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1 Executive summary 

1.1.1 Western Power Distribution (WPD) is the electricity distribution network operator 

for South Wales and is regulated by Ofgem. 

1.1.2 The role of the company is to distribute electricity using WPD’s network and also 

to provide connections for new customers, including electricity generators such as 

wind farm developers. 

1.1.3 The company must maintain an efficient, coordinated and economical system of 

electricity distribution.  While doing this, WPD must also reduce the impact of its 

proposals on the wider environment. 

1.1.4 In February 2011 WPD made a new connection offer to RWE to connect the 

Brechfa Forest West Wind Farm, comprising 28 turbines and a maximum output of 

84MW. 

1.1.5 The Strategic Optioneering Report (SOR) reviews the engineering options that are 

available to connect the wind farm to the WPD network and to identify the 

preferred option that will be taken forward. 

1.1.6 The SOR concludes that, 

i. the generated electrical power should be routed to the WPD Swansea 

North Substation; and   

ii. the new connection should be at 132,000 volt (132kV) as this is the most 

efficient at carrying large amounts of generated electricity over distance. 

1.1.7 The report comprehensively reviews the 132kV network in the Brechfa and 

Carmarthen area to identify the point at which the generated electricity should be 
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connected to the WPD distribution network.   

1.1.8 The analysis established three important points. 

i. The maximum generated capacity of 84MW of the Brechfa Forest West 

Wind Farm requires the generated electricity to be routed to the WPD 

132kV grid supply point (GSP).  This is the closest substation with the 

electrical capacity and apparatus capable of accommodating the level of 

generated electricity. 

ii. There are substantial parts of the existing 132kV network in the wider 

Brechfa, Carmarthen and Swansea area that is operating at full capacity 

and cannot accommodate new generation. 

iii. Part of the 132kV network running from Swansea North Substation, to 

Llandyfaelog, is not currently energised and has capacity to route the 

electrical load.  The existing overhead lines that form this network are 

referred to as the EE-route, the W-route, the C route and the V route. 

1.1.9 The analysis ruled out connections to the network at the existing WPD substations 

at Lampeter, Rhos and Carmarthen and to the existing 132kV overhead lines that 

run between them. 

1.1.10 Putting the whole route underground was considered but discounted on the 

grounds that it is not the most economic and for engineering reasons because it is 

less suitable for carrying electricity over long distances.  This does not exclude the 

possibility that short sections of the route could be put underground for other 

justifiable reasons.  

1.1.11 The conclusion of this report is that Option 5 best meets WPD's regulatory, 

technical, financial and environmental obligations.   Option 5 comprises the 

installation of WPD apparatus at Brechfa Forest West Wind Farm substation site 
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and the construction of a new single 132kV circuit on wooden poles from the 

substation to point of connection on the existing WPD network at Llandyfaelog.  

From this point the generated electricity would be routed back to Swansea North 

GSP utilising three interconnected existing tower line circuits.  
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2 Introduction 

2.1 Western Power Distribution 

2.1.1 This Strategic Optioneering Report (SOR) has been prepared by Western Power 

Distribution (South Wales) plc (WPD) to identify and appraise the engineering 

options available to provide a new connection to the electricity network for the 

Brechfa Forest West Wind Farm, located in the Brechfa Forest to the north of 

Carmarthen in south Wales. 

2.1.2 WPD is the electricity distribution network operator (DNO) for the Midlands, South 

West and south Wales.  The company delivers electricity to over 7.7 million 

customers over a 55,300sqkm service area.  The WPD network consists of 

216,000km of overhead lines and underground cables, and 184,000 substations.  

WPD owns and operates the electricity distribution network in south Wales. 

2.1.3 WPD is solely an electricity distribution company.  It is not a wind farm developer, 

it does not operate wind farms nor does it buy or sell electricity. 

2.1.4 WPD is a regulated business and operates under a licence granted by Ofgem, the 

Office of Gas and Electricity Markets.  A condition of the licence is that the 

company must maintain an efficient, coordinated and economical system of 

electricity distribution.  While doing this, WPD must have regard to the impact of 

infrastructure proposals on the wider environment. 

2.1.5 Under its licence WPD is required, when requested, to provide connections for 

new customers, including electricity generators such as wind farm developers.  

WPD is required to make the most cost effective connection offer while taking into 

account its obligations to the environment.   
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2.2 Brechfa Forest Connection Project 

2.2.1 In 2011, WPD was asked by wind farm developers, RWE Innogy UK Ltd (RWE) 

and Renewable Energy Systems Ltd (RES), to provide a connection from three 

proposed wind farms in the Brechfa Forest area of Carmarthenshire to the 

electricity network.  The three wind farm sites were Brechfa Forest West, Brechfa 

Forest East and Bryn Llywelyn.  Although the connection was originally required to 

connect three proposed wind farms to the electricity network it is now only required 

to serve one wind farm, Brechfa Forest West, the RWE development.  The 

circumstances affecting the other two wind farm connection offers is set out below. 

2.2.2 This new connection is the Brechfa Forest Connection Project and the Proposed 

Development is for a new 132kV single circuit using wooden poles and 

underground cable. 

Bryn Llywelyn 

2.2.3 In May 2014 RES withdrew its connection request for Bryn Llywelyn Wind Farm 

after its appeal against planning permission refusal was dismissed.  

Brechfa Forest East Wind Farm 

2.2.4 In October 2014, the developer of Brechfa Forest East Wind Farm, RWE, decided 

to remove the connection to that wind farm from this project.  If and when that 

development comes forward it will be consulted on separately and will require a 

separate development consent order.  The connection for Brechfa Forest East 

Wind Farm is not part of this Proposed Development.  

Engineering review 

2.2.5 Following each of the requests by RES then RWE to withdraw and separate their 

respective connection offers WPD reassessed the strategic options for the 

connection of Brechfa Forest West Wind Farm.  This report is structured to reflect 

the Proposed Development that is the subject of the development consent order 
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(DCO) application.   

2.2.6 Initial engineering assessments were predicated on the need to connect three 

proposed wind farm developments and the engineering requirement for a 

300sqmm conductor supported on twin wooden poles. 

2.2.7 After the Bryn Llywelyn Wind Farm connection was withdrawn the engineering 

review concluded that the conductor size could be reduced from 300sqmm to 

200sqmm and that it would not need to be supported entirely on twin wood poles, 

but could use predominantly single poles with occasional twin poles.  This form of 

construction using wooden poles is referred to as trident. 

2.2.8 The minimum specification for trident construction at 132kV that WPD uses is 

200sqmm conductor.  Consequently the construction specification of the Proposed 

Development cannot be reduced further in scale. 

