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3

Project Alternatives

3.1

Introduction

3.1.1

In its capacity as the Distribution Network Operator (DNO) for south Wales, WPD
originally received and accepted a formal request to provide new connections onto
the distribution network for three separate wind farm developments to be located
in and around Brechfa Forest to the north of Carmarthen in South Wales1.

3.1.2

This chapter summarises the process undertaken to determine the best means of
providing a suitable connection to distribute power generated by Brechfa Forest
West Wind Farm as well as to the two wind farms which have been subsequently
removed from the project. This is because the process of identifying and
assessing alternatives began at the outset of the project, when the three separate
wind farms formed part of the same connection.

3.1.3

The consideration of alternatives is a requirement of Schedule 4 paragraph 18 of
the EIA Regulations 2009. This requires that 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, is provided.

3.1.4

National Policy Statement for Energy (NPS EN-1) at Paragraph 4.4.2 states:
“The ES should in any case 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, social and economic effects,
and including, where relevant, technical and commercial feasibility.”

1

Brechfa Forest West (maximum 84MW) received Development Consent on 12 March 2013; Brechfa Forest East
(maximum 36MW) was granted planning permission on 17 December 2013; Bryn Llywelyn (maximum 55MW) was
dismissed at appeal on 06 May 2014.
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3.2

Need for the Project and project evolution

3.2.1

Originally there were three wind farms considered as part of the connection project
as follows:

3.2.2



Brechfa Forest West Wind Farm;



Brechfa Forest East Wind Farm; and



Bryn Llywelyn Wind Farm.

Connection offers to the developers of the three wind farms were made in
February 2011 in accordance with the requirements of WPD’s distribution licence
agreements as the DNO for the area. WPD has a statutory obligation to provide a
connection that is the most economically viable having regard to all WPD’s other
requirements and obligations under Schedule 9 of the Electricity Act 1989 which
places a duty, when formulating proposals, to have regard to the environment
(summarised in NPS EN-5 Paragraph 2.2.6). The ‘do nothing’ option (i.e. not
provide a connection) is not possible under WPD’s statutory duties. It would also
prevent the export of renewable energy to the network which would not support
the policy ambitions of the UK and Wales Governments to increase the proportion
of energy generated by renewable means.

3.2.3

The Bryn Llywelyn Wind Farm, which was proposed by Renewable Energy
Systems (RES), was refused planning permission at appeal in May 2014. RES
subsequently withdrew its connection application.

3.2.4

The Brechfa Forest East Wind Farm, also proposed by RWE, received approval
from Carmarthenshire County Council in December 2013 under the Town and
Country Planning Act 1990, with the completion of a Section 106 agreement in
October 2014. RWE has however decided to withdraw that connection from the
Proposed Development and if it does go ahead in the future would be a separate
DCO application. As a result, the Proposed Development is to provide a
connection only for the Brechfa Forest West Wind Farm.

3
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3.2.5

Whilst the consideration of alternatives began at the outset of this project, the
removal of first Bryn Llywelyn and subsequently Brechfa Forest East Wind Farm
from the project caused WPD to review the assumptions and constraints identified
in the selection of the preferred means of providing a suitable connection. This
chapter therefore provides a summary of the review process undertaken to
establish whether the decisions to remove proposed connections to the Bryn
Llywelyn Wind Farm and Brechfa Forest East Wind Farm from the Proposed
Development remain valid in the context of Brechfa Forest West Wind Farm.

3.2.6

Where new infrastructure is required, WPD seeks to avoid nationally and
internationally designated areas and to minimise the effects of new infrastructure
on other sites of amenity and ecological value (refer to Appendix 3.1 for a copy of
WPD’s Schedule 9 Statement, Volume 6.4).

3.2.7

The need for this connection project is the requirement to connect a new source of
electricity generated by renewable energy (the need for which has been defined in
NPS EN-1) to the network operated by WPD to allow efficient distribution to
electricity end users.

3.3

The existing WPD grid network

3.3.1

Electricity is transmitted countrywide via the national grid at 275kV or 400kV. It is
transformed to 132kV volts for regional distribution at substations known as Grid
Supply Points (GSP). Where large scale generation is connected to the WPD
network this is normally routed through a GSP thus enabling the electricity to be
distributed to customers or transmitted through the national grid during periods of
minimum load.

3.3.2

Distributed electricity is disseminated from the GSP to further substations via
overhead lines (OHL) or underground cables (UGC) at 132kV. The voltage is
reduced again to 66kV, 33kV or to 11kV so the local network can distribute
electricity to individual towns and villages where smaller, local substations
transform the voltage to that required by the end customer.
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3.3.3

At the outset of the project, as it is now, the existing distribution network close to
the three proposed wind farms consists of 132kV, 33kV and 11kV circuits. The
132kV circuits run from Swansea North GSP (a WPD substation), via Carmarthen
and Rhos substations and are in excess of 50km in length. They are mostly
overhead lines on steel lattice towers and wood poles. The 33kV circuits are
derived from Carmarthen, Lampeter and Rhos substations and are mostly
overhead lines on wooden poles.

