment, in order to inform the EIA for the Scheme.
Two significant
considerations are the height of the exhaust stacks – determined through
atmospheric dispersal modelling, described in the Air Quality chapter of this ES –
and the options for power plant cooling.

3.29

Three cooling options were considered:


3-10

Once-through cooling – cooling water is abstracted continuously from a water
source such as a river, passed through the steam condenser and discharged
back to the water source at a higher temperature via an outfall pipe. The
volume of water required for this type of cooling is significant and generally
only suitable for coastal or estuary locations.
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Hybrid evaporative cooling – cooling water is abstracted continuously from a
water source as for once-through cooling, but is cooled and re-circulated rather
than being continuously discharged. Hybrid systems incorporate a wet and a
dry section to avoid visible water vapour being released. Although these use
less water than once-through cooling and the environmental effects of
abstraction are thus reduced, they still require continuous abstraction and
discharge to a water body.



Air-cooling – air cooled condensers are widely used for new-build CCGT power
station plants. Although they are less efficient than water cooled systems and
the relative costs and performance of air cooled condenser plants can make
them less attractive than water-cooled plants, they avoid the need for largescale water abstraction and discharge and are thus appropriate for inland sites.

3.30

All three options were considered for the WEC. However, due to the lack of a
suitable source of water and the adverse environmental effects associated with the
abstraction and discharge of water the hybrid evaporative cooling and oncethrough cooling options were discounted. As such, air-cooling was and is the
preferred option.

3.31

Other technical considerations that influenced the general layout of the Power
Station Complex included:


the air intakes to the gas turbine should be sheltered from the prevailing wind
to minimise the risk of rain, snow or foreign objects being entrained in the
intake and causing damage;



the air cooled condenser should be located downwind of the gas turbine air
intake to prevent warm air being drawn into the air compressor and affecting
its performance; and



access to the Site would be to the south-west from Bryn Lane.

3.32

The final Scheme layout resulting from this iterative process is described in chapter
4 of this ES – The Proposed Development.

3.33

The WEC has been designed on the basis of a Rochdale Envelope and this ES has
therefore assessed the likely ‘worst case’ within this envelope. Each topic chapter
of this ES sets out the relevant likely 'worst case' scenario for the particular topic
being assessed. The DCO will secure the minimum and maximum parameters of
this envelope, meaning that the Scheme cannot go beyond what has been assessed.
However, there is still some flexibility within the Rochdale Envelope that is being
applied for to allow for design and layout evolution, provided that this also takes
place only within the limits of deviation that are set out in the Works Plan
(Document Reference 2.3).
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GENERATION CAPACITY AND CARBON CAPTURE
3.34

Both before and after the Kingmoor Park South site had been identified as the
proposed location for the WEC, WPL kept the generation capacity of the power
station under review. Relevant considerations included land availability, the
availability of gas from the national supply network to fuel power stations of
different generation capacities, and the nature and scale of the infrastructure
required to achieve an electrical grid connection.

3.35

The need to demonstrate carbon-capture readiness (CCR) for fossil fuel projects
with a generation capacity of 300 MWe or more was also a consideration. Although
highly efficient, CCGT power stations emit carbon dioxide (CO2), a greenhouse gas.
In accordance with international agreements and EU and UK law, the UK
government is seeking to reduce greenhouse gas emissions as a part of its response
to climate change.

3.36

As explained in section 4.7 of NPS EN-1, CCR requires developers of fossil fuelled
generating stations with a rated electrical output of 300MW or more to
demonstrate that sufficient land is available to accommodate carbon capture and
storage plant, that the power station design can accommodate carbon capture, and
that facilities for the transfer and permanent storage of the carbon dioxide have
been identified and are technically feasible and economically viable. Amongst other
things, CCR therefore requires a large area of land to be reserved next to a power
station.

3.37

For all of these reasons, WPL decided to opt for a power station with a generation
capacity no greater than 299 MWe. From a planning perspective, it also avoids the
need to sterilise a substantial area of land within the WIE that could otherwise be
put to an industrial use, in accordance with the Unitary Development Plan.