2.2.9 Appendix 1 summarises the position after the previous revisions. 

2.3 Connection offer 

2.3.1 WPD in its capacity as the electricity DNO for south Wales received and accepted 

formal requests from RWE to provide a new connection for their Brechfa Forest 

West Wind Farm.   

2.3.2 A connection offer was made to RWE in February 2011 in accordance with the 

requirements of WPD's distribution licence agreements as the regulated network 

operator for South Wales.  In this capacity WPD is subject to a range of statutory 

obligations.  In addition to maintaining an efficient, co-ordinated and economical 

system of electricity distribution, it is required to have regard to preserving amenity 

and to undertake measures to mitigate the impact of its proposals.  Where new 

infrastructure is required, WPD seeks to avoid national and internationally 

designated areas and to minimise the effects of new infrastructure on other sites of 

amenity and ecological value.  This means that where new infrastructure is 
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required, wherever possible WPD should avoid nationally and internationally 

designated areas, such as Areas of Outstanding Natural Beauty, and minimise the 

effects of new infrastructure on other sites of amenity and ecological value. 

2.3.3 To inform the assessment of all the network connection options WPD has 

prepared a series of reports and investigations that focus on relevant engineering, 

environmental and financial considerations. 

2.3.4 This report sets out the background to the statutory role and responsibilities of 

WPD with regard to the development of new electricity infrastructure to facilitate 

the connection of new generators. 

2.3.5 This report addresses: 

i. an analysis of the technical options; 

ii. an overview of the technical options appraisal approach; 

iii. an assessment of each option taking into account technical, environmental 

and financial issues; and 

iv. a summary and identification of the preferred technical option. 
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3 Regulatory obligations and need case  

3.1 WPD regulatory obligations 

3.1.1 The distribution of electricity is a licensed activity in Great Britain under 

section 6(1)(c) of the Electricity Act 1989  (as amended) (“the Electricity Act”).  

Appendix 2 contains Section 9 and Section 16 of the Act, as referred to below. 

3.1.2 WPD has been granted a distribution licence and is therefore bound by the legal 

obligations primarily set out in the Electricity Act and in the terms of its distribution 

licence. 

3.1.3 Under Section 9(1) of the Electricity Act WPD has a duty: 

 to develop and maintain an efficient, co-ordinated and economical system of 

electricity distribution; and 

 to facilitate competition in the supply and generation of electricity. 

3.1.4 Under Section 16(1) of the Electricity Act WPD has a duty to, 

 the owner or occupier of any premises to give a supply of electricity to those 

premises; and 

 so far as may be necessary for that purpose, provide electric lines or 

electrical plant or both. 

3.1.5 Standard Licence Condition (SLC) 12 of WPD’s distribution licence requires the 

Company to offer terms for connection.  Standard Licence Conditions (SLC) 12.2 

states, 

On receiving a request from any person asking it to make a connection, the 

licensee: 

a. must not treat that request as anything other than a Notice given 
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under section 16A of the Act requiring it to make the connection 

pursuant to section 16(1) of the Act; and 

b. to the extent that the request does not comply with the requirements 

of section 16A of the Act, must take all reasonable steps to ensure 

that it does so comply. 

3.1.6 Standard Licence Condition (SLC) 24 of WPD’s distribution licence requires the 

distribution system to be designed to meet or exceed the requirements of Energy 

Networks Association (ENA) Engineering Recommendation P2/6 on System 

Security.  

3.1.7 P2/6 is a document that defines the minimum standards that WPD must apply 

when planning and operating the distribution system.  The criteria include the type 

of faults (or breakdowns) and combinations of faults that the distribution system 

must be able to withstand, the impact on customers in terms of maximum level of 

supply interruptions, and impacts on supply quality that are permissible.   

3.1.8 P2/6 is open to industry and public scrutiny, is subject to periodic review and 

consultation and any changes are implemented by a change to the licence 

Standard Conditions and approved by the industry regulator, Ofgem. 

3.1.9 It is WPD company policy is that all 132kV systems will be designed to provide a 

standard of security not less than that set out in National Engineering 

Recommendation P2/6.  This is defined by WPD Policy Document SD2/5, refer to 

Appendix 3.  As well as the technical standards described above, Section 38 and 

Schedule 9 of the Electricity Act 1989 (see Appendix 2) requires WPD, when 

formulating proposals for new lines and other works, to: 

Have regard to the desirability of preserving natural beauty, of conserving 

flora, fauna, and geological or physiographical features of special interest 

and of protecting sites, buildings and objects of architectural, historic or 

archaeological interest; and shall do what [it] reasonably can to mitigate any 
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effect which the proposals would have on the natural beauty of the 

countryside or on any such flora, fauna, features, sites, buildings or objects. 

3.1.10 WPD’s Schedule 9 statement (the “Statement”) is set out in Appendix 4 and 

explains how the company will meet the duty to the environment placed upon it.  

These commitments include: 

 minimise the impact of its activities on communities and the historic and 

natural environment; 

 only seeking to build new lines along new routes, or substations in new 

locations where the existing distribution system infrastructure cannot be 

economically upgraded to meet distribution security standards; 

 where new infrastructure is required seek to avoid, where reasonably 

practicable, areas which are nationally or internationally designated for their 

landscape, wildlife or cultural significance;  

 site overhead lines with care and consider both the visual impact and the 

impact on nature conservation as far as possible; and 

 continually work with partners to selectively underground lines in appropriate 

sensitive locations to improve the appearance of countryside, towns or 

villages, whilst taking account of sites of particular archaeological or nature 

conservation interest. 

3.1.11 Effective consultation with stakeholders and the public is also promoted by the 

Statement. 

3.1.12 In compliance with these legal duties and regulatory obligations, WPD has 

conducted a technical, financial and environmental appraisal of the options to 

resolve the distribution system needs of the Brechfa Forest West Wind Farm. 
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3.2 Need case 

3.2.1 Under the statutory requirements of section 9 the Electricity Act 1989, the 

company has a legal obligation to provide a means of connection for 

developments requiring connection to the distribution network, as well as 

maintaining and upgrading the existing distribution network within their area of 

responsibility. 

3.2.2 Section 9 states that: 

It shall be the duty of an electricity distributor 

(a) to develop and maintain an efficient, co-ordinated and economical 

system of electricity distribution;  

(b) to facilitate competition in the supply and generation of electricity. 

3.2.3 As a holder of a distribution licence, WPD therefore has a statutory duty to 

facilitate, develop and maintain an efficient, co-ordinated and economical system 

of electricity distribution.  Principally this requires that WPD identify potential 

electrical connections that meet the technical requirements of the network and are 

economical, and which, on balance, result where possible in the least disturbance 

to the receiving natural and built environment and those who live and work within 

it. 