3.4

Previous study

3.4.1

An initial review of a possible overhead connection was undertaken by WPD
during the preparation of the DCO application for the Brechfa Forest West Wind
Farm by RWE npower renewables Limited2, in order to demonstrate to the former
Infrastructure Planning Commission (now a Directorate of PINS) that a connection
was in principle feasible and achievable from this particular development.

3.4.2

Line Survey Transmission Consultancy Limited (LSTC) were commissioned by
WPD in 2009 to undertake a reconnaissance survey into the feasibility of routeing
a 132kV wood pole line from the wind farm substation to the existing Swansea
North Substation, located some 35km south east.

3.4.3

Given the formal requirement to provide a means of electrical connection to the
Brechfa Forest West, Brechfa Forest East and Bryn Llywelyn wind farms, WPD
elected to re-evaluate the feasibility of overhead routeing by undertaking a wider
review of potential options (the Strategic Optioneering Study), building on the highlevel findings of the 2009 LSTC study.

3.5

Strategic Optioneering Study

3.5.1

In June 2013 WPD published a Strategic Optioneering Report3 (SOR) that

2

Now known as RWE Innogy Ltd.

3

http://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Current-WPDPlanning/Library/Strategic-Optioneering-Report.aspx
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examined the engineering options available to connect the three proposed wind
farms.
3.5.2

In parallel with the preparation of the SOR, WPD’s environmental consultants
undertook a desk-based assessment of environmental conditions within an area
covering Brechfa Forest south to the Welsh coast (Stage 1a and 1b shown on
Figure 1.2, Volume 6.3). This assessment identified internationally and nationally
designated areas and features as well as local designations. The identification of
such features and a high level assessment of their potential sensitivity to
transmission infrastructure resulted in the selection of a study area that was
considered to be an appropriate area of search for the necessary infrastructure.

3.5.3

There are various different ways in which the connection can be made. These
options were explored in detail in the SOR (Volume 8.2). The options include:


Technology solutions, such as
i.

transfer using OHL or UGC; and

ii.

voltage of the connection (which would influence the number and type of
electrical circuits (conductors) and the supporting infrastructure required).



Route options, including
i.

alternative connection points;

ii.

separate or combined route(s)/connection points for the three wind farms
(noting that this is a historic position and that the Proposed Development
is now only for a single wind farm); and

iii.

alternative alignments for the preferred route(s) between the wind farms
and the connection point (noting that the Proposed Development is now
only for a single wind farm).

6
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Undergrounding
Technical and Commercial Feasibility
3.5.4

Engineering and financial studies confirmed that using UGC for the whole
connection route, given factors such as the terrain and local geology, would be
much more expensive and would not be commensurate with meeting WPD’s
Schedule 9 obligations. Estimated costs for UGC along the whole route provided
in the SOR were found to be between 2.78 and 3.77 times more expensive than
an OHL.
Environmental Considerations

3.5.5

Installation of an UGC would result in environmental effects due to, amongst other
things, stripping of vegetation, disturbance of soils, and operation of heavy
equipment. An entirely underground alignment could therefore result in overall
greater level of impact than an OHL. Nevertheless, options to underground
selected sections of the connection route have been further investigated where
this would offer significant benefits compared to an OHL. Undergrounding is often
considered for major crossings (e.g. main rivers) or to avoid unacceptably large
impacts in highly valued landscapes.

3.5.6

During preparation of the SOR the preferred OHL alignment was not known and
thus undergrounding was not considered in detail. Therefore, undergrounding was
not directly a determining factor in option selection at this stage. Detailed
consideration of undergrounding sections of the preferred alignment, undertaken
later in the evaluation process, is discussed later in this chapter. Nevertheless,
undergrounding of especially sensitive parts of the OHL was acknowledged at an
early stage to be a viable means, subject to detailed evaluation, to avoid the most
significant adverse landscape and visual effects of an OHL. Undergrounding was
thus considered where it would enable a feasible connection option that would
otherwise be potentially unacceptable as an entirely overhead alignment.

3.5.7

The principal environmental benefits of undergrounding critical sections of an OHL

7

Environmental Statement – Chapter 3 – Volume 6.2

include:


no long term change to the character and appearance of a designated and
highly valued landscape, especially on Special Landscape Areas and
landscapes identified within LANDMAP as Outstanding; and



absence of visual impacts on sensitive viewpoints (including for instance
footpath users or highway users in noted scenic locations) and a number of
residential locations.

3.5.8

The additional landscape and visual issues associated with undergrounding these
sections would be limited to the temporary visual effects of construction activity.

8
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Transmission voltage and electrical infrastructure rating
Technical and Commercial Feasibility
3.5.9

The SOR concluded that the electricity generated by the proposed wind farms
needed to be exported at 132kV as this is the most efficient approach to exporting
this quantum of power over large distances. The 132kV system is the highest
voltage that WPD is licenced to operate on the distribution network.

3.5.10

Transmission at higher voltages was ruled out as this could only be achieved by
the use of a larger substation at the wind farm and substantially larger supporting
infrastructure such as steel lattice towers (pylons), which WPD does not propose
to use, and as noted above, WPD is not licenced to transmit electricity at voltages
higher than 132kV.