COMBINED HEAT AND POWER (CHP)
3.38

Section 4.6 of EN-1 Overarching National Policy Statement for Energy explains the
benefits of incorporating CHP systems into new thermal power station proposals.
Para. 4.6.6 provides that:
"Under guidelines issued by DECC (then DTI) in 2006, any application to
develop a thermal generating station under Section 36 of the Electricity Act
1989 must either include CHP or contain evidence that the possibilities for
CHP have been fully explored to inform the IPC’s consideration of the
application. This should be through an audit trail of dialogue between the
applicant and prospective customers. The same principle applies to any
thermal power station which is the subject of an application for development
consent under the Planning Act 2008. The IPC should have regard to
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DECC’s guidance, or any successor to it, when considering the CHP aspects of
applications for thermal generating stations."
3.39

This guidance is also provided in paragraphs 2.3.2 – 2.3.3 of NPS EN-2 (National
Policy Statement for Fossil Fuel Generating Infrastructure).

3.40

One benefit of selecting a site within the WIE is the potential to supply surplus heat
to neighbouring industrial occupiers. WPL anticipates that the availability of heat
could enhance the attractiveness of the WIE for incoming occupiers, thus providing
a stimulus for wider inward investment.

3.41

The WEC proposal incorporates a dedicated CHP interface building from which it
would be feasible to process and supply heat to existing and future occupiers on the
WIE. As such, the WEC includes a CCGT power station that is CHP ready and thus
complies with government policy in this regard.

3.42

For the purposes of the EIA, it is thus assumed that the CCGT power station element
of the WEC will be ‘CHP-ready’ and that the equipment required to facilitate CHP
during times when the CCGT is not operating can be incorporated in to the Scheme
design for addition at a later date, subject to viability and occupier requirements.

GAS CONNECTION OPTIONS
3.43

The WEC will need to obtain gas from National Grid’s high pressure gas network,
known as the National Transmission System (NTS). The Gas Connection has taken
into account both the demands of the WEC and the capacity and pressure available
in the network.

3.44

WPL’s review identified that the nearest NTS connection point is on a pipeline
running in a south-easterly direction from the Maelor Gas Works, which lies
approximately 2.2km to the south east of the Power Station Complex Site. The
potential of achieving a connection to this pipeline formed the focus of attention,
informed by discussions with the network operator, National Grid Gas, and
assessments of the respective engineering requirements, environmental
sensitivities and land ownership and land rights implications.

3.45

At an early stage a potential Gas Connection Route was identified for the Gas
Connection, following non-statutory consultation and further design and
environmental assessment. The pipeline corridor that was considered as shown in
Figure 3.2 below, was selected because of its generally flat topography, absence of
any significant engineering challenges and the predominant land use comprising
farmland. Further details are contained in Chapter 5 of the ES and in The Gas
Connection Statement (Document Reference 8.2).
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Figure 3.2: Potential Gas Connection Corridors considered

3.46

The option finally selected is described in the chapter 4 of this ES – The Proposed
Development.

ELECTRICAL GRID CONNECTION OPTIONS
3.47

The Electrical Connection between the Power Station Complex and SPEN’s
distribution network will be consented and constructed by SPEN separately to the
Application and is expected to be achieved through a cable connection to an
existing substation and a series of network reinforcement works.

3.48

These works are anticipated to take the form of a new underground cable between
the existing Marchwiel substation and the Power Station Complex Site and the
upgrading/replacement of existing overhead lines. Further details are contained in
Chapter 5 of the ES and in The Grid Connection Statement (Document Reference
8.1).

3.49

Initially WPL proposed a power station with a generating capacity of up to
1,200MWe, which would have required a new 400kV overhead electrical
connection to the National Grid’s transmission system at Legacy Sub-Station, for
which two broad ‘Corridor Options’, shown in figure 3.3, were considered.
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Figure 3.3: Corridor options considered for Electrical Connection

3.50

However, an initial non-statutory consultation process identified major local
concerns over any such new overhead lines, and as a result of this and further
assessment, WPL decided to reduce the generating capacity of the WEC to up to
299MWe. As outlined above, the Electrical Connection will be consented and
constructed by SPEN separately to the Application.

CONCLUSION
3.51

Before deciding to make this Application, WPL undertook an extensive evaluation of
available options, embracing the choice of generation technology, a national search
for strategic development locations, an analysis of site options at the local level and
a review of options for gas connection, electrical connection, road access, cooling
arrangements for the power station and the internal layout of the power station.

3.52

The exercise was informed by non-statutory and statutory public consultations and
discussions with local authorities, statutory consultees and other stakeholders. It
was informed also by iterative EIA and engineering analysis, and took relevant
planning and energy policy and environmental regulations into account.
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