3.2.4 Whilst the need to connect the Brechfa Forest West Wind Farm to the distribution 

network is defined by WPD’s obligations under its licence and statute, it is also 

relevant that a failure to connect the wind farms would prevent the export and use 

of renewable energy.  This would not support the policy ambitions of the UK 

Government or the Welsh Assembly Government to increase the proportion of 

energy generated by renewable means. 

3.2.5 In view of the above RWE have been offered and accepted terms to connect, 
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subject to the consenting of the new connection. 

3.2.6 The location of the Brechfa Forest West Wind Farm will necessitate the 

construction of a new 132kV single circuit to provide an efficient and economic 

connection to Swansea North GSP. 
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4 WPD network overview 

4.1 WPD network overview 

Electricity transmission  

4.1.1 Electricity is transmitted countrywide via the national grid at 275kV or 400kV, 

which is separate to the WPD network.  Normally power is imported at the GSP 

and is transformed down to 132kV for regional distribution.  The GSP provide a 

two-way connection and power can be exported to the national grid from the 

distribution network, during periods of minimum load.  This would be where the 

generation that is fed directly into the distribution network exceeds the demand. 

Electricity distribution 

4.1.2 Distributed electricity is disseminated from the GSP to further substations via 

overhead lines or underground cables at 132kV.  The voltage is reduced again to 

66kV, 33kV or to 11kV.  The distribution network then carries electricity to the 

towns, villages and settlements served by the respective GSP, which is collectively 

known as the ‘group.’  Within in the group further distribution substations transform 

the voltage of the electricity to that required by the end customer. 

4.1.3 The WPD network, in its entirety, is comprised of over 216,000km of overhead 

lines and underground cables and 184,000 transformers which are used to step 

down voltages to the level required by individual customers. 

4.2 Network overview of the Swansea North GSP group 

4.2.1 The extra high voltage (EHV) distribution network in the wider area north of 

Carmarthen, incorporating that which is closest to the Brechfa Forest West Wind 

Farm, consists of 132kV and 33kV circuits.  The 33kV circuits are derived from 

Carmarthen, Lampeter and Rhos Substations which in turn receive the 132kV 
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supplies from Swansea North GSP. 

4.2.2 Swansea North GSP is a National Grid substation which is connected to the 

400kV and 275kV national grid transmission network.  The 400kV connection is to 

the Pembroke to Swansea North to Cilfynydd 400kV circuit and the 275kV 

connection is to the Baglan to Swansea North 275kV circuit. 

4.2.3 Swansea North GSP consists of a double 132kV busbar arrangement with two 

400/132kV transformers and three 275/132kV transformers feeding a two section 

double 132kV busbar run, split via the open bus section circuit breaker. 

4.2.4 The existing 132kV circuits feeding the network close to Brechfa run from 

Swansea North GSP, 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 with a 175sqmm SCA conductor, which has a summer rating of 87MVA.  

From Rhos two circuits run into the SP Manweb distribution system; one circuit via 

Aberystwyth and the other via Rhydlydan. 

4.2.5 The SP Manweb Distribution networks has approximately 140MVA of generation 

connected, which exports back to Swansea North GSP via the 132kV 

interconnector circuits.  Some of these existing generator connections operate at 

leading power factors (importing VARs) in order to limit voltage rise on the 

network.   

4.2.6 Figures 1 and 2 are plans of the existing WPD network in west Wales covering the 

Brechfa and Carmarthen areas. 

4.3 Connection to Swansea North GSP 

4.3.1 The configuration of the WPD network and existing generation connections is such 

that the electricity generated from the Brechfa Forest West Wind Farm will need to 

be routed to Swansea North GSP Substation before it is distributed back out on 

the network or exported via the national grid transmission network. The rationale 
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for this connection to Swansea North GSP is expanded upon below: 

 WPD has been asked to provide a connection offer and therefore must offer 

terms for connection within its network. 

 The distribution network in the Carmarthen and Brechfa Forest area is part of 

the Swansea North Group, this means that means that the electricity which is 

distributed is taken from or to the GSP at Swansea North Substation. 

 Because of existing levels of generation that already feed into the Swansea 

North Group any significant new sources of generated electricity must 

connect to Swansea North GSP. 

 Swansea North GSP is the closest GSP to the Brechfa Forest West Wind 

Farm.  It has the capacity to receive and distribute the generated electricity 

either to the WPD distribution network or to export it on to the national grid 

transmission network depending on network conditions. 

4.3.2 The Swansea North GSP is the only location with the capacity to accommodate 

the generation from the Brechfa Forest West Wind Farms on the WPD network in 

the Brechfa Forest and Carmarthen area.  It will also allow electricity to be 

exported onto the transmission network during period of minimum electricity 

demand. 
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5 Proposed Brechfa Forest West Wind Farm 

development 

5.1.1 Brechfa Forest West Wind Farm is an RWE proposal for twenty eight turbines and 

an installed capacity of up to 84 MW.   

5.1.2 This is a nationally significant infrastructure project (NSIP) and the DCO was 

granted by the Secretary of State on 12 March 2013.  The period for judicial review 

passed without challenge. 

5.1.3 The electricity generated by each of the 28 turbines will be routed by underground 

cable at 33kV to a single onsite substation owned by the wind farm developer.  A 

transformer at the substation will step up the electrical voltage to 132kV and be 

carried on busbars to a separate part of the substation via a 132kV metering circuit 

breaker, controlled and owned by WPD.  It will then feed into the circuit (the 

Proposed Development) and exported to the WPD substation at Swansea North. 

 



 
 
 
 

Strategic Optioneering Report 

 

 

21 

6 Appraisal methodology 

6.1 Methodology 

6.1.1 A review of the location and capacity of existing WPD assets in proximity to the 

Brechfa Forest West Wind Farm substation was undertaken and an initial 

assessment made of the likely connection options capable of providing the 

capacity required. 

6.1.2 In evaluating the options which were considered due regard was given to cost, 

coordination, efficiency (including system compliance and deliverability) and the 

environment. 

6.1.3 In establishing compliance and deliverability detailed electrical analyses of each 

option under consideration were carried out.  These included load flow, voltage 

and fault level analysis.  

6.1.4 For the purposes of strategic optioneering, the cost estimates for individual options 

were based on unit costs for the key elements of the option, derived from either 

the WPD CROWN database, similar projects or from the Lifetime Costs Report, 

volume 8.4.  This is sufficient to provide a cost estimate required for strategic level 

decisions to be made with a high degree of confidence.  It is not intended to 

provide an accurate cost for each option which can only be obtained at the 

detailed design stage. 