3.5.11

The transformer capacity and circuit rating of the 33kV network in the area is
inadequate to support additional generation capacity to be supplied by one or
more wind farms. The 132/33kV transformers at Rhos and Lampeter substations
are rated at 45MVA and 30MVA respectively4. This together with 33kV circuit
ratings of 22MVA, rules out direct connection to the 33kV network as this option
could not provide sufficient capacity without the need for major substation works,
the installation of additional transformers, either new or uprated, and at least five
additional 33kV circuits.

3.5.12

Options for connection to the 132kV network have been actively pursued as this is
considered to be the preferred engineering solution having regard to the potential
generated load, either individually by any of the three wind farms or collectively,
and the existing configuration of the WPD network.

3.5.13

There is no 66kV network within the Swansea North GSP network group and it
was discounted as there would be no advantage to be derived from introducing
66kV apparatus to the network over and above a connection at 132kV which has a

4

MVA = Megavolt Ampere (or one million VA), which is the product of current (A) times voltage (V) and is a measure
of the apparent power from which the loading on the electrical system, in particular transformers, can be calculated.
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higher capacity.
3.5.14

The feasibility studies therefore determined that the best technological solution for
the grid connection would be to use a single circuit OHL at 132kV.

3.5.15

The conductor size at 132kV considered in the SOR (carried on twin wooden
poles) offered adequate capacity for the maximum power output of the three
proposed wind farms.
Environmental Considerations

3.5.16

The SOR concluded that a 132kV OHL connection could be accommodated on
wooden poles. At the time the SOR was prepared it was anticipated that these
would be predominantly twin poles. A 132kV OHL connection can also be made
using steel lattice towers, however the use of such material is considered to be
less appropriate in environmental and visual terms for this particular connection.
Steel lattice towers require concrete foundations and generally require more
disruptive and extensive construction works. Their metallic structures are
considered to be less visually compatible with the rural, often wooded landscape
found in the study area. Steel lattice towers tend to be much taller, so any
negative landscape impacts would affect a much wider area. Their footprint on the
landscape is also larger.

3.5.17

It is however noted that the decision to use wooden poles is an engineering led
decision and that only a single circuit connection was, and still is required. On
other projects the use of steel lattice towers may be required for justifiable
engineering reasons.
Connection to the grid via an existing substation
Technical and Commercial Feasibility

3.5.18

The configuration of the WPD network and existing connections is such that the
electricity generated will need to be routed to Swansea North GSP substation.
The SOR determined that Swansea North substation is the only location with the
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Environmental Statement – Chapter 3 – Volume 6.2

capacity to accommodate the generation from the proposed wind farms on the
WPD network in the Brechfa Forest and Carmarthen area. (The SOR assumed
that to handle the combined power output from the three wind farms (175MW), the
transformers at a receiving substation would need to accommodate power loads
up to 180MVA). Also, as the Swansea North substation is a GSP, it will allow
electricity to be exported onto the wider transmission network during periods of
minimum local electricity demand. The options examined in the SOR are
summarised briefly below with the substation locations shown on Figure 3.1.

Table 3.1 – Options for grid connection at existing substations
Connect to

Comments

Swansea North
Substation

Has adequate capacity and would require only limited
upgrading within space available at the compound.

Rhos Substation

Would require major substation expansion and there is
insufficient capacity in the 132kV H circuit to carry 180MVA
and would require a complete rebuild of the dual circuit tower
lines and a significant upgrading of the apparatus. This option
was ruled out due to extensive works needed, which would be
costly and is environmentally less desirable.

Carmarthen Substation

Would require major substation expansion and there is
insufficient capacity in the 132kV B circuit to carry 180MVA and
would require a complete rebuild of the dual circuit tower lines
and a significant upgrading of the apparatus. This option was
ruled out due to extensive works needed, which would be
costly and is environmentally less desirable.

Ammanford Substation

Would require major substation expansion and there is
insufficient capacity in the 132kV C circuit (east of the V route
intersection) to carry 180MVA and would require a complete
rebuild of the dual circuit tower lines and a significant
upgrading of the apparatus. This option was ruled out due to
extensive works needed, which would be costly and is
environmentally less desirable.
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Connect to

Comments

Llanelli Substation

Would be a significantly longer route than other viable
connections to Swansea North. There are capacity issues with
the circuits on the XY route based on connection agreements
with the Corus plant at Llanelli. This option was ruled out due
to the longer length of OHL required, which would be costly
and is environmentally less desirable.

Ystradgynlais

Would be a significantly longer route than other viable
connections to Swansea North and would require major
substation expansion. There is insufficient capacity in the
132kV D & C (east of the V route intersection) circuits to carry
180MVA and would require a complete rebuild of the dual
circuit tower lines. This option was ruled out due to the longer
length of OHL required, and the extensive works needed,
which would be costly and is environmentally less desirable.

New Lodge Substation

The substation at New Lodge is only a 33kV facility and a
completely new 132kV substation would need to be
constructed. This option was ruled out due to the extensive
works needed, which would be costly and is environmentally
less desirable.

Environmental Considerations
3.5.19

The option to connect to the grid at Swansea North substation would avoid
environmental impacts associated with other possible options, including:


avoid the need for major substation expansion at existing substations with
inadequate capacity; and


3.5.20

avoid the need for extensive rebuilding of existing tower lines.

Connection at Swansea North also provides the opportunity to use the existing EE
route (see below), which would result in considerable environmental benefit and
fewer impacts resulting from a shorter length of new OHL for the connection.
Therefore a new 132kV connection to Swansea North substation would entail the
least environmental impact compared to the other options.