6.1.5 Each connection option was evaluated on the basis of technical achievability and 

deliverability.  This reviewed the network status, costs, and environmental factors.  

Taking all of the factors into account an option for connection satisfying WPD’s 

Licence obligations was derived. 
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6.2 The rationale for 132kV connection 

6.2.1 The theoretical total generated capacity for the Brechfa Forest West Wind Farm is 

84MVA. The location, in relation to the WPD network, is shown on Figure 1. 

6.2.2 The configuration of the WPD network in the Swansea North GSP requires a 

connection to the GSP to be at 132kV so that it can adequately accommodate the 

84MVA of generation and avoid undue system losses.   

6.2.3 In conclusion therefore, at a total capacity of 84MVA connection is feasible only 

into the distribution network at 132kV.  However, the appropriateness of 66kV and 

33kV has been given due consideration and the conclusions which have been 

reached are set out below. 

A 66kV circuit option 

6.2.4 There is no 66kV network within the Swansea North GSP network group and it 

was discounted.  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 

higher capacity because to distribute the electricity at 66kV would require a 

minimum of two circuits and additional transformers at Swansea North substation.  

The level of new 66kV infrastructure required would be in excess of that needed 

for a 132kV connection.  This would incur costs over and above those for the 

132kV option raise questions about deliverability as the connection would require 

twin 66kV overhead lines to carry the generated load and would need to be 

consented through the section 37 procedures for new circuits administrated by 

DECC, during which process the local planning authority is consulted. 

A 33kV circuit option 

6.2.5 The transformer capacity and circuit rating of the 33kV network in the area has 

been considered.  The 132/33kV transformers at Rhos and Lampeter are rated at 

45MVA and 30MVA respectively.  This together with 33kV circuit ratings of 
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22MVA, rules out 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. 

A 132kV circuit option 

6.2.6 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 from the Brechfa Forest West Wind Farm and the existing 

configuration of the WPD network. 

6.2.7 The next section reviews the strategic options.  Each has been assessed initially 

to ensure that it meets the need case and that the resultant distribution systems 

would comply with the standards set out in P2/6.  This means that the implications 

of each option on both the local and wider transmission and distribution systems 

are fully assessed before it is appraised further. 

6.2.8 Strategic options which do not meet the need case or otherwise would not meet 

the standards set out in P2/6 have not been taken forward for analysis. 
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7 Review of potential strategic options 

7.1 Overview 

7.1.1 The strategic options assessed in this section of the report are based upon 

establishing a 132kV connection to Swansea North GSP, either via reinforcing and 

extending existing 132kV circuits or establishing a new direct route to Swansea 

North GSP.  The Carmarthen / Rhos / Lampeter / Llanarth 132kV networks are 

supplied from Swansea North GSP. 

7.1.2 The ‘doing nothing’ option is not reviewed as it would contravene WPD’s 

obligations under its licence and statute. 

7.1.3 Options 1, 2, 3, 4 and 5 are proposals for connection to the existing WPD network 

at different locations.  They involve different configurations of new build circuits, 

levels of reconductoring and other network reinforcement to establish a connection 

via existing 132kV circuits to Swansea North GSP. 

7.1.4 Option 6 comprises a new 132kV connection from the Brechfa Forest West Wind 

Farm directly to Swansea North GSP.  This is the only option that does not utilise 

part of the existing WPD network. 

7.2 Summary of strategic options 

7.2.1 All of the strategic options to connect the Brechfa Forest West Wind Farm are able 

to meet system requirements, as documented in the need case, and they are 

taken forward for review. 

7.2.2 The options reviewed are: 

 Option 1 – Blaengwen:  A new 132kV connection to Blaengwen substation, 

which serves the Alltwalis Wind Farm, and utilisation of existing WPD 

network to Swansea North GSP via Rhos substation. 
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 Option 2 – Rhos/Lampeter:  A new 132kV connection to Rhos or Lampeter 

Substation and utilisation of existing WPD network to Swansea North GSP. 

 Option 3 – Carmarthen:  A new 132kV connection to Carmarthen Substation 

and utilisation of existing WPD network to Swansea North GSP. 

 Option 4 - Ammanford:  A new 132kV connection to Ammanford 132kV 

Substation and utilisation of existing WPD network to Swansea North GSP. 

 Option 5 - Swansea North (via EE circuit):  A new 132kV connection to the 

EE route, south of Carmarthen, at Llandyfaelog, and utilisation of existing 

WPD network to Swansea North GSP. 

 Option 6 – Swansea North (direct):  A new a 132kV connection direct to 

Swansea North GSP without using any existing WPD network. 

7.2.3 Detailed explanations of the configuration, estimated costs and an environmental 

appraisal of each of the above options are presented in section 8.  

7.2.4 Appendix 5 describes the two types of technology applicable to these options, they 

are: 

(a) AC overhead lines; 

(b) AC underground cables. 

7.2.5 Appendix 6 contains diagrams of the proposed connection arrangements. 

7.2.6 To assist with high level cost appraisal it is presumed that all of the new circuits 

will be made either of overhead lines using wood pole construction or of 

underground cables.  The difference in costs of underground cable circuits 

compared with OHL mean that the majority of circuits would be installed overhead.  

Some sections of the new circuits may be under grounded where justified. 

7.2.7 In accordance with the National Policy Statement EN5, when siting new overhead 

lines, the principles of the Holford Rules should be taken into account in 
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conjunction with an assessment of the receiving environment.  
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8 Appraisal of options 

8.1 Option 1 - 132kV connection to Blaengwen substation which 

serves the Alltwalis Wind Farm 

Option 1 - Proposal 

8.1.1 This option comprises the installation of apparatus at Brechfa Forest West Wind 

Farm substation and a new single circuit 132kV overhead line to Blaengwen 

Substation, serving Alltwalis Wind Farm. 

8.1.2 At the proposed wind farm substation WPD apparatus would consist of a WPD 

132kV metering circuit breaker and associated equipment.  A new 132kV 

200sqmm overhead line approximately 18km in length would need to be 

constructed from Brechfa Forest West Wind Farm to Blaengwen 132kV substation. 