12
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Separate or combined routes
Technical and Commercial Feasibility
3.5.21

Originally the connection studies considered connection of three wind farms. Each
wind farm could be connected independently to the distribution network, either at
the same or at different points. However, due to the geographic proximity of the
wind farms and in relation to the connection points, there would be no advantage
to providing entirely separate connections. Indeed, this would be more expensive
and visually intrusive as it would require longer length of OHL and other
infrastructure and would still require substantial upgrading of existing
infrastructure.
Environmental Considerations

3.5.22

Combining the connection route for the three wind farms would reduce the
environmental impacts compared to three separate connection routes since the
footprint and associated disruption during construction would be less, and in
addition the overall length of line would be shorter for a combined route. By
adopting a combined route there would be less affected landscape and fewer
affected visual receptors. Also, any potential wirescape formation would be
avoided in areas, such as on approach to the substation, where separate routes
may otherwise converge. Providing a combined connection would not result in the
need for any larger infrastructure since either separate or combined connection
routes would require the use of wooden poles and 132kV conductors. The
proposal to combine the connections into one route is therefore environmentally
preferable to independent connections.
Alternative routes

3.5.23

Having determined that a connection would only be feasible via the Swansea
North GSP substation, various alternative routes were investigated that would
seek to minimise the length of OHL (i.e. find a reasonably direct route) and would
make use where possible of existing under-utilised infrastructure but without the
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Environmental Statement – Chapter 3 – Volume 6.2

need for significant and/or extensive line upgrades.
Technical and Commercial Feasibility
3.5.24

The schematic plan of the WPD network, Figure 3.1 (Volume 6.3) indicates that
there are a number of potential points to connect the wind farm to the grid via
Swansea North GSP substation either by way of a new OHL route or by utilising
the existing WPD 132kV network. There are however capacity issues on large
parts of the WPD 132kV network in the Carmarthen, Llanelli and north Swansea
areas. In summary, the main options that could be considered are to use:

3.5.25



redundant circuits (those not currently in use);



existing circuits (where spare capacity exists); or



direct route (an entirely new OHL route).

The technical and commercial review of these options has been summarised in
Table 3.2 below.

Table 3.2 – Options for OHL routes providing connection at Swansea North GSP
A: Redundant Circuits
Route via

Comments

EE circuit to C circuit at The EE circuit is a former CEGB dual circuit tower line built to
275kV construction but can carry lower voltages without
Burry Port
modification. It is currently strung with conductor of 175mm. It
is part of the WPD network but is only energised at 33kV.
Although not necessary for this connection, the conductors on
the towers could be upgraded if required, from 175mm to
200mm, to take 180MVA on the existing circuit, without
upgrading the towers themselves. This is a viable point to
connect to the network.
W, C & V circuits (part)
from Burry Port to
Swansea North

The W, C & V circuits are both dual circuit tower lines with an
available circuit unused. These can be interlinked and
connected to the EE route. This will provide a viable route into
Swansea North.
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B: Existing Circuits
Route via

Comments

C circuit on Betws
Mountain

Insufficient capacity in the 132kV C circuit (east of the V route
intersection) to carry 180MVA and would require a complete
rebuild of the dual circuit tower lines. This was ruled out due to
extensive works required, which would be costly and is a less
desirable option for environmental reasons.

Intersection of C & PP
circuits at Maes Llêch

Insufficient capacity in the 132kV PP circuit. It may require the
construction of a switching station. This was ruled out due to
extensive works required, which would be costly and is a less
desirable option for environmental reasons.

Intersection of C & V
circuits

There is capacity in the V circuit but it is a longer distance of
new OHL than the route direct to the EE route. This was ruled
out because a longer length of OHL would be needed, which
would be more costly and is a less desirable option for
environmental reasons.

XY circuit at Llanelli

There are capacity issues with the circuits on the XY route
based on connection agreements with the Corus plant at
Llanelli. It is a longer distance of new OHL than the route
direct to the EE route. This was ruled out because a longer
length of OHL would be needed, which would be more costly
and is a less desirable option for environmental reasons.

W circuit on to XY
circuit

There are capacity issues with the W circuit and circuits on the
XY route based on connection agreements with the Corus
plant at Llanelli. It is a longer distance of new OHL than the
route direct to the EE route. This was ruled out because a
longer length of OHL would be needed, which would be more
costly and is a less desirable option for environmental reasons.

H circuit north of
Carmarthen

There is insufficient capacity on the H & B circuits to carry
180MVA and would require a complete rebuild of the dual
circuit tower lines. This was ruled out because of the need for
extensive works, which would be more costly and is a less
desirable option for environmental reasons.

B circuit south of
Carmarthen

There is insufficient capacity on the B circuits to carry 180MVA
and would require a complete rebuild of the dual circuit tower
lines. This was ruled out because of the need for extensive
works, which would be more costly and is a less desirable
option for environmental reasons.
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Route via

Comments

CC circuit into Rhos
substation

This is a former CEGB 132kV wood pole line and there is
insufficient capacity for 180MVA. It would require an upgrade
to a dual circuit tower line. There are the associated issues
relevant to Rhos substation and the H & B circuits. This was
ruled out because of the need for extensive works, which
would be more costly and is a less desirable option for
environmental reasons.