8.1.3 The export capacity from the proposed wind farm at network minimum loads would 

cause overloading of the following existing circuits on the WPD network: 

i. Blaengwen to Rhos 132kV (10km) circuit would reach 110% of summer 

rating under system minimum load conditions. 

ii. Carmarthen GT1 to Llanelli GT2 132kV circuit (22km) would reach 135% of 

summer rating under system minimum load conditions. 

iii. Llanelli GT2 to Swansea North GSP circuit (18km) would reach 112% of 

summer rating under system minimum load. 

iv. Carmarthen GT1 to Rhos 132kV circuit (19km) would reach 110% of 

summer rating under system minimum load conditions. 

v. Carmarthen GT2 to Swansea North GSP 132kV circuit (38km) would reach 

111% under system minimum load conditions. 
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vi. Loss of any 132kV circuit between Rhos / Carmarthen / Llanelli / Swansea 

North GSP would cause an overload of the remaining circuit of between 

217% and 243% of summer rating.  This would put at risk the remaining 

customers on the network.  While this may be overcome by inter-tripping, 

the complexity and reliability of communications would add further risk and 

likely to result in failure to comply with P2/6. 

8.1.4 The Blaengwen to Rhos overhead line is a single circuit wood pole OHL, 

175sqmm SCA trident circuit.  To increase the circuit to a sufficient capacity will 

require a rebuild as the existing trident poles will not be capable of supporting the 

size of conductor necessary to carry the existing generated load and that from 

Brechfa Forest West Wind Farm. 

8.1.5 Carmarthen GT1 to Rhos is on towers, carrying 300sqmm conductors.  It is not 

possible to string the existing towers with larger conductors and a rebuild would be 

required using larger towers.  This circuit forms the interconnector between WPD 

and SP Manweb and access to the circuits is extremely limited.  The new towers 

would therefore need to be built off-line. 

Option 1 - Compliance and deliverability appraisal 

8.1.6 The above results indicate that in order to connect to Blaengwen Substation (in 

addition to any new construction) there would be a requirement to reinforce in 

excess of 100km of existing circuitry (that would otherwise be overloaded) by the 

installation of a larger cross section conductor.  At least 30km of this circuitry being 

on structures unsuitable for reconductoring with larger cross section conductors, 

hence requiring additional new build of circuits alongside existing circuits. 

8.1.7 The connection of additional generation at Rhos would causes voltage to rise on 

the 132kV and 33kV SP Manweb network.  This would result in the existing 

generation in SP Manweb’s network having to operate at increasing leading power 
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factor, or being unable to export their agreed capacities.  In some cases this may 

be technically and/or commercially not achievable. 

8.1.8 This makes this option non-compliant, difficult to deliver and a very costly option in 

comparison to the construction of a new single circuit connection.  This option has 

therefore not been pursued. 

Option 1 - Environmental appraisal 

Blaengwen Substation 

8.1.9 Environmental review of the locality associated with this existing substation 

concluded the following.  

8.1.10 Ecology and Biodiversity:  Blaengwen Substation is not located in an area 

designated for its conservation or biodiversity value.  The nearest designated 

features comprise small to medium sized linear blocks of Ancient and Semi 

Natural Woodland, the closest being located approximately 700m south and south 

east of the facility.  

8.1.11 Cultural Heritage:  The substation is not located within any areas protected for 

their intrinsic heritage value or historical character.  The nearest recorded asset of 

national significance comprises a single listed building located some 1km south-

west of the facility in the settlement of Alltwalis. 

8.1.12 Landscape:  The substation is positioned within and towards the western fringes of 

a LANDMAP High Value (visual and sensory) area.  No other landscape 

designations are associated with the substation site.  

8.1.13 Settlement and Land Use:  A strong framework of established woodland exists to 

the west of the substation.  Two public rights of way exists some 100m south-west 

and 400m east of the facility which connect the upland forested landscape to the 
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settlement of Alltwalis, itself forming a key area of ribbon development along the 

A485 approximately 500m to the west of the substation.  A single dwelling, 

Pen-llwydcoed, is located in proximity to the substation’s south western boundary 

(<100m). 

Evaluation 

8.1.14 Some substation works are envisaged to facilitate connection, which may be at 

odds with the LANDMAP characterisation for the area however these would be of 

low magnitude in the context of the relevant LANDMAP Aspect Layer.  There is 

therefore a potential for localised landscape impacts through reduction or loss in 

existing vegetation through expansion, and associated increased visual 

awareness of the facility from nearby residential properties and the local footpath 

network may occur. 

Circuit - Blaengwen to Rhos 

8.1.15 Environmental review of the locality associated with this existing circuit concluded 

the following. 

8.1.16 Ecology and Biodiversity:  The circuit runs along the southern edge of an Ancient 

and Semi Natural Woodland approximately 1km east of the tie-in point at Rhos.  

There are no other ecological designations impacted by the existing circuit. 

8.1.17 Cultural Heritage:  The existing circuit does not impinge directly on any areas or 

features of archaeological or heritage importance.  However, there is a Scheduled 

Monument and a Listed Building approximately 1km from the circuit at Dolgran.  

There are two Scheduled Monuments that lie within 1km east of the circuit route, 

which is approximately 500m west of Hebron.  There is also a Listed Building 

approximately 1km north-west of the tie-in point at Rhos.  In addition, there are a 

number of Scheduled Monuments and Listed Buildings that lie at a distance of 

>2km and <3km along the stretch of the circuit. 
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8.1.18 Landscape:  The terminal point at Alltwalis is positioned within and towards the 

western fringes of a LANDMAP High Value (visual and sensory) area.  No other 

landscape designations are associated with the existing circuit. 

8.1.19 Settlement:  A number of nationally important recreational routes cross the circuit.  

There are a number of individual residential dwellings that lie in close proximity 

(<100m) along the stretch of the existing circuit.  The settlement of Rhos is 

approximately 1km south of the tie-in point.  

Evaluation 

8.1.20 If any improvement works were required to the stretch of the existing circuit at the 

terminal point at Blaengwen Substation, it may present conflict with the LANDMAP 

characterisation for the area.  Along the stretch of the existing circuit towards the 

tie-in point at Rhos, there is potential for the Ancient and Semi Natural Woodland, 

which lies approximately 1km east of Rhos to be directly conflicted.  In addition, 

there is potential for localised landscape impacts and amenity impacts through 

visual awareness of the improvement works from nearby residential properties and 

the local footpath network.  

Replacement works to Carmarthen GT1 to Rhos and existing circuits 

8.1.21 An environmental evaluation of the requirement to erect new towers between 

Carmarthen GT1 to Rhos is set out within Option 2.  Reconductoring upgrades 

across the remaining 78km of network could also lead to increases in visual 

prominence albeit that the works, and therefore their effects, are likely to be limited 

in scale and therefore unlikely to be environmentally significant.  
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Option 1 - Capital Costs 

132kV Works 

132kV Plant and Switchgear works £420,000 

132kV Circuits New Build Re-conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West 
to Blaengwen 132kV Substation. 

Replace existing Blaengwen to Rhos circuit 
with a new 132kV circuit. 