T circuit into Rhos
substation

This is the 132kV trident line that connects Altwallis5 Wind
Farm. There is insufficient capacity for 180MVA. It would
require an upgrade to a dual circuit tower line. There are the
associated issues relevant to Rhos substation and the H & B
circuits. This was ruled out because of the need for extensive
works, which would be more costly and is a less desirable
option for environmental reasons.

C: New Direct OHL route
Route via

Comments

Direct Circuit to
Swansea North

A direct route to Swansea North would require a significantly
longer section of new build OHL than connecting to the EE
route. This was ruled out because a longer length of OHL
would be needed, which would be more costly and is a less
desirable option for environmental reasons.

Environmental Considerations
3.5.26

Similar to the technical justifications provided above, the connection to the EE
route is preferred on environmental grounds. All other possible options would
entail greater construction phase disturbance due to the need to provide additional
interconnection between, or extensive rebuilding of, the existing OHL. Also, some
of the alternative options would require additional length of OHL to be constructed,
which is not favoured on environmental grounds.

5

Formerly called Blaengwen Wind Farm
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3.6

Preferred OHL connection option

3.6.1

The technical work undertaken has identified available capacity within specific
existing 132kV circuits that will provide a dedicated route to Swansea North GSP
Substation from an initial point of connection on the EE route at Llandyfaelog,
approximately 10km south of Carmarthen, as follows:


utilisation of the existing OHL tower circuits using a connection to the ‘EE’
route and the interconnection with the existing ‘W’/‘V’/‘C’ routes for onward
transmission to Swansea North substation. The sections of line to be used
and energised at 132kV run from tower EE46 near Llandyfaelog to tower
EE5/W40 at Burry Port (circa 16km), where a connection between the W and
C routes will be made by interconnecting towers W38 & C6 with the existing
Burry Port substation; the connection will then continue onwards to Swansea
North on the existing C and V routes (circa 16km); and



construct a new 132kV OHL on wooden poles from the EE route to the
substation at the Brechfa Forest West Wind Farm.

Route identification and selection
3.6.2

The following description of the route selection process refers to three wind farms
because they were considered together in the earlier stages of study. This section
describes the process for identifying a suitable route for the new OHL between the
connection point near Llandyfaelog and the wind farm(s).

3.6.3

Identifying a suitable connection route for the OHL from the wind farms to the
identified grid connection point near Llandyfaelog commenced with a preliminary
review of environmental constraints and technical constraints in the region
(Stages 1a and 1b shown on Figure 1.2, Volume 6.3).

3.6.4

A preliminary area of search was defined through a combined review of deskbased mapping, known sensitive locations and their boundaries, existing
topography, towns and villages, roads and railways and high-level technical
information provided by WPD. Environmental information about landscape,
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ecology, cultural heritage and land use planning interests within the initial search
area was collected using desk-based studies and initial discussions with
stakeholders.
3.6.5

The initial stage identified constraints that need to be avoided by the route
wherever possible. This resulted in the identification of a study area within which it
was considered a 132kV overhead line could be accommodated.

3.6.6

Subsequent to the identification of the study area, analysis allowed the
identification of broad corridor options (Stage 2a; June 20136). Environmental
factors, in particular landscape and visual criteria, important cultural heritage
features, and ecological value (sensitive habitats and potential for protected
species) played a part in the selection process.

3.6.7

The review of the combined constraints for landscape, ecology, cultural heritage
and land use planning interests noted the following:


the River Towy valley and estuary presents a heavily constrained, specially
protected river corridor running east-west across the entire width of the area of
search; and



the Brechfa Forest area was identified as being dominated by established
plantation woodland on highly variable upland topography.

3.6.8

High amenity value areas such as the Brecon Beacons National Park and areas
containing important locations and specially protected environmental areas were
initially marked on the maps. This resulted in pockets within the area of search
being effectively discounted from the routeing exercise due to the potential for a
degree of conflict with these important locations and environmental designations.

3.6.9

Site visits confirmed there to be potentially feasible routes through the
approximately 2km wide corridors identified at this stage.

6

WPD. Brechfa Forest Connection Project: Route Corridor Options – Interim Report and Preliminary Environmental
Information, June 2013. (http://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Current-WPDPlanning/Library/Route-Corridor-Options-and-PEI-Report.aspx)
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3.6.10

In addition, informal meetings with the Local Authority and Natural Resources
Wales resulted in additional route options being put forward, principally to the west
of Carmarthen and a northerly option to connect between the Brechfa Forest East
and West Wind Farms. Upon analysis, WPD decided to reject both route options
on environmental grounds because:


a route to the west of Carmarthen would entail a longer length of OHL, with
additional landscape and visual effects, and crossing the highly valued and
sensitive River Towy to the south of Carmarthen, which would have resulted in
unacceptable ecological impacts due to conflict with internationally important
conservation objectives; and



the northerly route between the wind farms would be in conflict with
established routeing principles, would be a much longer route option, would
likely entail increased visual impact and does not appear to provide any
significant environmental benefit over the other options considered.