£2,304,000 £11,772,000  

Reconductor Blaengwen to Rhos 132kV 
circuit 

Reconductor Carmarthen GT1 to Llanelli 
GT2 132kV circuit   

Reconductor Llanelli GT2 to Swansea North 
GSP 132kV circuit   

Reconductor Carmarthen GT1 to Rhos 
132kV circuit. 

Reconductor Carmarthen GT2 to Swansea 
North GSP 132kV circuit 

Rebuilding 30km dual circuit tower lines 

£44,200,000  £2,650,000 

TOTAL USING NEW CIRCUITS OVERHEAD £49,574,000 

TOTAL USING NEW CIRCUITS UNDERGROUND £59,042,000 
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8.2 Option 2 - 132kV connection to Rhos or Lampeter Substations 

Option 2 – Proposal 

8.2.1 This option comprises the connection of the Brechfa Forest West Wind Farm to a 

single point of export via a new single circuit 132kV overhead line to Rhos or 

Lampeter Substations. 

8.2.2 Lampeter Substation is connected directly to Rhos Substation and is electrically 

more remote from Swansea North GSP.  Lampeter Substation would therefore be 

subject to the conditions and / or restrictions associated with a connection to Rhos 

plus those associated with the circuitry Rhos to Lampeter, which is a single 132kV 

circuit.  It is therefore appropriate for the purposes of this report to review the 

Lampeter connection offer together with that for Rhos.  The cost has been based 

on the connection to Rhos as it is closer to Swansea North GSP and represents 

the lower cost option. 

8.2.3 This option requires the installation of WPD apparatus at the wind farm substation 

consisting of a WPD 132kV metering circuit breaker and associated equipment.  In 

addition a new 132kV 250sqmm overhead line, approximately 27km in length, 

would need to be constructed from Brechfa West to a new 132kV circuit breaker 

installed at Rhos 132kV Substation. 

8.2.4 The export capacity from the proposed wind farms at network minimum loads 

would cause overloading of the following existing circuits: 

i. Carmarthen GT1 to Llanelli GT2 132kV circuit (22km) would reach 135% of 

summer rating under system minimum load conditions. 

ii. Llanelli GT2 to Swansea North GSP circuit (18km) would reach 112% of 

summer rating under system minimum load conditions. 

iii. Carmarthen GT1 to Rhos 132kV circuit (19km) would reach 101% of 

summer rating under system minimum load conditions. 
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iv. Carmarthen GT2 to Swansea North GSP (38km) would reach 150112 of 

summer rating under system minimum load conditions. 

v. Loss of any 132kV circuit between Rhos / Carmarthen / Llanelli / Swansea 

North GSP would causes an overload of the remaining circuit up to  243% 

of summer rating under system minimum load conditions.  This would put at 

risk the remaining customers on the network.  While this may be overcome 

by inter-tripping, the complexity and reliability of communications would add 

further risk and likely to result in failure to comply with P2/6. 

8.2.5 Connection to Rhos would be from a single point of export via a new single circuit 

132kV overhead line.  Carmarthen GT1 to Rhos is on towers, carrying 300sqmm 

conductors.  It is not possible to string the existing towers with larger conductors 

and a rebuild would be required using larger towers.  This circuit forms the 

interconnector between WPD and SP Manweb and access to the circuits is 

extremely limited.  The new towers would therefore need to be built off-line. 

Option 2 - Compliance and deliverability appraisal 

8.2.6 The above results indicate that as with Option 1, in order to connect to Rhos 

Substation (in addition to any new construction) there would be a requirement to 

reinforce in excess of 100km of existing circuitry by the installation of a larger 

cross section conductor.  At least 30km of this circuitry being on structures 

unsuitable for reconductoring with the larger cross section conductors, hence 

requiring additional new circuits to be built alongside existing circuits, which is a 

high cost option.  

8.2.7 The connection of additional generation at Rhos would cause voltage to rise on 

the 132kV and 33kV SP Manweb network.  This would result in the existing 

generation in SP Manweb’s network having to operate at increasing leading power 

factor, or being unable to export their agreed capacities.  In some cases this may 

be technically and/or commercially not achievable. 
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8.2.8 This makes this option both non-compliant and difficult if not impossible to deliver.  

This option has therefore not been pursued as a connection option. 

Option 2 - Replacement works to remaining existing circuits 

8.2.9 Reconductoring upgrades of the existing network from Carmarthen to Swansea 

North GSP will require a mix of new towers, constructed off-line and 

reconductoring of existing tower line.  The evaluation of the circuit from 

Carmarthen to Llanelli is set out in the environmental appraisal.  Reconductoring 

of existing tower lines could lead to increases in visual prominence albeit that the 

works, and therefore their effects, are likely to be limited in scale and are therefore 

unlikely to be environmentally significant. 

Option 2 - Environmental appraisal 

Rhos Substation 

8.2.10 Environmental review of the locality associated with this existing substation 

concluded the following. 

i. Ecology and Biodiversity:  Rhos Substation is not located in an area 

designated for its conservation or biodiversity value.  The nearest 

designated feature comprises a small block of Ancient Semi Natural 

Woodland approximately 1km east of the substation. 

ii. Cultural Heritage:  The substation is positioned on the eastern fringes of a 

sizeable area of land characterised as a Historic Landscape.  The facility is 

located immediately adjacent to the eastern boundary of a Registered 

Landscape of either Special or Historic Importance in Wales.  A single listed 

building is located within 1km, east of the substation.  
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iii. Landscape:  The substation is not located in an area protected by high-level 

landscape designation or within LANDMAP Outstanding or High Value 

(visual and sensory) areas.  Substation well contained by boundary 

vegetation.  The nearest designations comprise a large tract of Special 

Landscape Area located approximately 1km north of the substation. 

iv. Settlement and Land Use:  The substation located immediately east of the 

A484 which carries ribbon development in close proximity between the 

settlements of Saron and Rhos.  A public right of way is located 

immediately adjacent to the substation’s northern boundary. 

Evaluation 

8.2.11 Connection to Rhos substation requires significant upgrade works to the facility 

and associated tower lines, which will likely generate some localised visual impact 

(albeit filtered by existing vegetation to a degree) from nearby settlements and the 

footpath network.  Direct conflict with areas protected for their historic character 

and importance could emerge as a consequence of any upgrade works. 

Lampeter Substation 

8.2.12 Environmental review of the locality associated with this existing substation 

concluded the following. 

i. Ecology and Biodiversity: Approximately 300m north of the substation lies 

the south-eastern boundary of an SAC. There are a number of pockets of 

Ancient and Semi Natural Woodland between approximately 300m and 1km 

from the substation to the south and west of its location. In addition, there is 

a SSSI located approximately 1km to the west of the substation.  

ii. Cultural Heritage: There is a Listed Building located within approximately 

100m of the substation; however this is separated from it by the A485 

corridor.  