3.6.11

The remaining broad options were further analysed by a process involving focused
workshops in the local area (to derive local knowledge), further consultation with
the relevant consultees, further site visits, and an overall route corridor options
appraisal covering principally landscape and visual concerns, ecological concerns,
cultural heritage concerns, and a range of other environmental considerations in
connection with construction of a route in each corridor.

3.6.12

Following feedback received at the non-statutory Stage 1 consultation a preferred
corridor was selected (Stage 2b; December 20137). For the part of the route
between Brechfa Forest West Wind Farm and the connection to the EE route (now
forming the Proposed Development), the option selected was the environmentally
preferable option and included crossing the River Towy at a point in proximity to
(and to the east of) Carmarthen.

7

WPD. Brechfa Forest Connection Project: Route Corridor Selection Report and Preliminary Environmental
Information, December 2013. (http://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/CurrentWPD-Planning/Library/Detailed-reports/Route-Corridor-Selection-Report-and-PEI.aspx)
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3.6.13

In the next stage 300m wide route alignment options were developed within the
preferred route corridor (Stage 3a; February 20148). The approach taken in
Stage 3a was a combination of desk-based work, using tools such as GIS and
Google Earth, based on information gathered during earlier stages of the study,
including information gathered during Stage 1 Consultation, and field work to verify
that information and allow refinement of the options. Design workshops involving
engineering and environmental specialists were held to discuss and refine various
options based on potential lines of ‘least resistance’ (i.e. route options that
optimise social and environmental outcomes as well as technical and economic
considerations). In this way, all options retained at this stage were feasible and
environmentally acceptable options, although some options were more preferable
on environmental grounds to others. Work at this stage focused on determining
the overall most environmentally preferable route alignment.

3.6.14

For the route alignment corridors taken forward as a basis for the Proposed
Development, options were selected on environmental grounds from the available
alternatives at five main areas:


an alignment south east of Bancycapel that would have followed a lower lying
route in a valley to avoid the more elevated plateau areas to the north west of
this settlement was rejected due to likely effects on woodland and ecological
interests in the valley;



where the corridor crosses the A48, an alignment was discounted in favour of
a route to the east, considered to have less impact on residential properties;



at the crossing of the River Towy, the most westerly of the alternatives was
chosen to minimise ecological impacts;



on-site checks suggested that a route slightly further west of Peniel would
have less impact on the valley landscape in this area; and

8

WPD. Brechfa Forest Connection Project: Route Alignment Options Report, February 2014.
(http://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Current-WPD-Planning/Stage-2library/Detailed-reports/Route-Alignment-Options-Report.aspx)
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an alignment option to the west of Pontarsais was rejected due to potential
visibility of sloping ground and prominent hill landform to the north.

3.6.15

The 300m wide route alignment options were the subject of non-statutory Stage 2
consultation that took place from 17 February 2014 to 11 April 2014. The
feedback from extensive consultation with statutory consultees, those people with
an interest in the land (PILs) and with the general public, together with further
assessments, informed the Stage 3b work to identify a preferred route alignment9.

3.6.16

At Stage 3b, further desk-based work was undertaken focussing particularly on
landscape and visual, cultural heritage, and ecological aspects and sensitivities.
The work also integrated previous desktop and field based work including further
information from ongoing ecological surveys and landscape and visual site
appraisal. Design workshops involving engineering and environmental specialists
were held to discuss and compare the various options identified during the
previous Stage 3a with respect to the important constraints identified during the
appraisal process. Selection of the preferred 300m wide route alignment also
considered the case for undergrounding certain sections of each route alignment
option (as discussed in the next section).

3.6.17

The preferred alignment of the OHL and sections of underground cable has been
developed taking into account technical/engineering feasibility, cost, environmental
and socioeconomic factors. The route has undergone a series of iterations
reviewed by both the engineering and environmental teams.

3.6.18

A record of these iterations is presented in the form of change requests (Appendix
3.2, Volume 6.4). Change requests were generated by the project team to
document the evolution of the alignment. In addition it gave an opportunity to
optimise the alignment and to address factors such as:


tree loss;

9

WPD. Brechfa Forest Connection Project: Route Alignment Selection Report, August 2014.
(http://www.westernpower.co.uk/docs/About-us/Our-business/Our-network/Current-WPDPlanning/Library/September-2014/Route-Alignment-Selection-Report-Report-Only.aspx)
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3.6.19



heritage features;



important habitats; and



skylining10.

At each of the stages described above, the following main factors were evaluated:


technical complexity and capital/recurrent (lifetime) costs;



buildability and maintainability, particularly for access;



health and safety aspects for construction and maintenance operations;



social, community and human factors;



physical factors (e.g. geology, landform/land use type);



landscape and visual aspects;



ecological aspects including habitat information and protected species
records;



cultural heritage aspects such as impact on the setting of key receptors;



flood risk and hydrology;



areas of peat deposits and historic and active landfills; and



local planning allocations in the Development Plan and recent planning
applications.

3.6.20

Having considered all the environmental factors listed above, the final selection of
the preferred route alignment was driven largely by landscape and visual impact
concerns; in all sections where there were options, the preferred option chosen
was also preferred in landscape terms. The options which were preferred on
either ecological or heritage grounds, but which were not selected, were of slight

10

Where the OHL is viewed with the sky in the background.

22

Environmental Statement – Chapter 3 – Volume 6.2

or marginal preference and the adverse effects that could arise from the selected
alignment were not considered to be a major constraint. It was felt that there was
sufficient scope within the final alignment (following detailed design) to largely
avoid, or adequately minimise, these adverse effects.
Section 42/bog habitats
3.6.21

A number of factors were considered in the routing of the OHL including the
presence of areas of peat. These have been avoided where possible. However, it
has not been possible to avoid locating the proposed OHL outside of all peat
deposits. This is because peat deposits in certain parts of the study area are
extensive and are located on lower lying ground which ‘good design’ principles,
such as the Holford Rules, would suggest are preferable to the more exposed
slopes on higher ground.

3.6.22

It is considered that given the small footprint of the proposed infrastructure, the
ability to vary span lengths and micro-site pole locations that direct effects upon
some of these peat areas have been avoided. Where this has not be possible
then construction best practice would ensure that any effects upon the areas of
peat are minimised. Consultation with NRW on the exact siting of the poles has
been undertaken at these sensitive locations (Rydagureau and the Pingo area).
Effect of removing Bryn Llywelyn Wind Farm

3.6.23

In April 2014 the appeal by the wind farm developer (RES), against the decision of
Carmarthenshire County Council to refuse planning permission for the Bryn
Llywelyn Wind Farm, was dismissed. In May 2014 RES confirmed to WPD that
they were withdrawing their request for a connection from the wind farm to the
electricity network.

3.6.24

WPD then undertook a review of the SOR in the context of the connection
requirement for two proposed wind farms with a maximum generation capacity of
120MW. The engineering review concluded that the quantum of generated
electricity was such that a connection would still need to be at 132kV and that the
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point of connection would still be to the EE route, west of Llandyfaelog.
3.6.25

The review of the SOR concluded that the reduction in generation capacity down
to 120MW from the two wind farms would mean that the conductor size could be
reduced from 300mm to 200mm. This means that it would not need to be
supported entirely on twin wooden poles but could use predominantly single poles
with occasional twin poles on angles, sections or in areas of extreme
environment11. This type of construction is commonly referred to as ‘trident’ and it
was decided that this would be adopted as the preferred engineering solution for
the project. The maximum output/level of generation from the wind farms of
120MW still necessitated the reconductoring of the EE route, but not to a larger
size conductor.

3.6.26

The alignment corridors developed at this stage were also reviewed and it was
concluded that their environmental credentials remained valid as the nature of the
infrastructure required was broadly similar. In addition the replacement of
predominantly twin wooden poles with predominantly single wooden poles was
considered to be environmentally beneficial in that there would be fewer vehicle
movements generated during the construction phase, the scale of the structures
would be reduced, therefore lessening the potential for visual impact and the
potential for impacts upon the setting of historic features. The removal of the
sections to Bryn Llywelyn did not influence decisions on the sections of route
needed to provide a connection to the Brechfa Forest West and East Wind Farms.
Effect of removing Brechfa Forest East Wind Farm from this project

3.6.27

In October 2014 RWE confirmed to WPD that they were not going to develop the
two wind farms simultaneously. Therefore, Brechfa Forest East Wind Farm does
not now form part of this project and if it does go ahead in the future would be a
separate DCO application. As a result, the Proposed Development is to provide a
connection only for the Brechfa Forest West Wind Farm.

11

Extreme environments are defined as being any UK location at an altitude exceeding 300m but not exceeding 500m.
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3.6.28

WPD has therefore reviewed the SOR and concluded that the connection will still
need to be at 132kV and that it will still need to be constructed using trident
wooden poles with 200mm conductor for the overhead line sections. This is the
minimum construction standard and specification that WPD builds for 132kV
overhead lines. It is also the case that this line could also export the generated
output from the Brechfa Forest East Wind Farm when and if connected.

3.6.29

A review and back check of the existing WPD network was undertaken and
concluded that there is still no capacity closer to Brechfa Forest West Wind Farm
for a point of connection than that identified at Llandyfaelog. This includes the
closest substation to the wind farm, at Rhos or any options for exporting into the
adjoining DNO operated by SP Manweb, who continue to export into WPD at this
geographical location due to the high levels of generation in their area.

3.6.30

The alignment corridors developed at previous stages were also reviewed and it
was concluded that they remained valid as the nature of the infrastructure required
is the same, irrespective of whether one or more wind farms were to be
connected. In addition, connection of Brechfa Forest East was premised on the
earlier decision, on environmental grounds, to offer a combined route via Brechfa
Forest West and hence the removal of the sections between Brechfa Forest West
and Brechfa Forest East did not influence decisions on the sections of route
needed to provide a connection to the Brechfa Forest West Wind Farm.