 
 
 
 

Strategic Optioneering Report 

 

 

37 

iii. Landscape: The substation is situated in an area designated as a Special 

Landscape Area under Carmarthenshire County Council UDP 2006, and is 

identified as a LANDMAP High Value (visual and sensory) area. 

iv. Settlement: There are a number of individual dwellings within 1km of the 

substation. The nearest settlement is approximately 2km to the north-west 

of the substation. A nationally important recreational route passes within 

200m south of the substation. The facility is visually contained by 

established planting to its northern, southern and eastern boundaries. 

Evaluation 

8.2.13 Connection to Lampeter substation requires the installation of additional 

equipment within its existing footprint. This will primarily give rise to very minor, 

localised changes in the existing visual context afforded to eastbound road users 

travelling along the A485, whose aspect is partly orientated towards the substation 

entrance. Perception of change would also be afforded to users of the local lane 

from which the substation is accessed. The introduction of additional development 

within the facility is likely to conflict to a degree with the objectives of landscape 

designations covering the site. 

Circuit – Rhos to Carmarthen 

8.2.14 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity:  The existing circuit does not directly impact on 

any features of ecological or nature conservation interest.  However, three 

Ancient and Semi Natural Woodland areas lie in close proximity (within 

approximately 100m) of the route; two of which are located north-west of 

Newchurch and one at Carmarthen. The route also runs along the eastern 

boundary of an SSSI approximately 500m north of the tie-in point at 

Carmarthen. 
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ii. Cultural Heritage:  The circuit runs through Registered landscape of either 

special or historical importance in Wales and Historic Landscape 

Characterisation Area south of the terminal point at Rhos.  The nearest 

feature of national archaeological or heritage importance comprises a 

Scheduled Monument located approximately 200m to the east of the circuit 

just north of the tie-in point at Carmarthen. 

iii. Landscape:   The circuit runs through a LANDMAP High Value (visual and 

sensory) area north and south of Cynwyl Elfed, and south of Newchurch as 

the circuit extends towards the tie-in point at Carmarthen. 

iv. Settlement:  The terminal point is located approximately 1km north of the 

settlement of Rhos, but there are individual residential dwellings situated in 

closer proximity.  The settlements of Cynwyl Elfed and Newchurch are 

located along the circuit route.  In addition, there are a number of individual 

residential properties in proximity to the route (<500m).  The entry route to 

the tie-in point at Carmarthen substation runs through the western fringes of 

Carmarthen.  This is a major settlement, and the principal settlement area 

lies a few hundred metres to the east of the circuit.  Along its route, circuit 

runs through a network of nationally important recreational routes, some of 

which are categorised as Long Distance Footpaths and a National Cycle 

Route (on-road cycle route approximately 1km north-west of Newchurch).  

Evaluation 

8.2.15 Improvement works on this circuit would potentially give rise to conflict with land 

identified as forming an integral component of Historic Landscape Character as 

well as special historical or landscape character in Wales.  Any works could likely 

introduce conflicts with the LANDMAP characterisation of the landscape in the mid 

and southern sections of the route north and south of Newchurch.  In addition, 

there is potential for localised landscape impacts and amenity impacts through 

visual awareness of the improvement works from nearby residential properties and 
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the national important recreational routes, particularly in the mid and southern 

sections of the circuit. 

Circuit - Carmarthen to Llanelli 

8.2.16 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity:  The circuit passes within 200m of over ten 

Ancient and Semi Natural Woodland areas.  The circuit passes through a 

SSSI and RSPB Nature Reserve just west of Croesyceiliog.  In addition, the 

circuit is within 200m of a SSSI at Mynydd Garreg, and the terminal point is 

approximately 100m north of a SSSI and RSPB Nature Reserve.  

ii. Cultural Heritage: Between the terminal point and Llandyfaelog, the circuit 

passes through a large Historic Landscape Characterisation Area. It passes 

through another Historic Landscape Characterisation Area which lies south-

east of Llynyddygarreg and extends along the circuit south to Burry Port. 

There are a number of archaeological and historic features of interest 

(including Scheduled Monuments and Historic Buildings) within 

approximately 200m along the circuit. In addition, the circuit passes through 

the northern fringe of a Registered Parks and Garden east of Pwll, just 

before the circuit heads south at a right angle towards the tie-in point at 

Llanelli.  

iii. Landscape The circuit passes through a Special Landscape Area (under 

Carmarthenshire County Council UDP 2006) and a Special Landscape 

Area (under Carmarthenshire Local Development Plan Deposit June 2011), 

which is west of Croesyceiliog. This area is also categorised as LANDMAP 

High Value (visual and sensory) area. However, this latter categorisation 

extends further south beyond the Special Landscape Area designations and 

the circuit is covered by this designation until it reaches Mynyddygarreg 

(with a break just south of Llandyfaelog). The circuit passes close to the 
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eastern fringe of a LANDMAP High Value (visual and sensory) area just 

west of Trimsaran and then actually enters into this designated area at 

Burry Port.  The majority of the southern section of the circuit is covered by 

a Special Landscape Area designation (under both Carmarthenshire 

County Council UDP 2006 and Carmarthenshire Local Development Plan 

Deposit June 2011. The circuit also passes around the northern boundary 

of a Historic Parks and Garden just before the circuit heads south at a right 

angle towards the tie-in point at Llanelli.  

iv. Settlement: The circuit terminal point runs along the very western fringes of 

Carmarthen. This is a major settlement, and the principal settlement area 

lies a few hundred metres to the east of the circuit. Along the route there 

are a number of individual residential dwellings which lie within 200m of the 

circuit. The circuit passes through the western fringe of Trimsaran 

settlement, and then through Burry Port, and at the tie-in point, it runs 

through the northern section of the Llanelli settlement. The circuit passes 

through a network of nationally important recreational routes at the start of 

the route, and again towards the end of the route between Burry Port and 

Llanelli. 