3.7

Undergrounding options

3.7.1

National Policy Statement (NPS) EN-5 considers undergrounding in the context of
the assessment of the landscape and visual impacts of electricity network
infrastructure. Paragraph 2.8.2 of NPS EN-5 states:
“Government does not believe that development of overhead lines is
generally incompatible in principle with developers’ statutory duty under
section 9 of the Electricity Act to have regard to amenity and to mitigate
impacts… In practice, new above ground electricity lines, whether
supported by lattice steel towers/pylons or wooden poles, can give rise to
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adverse landscape and visual impacts, dependent upon their scale, siting,
degree of screening and the nature of the landscape and local
environment through which they are routed. For the most part these
impacts can be mitigated, however at particularly sensitive locations the
potential adverse landscape and visual impacts of an overhead line
proposal may make it unacceptable in planning terms, taking account of
the specific local environment and context.”
3.7.2

Paragraphs 2.8.8 and 2.8.9 of NPS EN-5 discuss undergrounding and the need for
a balanced consideration of relevant factors. Paragraph 2.8.8 states:
“Although Government expects that fulfilling [the need for new electricity
lines of 132kV and above] through the development of overhead lines will
often be appropriate, it recognises that there will be cases where this is not
so. Where there are serious concerns12 about the potential adverse
landscape and visual effects of a proposed overhead line, the [Planning
Inspectorate] will have to balance these against other relevant factors,
including the need for the proposed infrastructure, the availability and cost
of alternative sites and routes and methods of installation (including
undergrounding).”

3.7.3

Paragraph 2.8.9 of NPS EN-5 expands on the factors that should be taken into
account, noting that:


the impacts and costs of both overhead and underground options vary
considerably between individual projects (both in absolute and relative terms);



each project should be assessed individually on the basis of its specific
circumstances and taking account of the fact that Government has not laid
down any general rule about when an overhead line should be considered
unacceptable; and

12

The term ‘serious concerns’ in EN-5 is taken to mean an adverse significant landscape and visual impact that cannot
adequately be mitigated by feasible means and is therefore unlikely to be acceptable in planning terms.
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the benefits from the non-overhead line alternative should clearly outweigh
any extra economic, social and environmental impacts, provided that any
technical difficulties in undergrounding are surmountable.

3.7.4

Paragraph 2.8.9 of NPS EN-5 goes on to state that in comparing an OHL with an
underground option, the Planning Inspectorate “should consider:


the landscape in which the proposed line will be set, (in particular, the impact
on residential areas, and those of natural beauty or historic importance such
as National Parks [or] AONBs...);



the additional cost of any undergrounding … (which experience shows is
generally significantly more expensive than overhead lines, but varies
considerably from project to project depending on a range of factors, including
whether the line is buried directly in open agricultural land or whether more
complex tunnelling and civil engineering through conurbations and major cities
is required. Repair impacts are also significantly higher than for overhead
lines as are the costs associated with any later uprating); and



the environmental and archaeological consequences [noting that
undergrounding an OHL may mean disturbing a {wide} swathe of ground],
which can disturb sensitive habitats, have an impact on soils and geology, and
damage heritage assets, in many cases more than an overhead line would).”

3.7.5

The appraisal process in this case was driven by landscape and visual
assessment, commencing with the derivation of ‘landscape character areas’ for
the alignment corridor options within which sensitivity to an OHL could be
assessed. Opportunities and constraints presented by cultural heritage (both
buried archaeology and the setting of above-ground resources) and ecological
features of interest were also included in the analysis.
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3.7.6

The appraisal concluded13 that the following sections of OHL could lead to
significant environmental impacts where the environmental benefits of mitigation in
the form of undergrounding would outweigh the costs and other impacts:


crossing the Towy Valley (east of Carmarthen);



northern part of the Towy Valley (River Gwili); and



other sections identified are not now proposed to form part of this DCO and
only applied to the Brechfa Forest East Wind Farm, which is no longer
included in the Proposed Development).

3.8

Changes as a result of Statutory Consultation

3.8.1

Comments arising from the Stage 2 consultation and Stage 3 statutory
consultation regarding the alignment, in addition to meetings held with landowners
and feedback gathered during site visits, was reviewed by the project team.
Where possible, changes to the alignment were made where justified.

3.8.2

The project team also generated change requests to further reduce the predicted
environmental impacts and as a result of feedback from consultees such as NRW.

3.8.3

The project team reviewed all of the responses and generated a change request
log which documented the changes made as a result of the feedback received.
The change request log is included in Appendix 3.2, Volume 6.4.

3.9

Conclusion

3.9.1

WPD identified a number of technological alternatives which were presented within
Strategic Optioneering Reports. The SOR which accompanies the application has
reviewed the engineering options available to WPD to make a connection to export
the electricity generated at Brechfa Forest West Wind Farm and has concluded

13

WPD. Brechfa Forest Connection Project: Route Alignment Selection Report, September 2014.
(www.westernpower.co.uk/About-us/Our-Business/Our-network/Current-WPD-network-planningconsultations/Brechfa-Forest-Connection/Library.aspx)
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that this should be using trident construction, on wooden poles with 200mm
conductor. Where it is not possible for environmental or other justified reasons the
circuit should use underground cable. Based on these engineering assumptions
this ES considers the preferred alignment including the Limits of Deviation.
3.9.2

The alignment and a draft version of this ES were made available for the Stage 3
statutory consultation. Following further appraisal of the feedback received
adjustments to the preferred alignment have been made where justified. This
preferred alignment is assessed throughout this EIA. Detailed design will confirm
the final alignment and location/type14 of each pole structure and if required the
termination points for each section of underground cable.

14

Intermediate or section pole; angle pole; or termination pole. Refer to the project description chapter (Chapter 2)
for further details of the pole schedule.
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