Evaluation 

8.2.17 If Improvement works are required, there will be direct conflict with a number of 

ecological, archaeological and heritage features and landscape designations, 

which appear throughout the route, including SSSI and RSPB Nature Reserve, 

Historic Landscape Characterisation Area, Registered Parks and Gardens, Special 

Landscape Area, LANDMAP High Value (visual and sensory) area, and Historic 

Parks and Garden. In addition, there is potential for localised landscape and 

amenity impacts through visual awareness of the improvement works from nearby 

residential properties and network of nationally important recreational routes, 

particularly in the northern and southern sections of the circuit. 
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Option 2 - Capital costs 

132kV Works 

132kV Plant and Switchgear works £540,000 

132kV Circuits New Build 
Re-
conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West 
to  Rhos  132kV Substation 

£2,496,000 £12,753,000  

Reconductor Carmarthen GT1 to  Llanelli 
GT2 132kV circuit   

Reconductor Llanelli GT2 to Swansea North 
GSP 132kV circuit   

Reconductor Carmarthen GT1 to Rhos 
132kV circuit 

Reconductor Carmarthen GT2 to Swansea 
North GSP 132kV circuit 

Rebuilding 30km dual circuit tower lines 

£44,200,000  £2,650,000 

TOTAL USING NEW CIRCUITS OVERHEAD £49,886,000 

TOTAL USING NEW CIRCUITS UNDERGROUND £60,143,000 
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8.3 Option 3 - 132kV Connection to Carmarthen Substation  

Option 3 - Proposal 

8.3.1 This option requires the installation of WPD apparatus at Brechfa Forest West 

Wind Farm substation consisting of a WPD 132kV metering circuit breaker and 

associated equipment.  Each would then be connected to a single point of export 

and then to Carmarthen Substation over a distance of approximately 30km. 

8.3.2 The export capacity from the proposed wind farms at network minimum loads 

would cause overloading of the following existing circuits: 

i. Carmarthen GT1 to Llanelli GT2 132kV circuit (22km) would reach 143% of 

summer rating under system minimum load conditions. 

ii.  Llanelli GT2 to Swansea North GSP circuit (18km) would reach 118% of 

summer rating under system minimum load conditions. 

iii. Carmarthen GT2 to Swansea North GSP circuit (38km) would reach 126% 

of summer rating under system minimum load conditions. 

iv. Loss of any 132kV circuit between Carmarthen / Llanelli / Swansea North 

GSP would cause an overload of the remaining circuits of up to 243% of 

summer rating under system minimum load conditions.  This would put at 

risk the remaining Customers on the network.  While this may be overcome 

by inter-tripping, the complexity and reliability of communications would add 

further risk and likely to result in failure to comply with P2/6. 

8.3.3 Carmarthen GT1 to New Lodge Substation, at Burry Port, carrying 300sqmm 

conductor (this is the interchange between the ‘B’ circuit from Carmarthen and the 

W circuit to Llanelli.)  It is unlikely that larger conductor could be strung on these 

towers and a rebuild is likely. In addition, this circuit forms the interconnector 

between WPD and SP Manweb hence, access to the circuits will be limited. 

8.3.4 There is an option to construct a new circuit between Carmarthen GT1 and the 
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end of the EE route at Llandyfaelog.  This has not been costed as it is a longer 

route, a minimum of 8 kilometres, than a direct connection between the proposed 

wind farms and the end of the EE route at Llandyfaelog.  There is also no 

engineering benefit from diverting the route in to and out of Carmarthen.  For the 

purposes of the assessment this corridor is included in the environmental 

evaluation. 

Option 3 - Compliance and deliverability appraisal 

8.3.5 In order to connect to Carmarthen Substation, in addition to any new construction, 

there would be a requirement to reinforce in excess of 80km of existing circuitry.  

At least 19km of this circuitry being on structures unsuitable for reconductoring, 

hence requiring additional new build.  

8.3.6 The connection of additional generation at Carmarthen would cause voltage to rise 

on the 132kV and 33kV SP Manweb network.  This would result in the existing 

generation on SP Manweb’s network having to operate at increasing leading 

power factor, or being unable to export their agreed capacities.  In some cases this 

may be technically and/or commercially unachievable. 

8.3.7 This makes this option both non-compliant and difficult if not impossible to deliver.  

This option has therefore not been pursued as a connection option. 

Option 3 - Environmental appraisal 

Carmarthen Substation 

8.3.8 Environmental review of the locality associated with this existing substation 

concluded the following. 

i. Ecology and Biodiversity:  Carmarthen Substation is not located in any 

ecologically designated areas.  The nearest sites to the facility comprise 

two Sites of Special Scientific Interest positioned some 700m north and 

south-west.  Small and medium sized linear pockets of Ancient Semi 
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Natural Woodland are also located within 1km of the substation to the south 

and south-west of the site. 

ii. Cultural Heritage:  The substation is located on the western fringes of a 

large tract of land associated with the Towy Valley which is classified as a 

Historical Landscape Character Area.  A Scheduled Monument is located 

north-east of the facility, at approximately 900m distance.  A small grouping 

of listed buildings are also present within Llanllwch, some 1km south-east of 

the site. 

iii. Landscape: The substation is not associated with any landscape 

designations, nor any LANDMAP areas considered to be of Outstanding or 

High Value (visual and sensory).  

iv. Settlement:  The substation is exposed along the northern boundary of the 

A40 route.  The western fringes of Carmarthen form the principal area of 

settlement several hundred metres to the east of the substation, with further 

urban development associated with the much smaller settlement of 

Llanllwch to the south-east. The Council’s Local Plan Deposit Draft 

proposes a settlement extension to the western side of Carmarthen which, 

if adopted, would bring the settlement closer to the sub-station site.  

Evaluation 

8.3.9 Expansion works at this substation associated with the new apparatus which 

would be necessary to facilitate connection would be beyond the existing 

substation boundary.  This could give rise to conflict with land identified as forming 

an integral component of Historic Landscape Character.  Potential for visual 

impact resulting from expansion works exists due to the degree of exposure 

associated with the substation, and its low-lying position in relation to individual 

nearby properties.  
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Circuit – Carmarthen Grid to Burry Port and / or EE Route at Llandyfaelog 

8.3.10 Environmental review of the locality associated with the existing circuit from 

Carmarthen to Burry Port or to the end of the EE route, concluded the following. 

i. Ecology and Biodiversity:  The circuit passes within 200m of over 10 

Ancient and Semi Natural Woodland areas. The circuit passes through a 

SSSI and RSPB Nature Reserve just west of Croesyceiliog.  In addition, the 

circuit is within 200m of a SSSI at Mynydd Garreg, and the terminal point is 

approximately 100m north of a SSSI and RSPB Nature Reserve.  

ii. Cultural Heritage:  Between the terminal point and Llandyfaelog, the circuit 

passes through a large Historic Landscape Characterisation Area.  It 

passes through another Historic Landscape Characterisation Area which 

lies south-east of Llynyddygarreg and extends along the circuit route south 

to Burry Port.  There are a number of archaeological and historic features of 

interest (including Scheduled Monuments and Historic Buildings) within 

approximately 200m along the circuit.  In addition, the circuit passes 

through the northern fringe of a Registered Parks and Garden east of Pwll, 

just before the circuit heads south at a right angle towards the tie-in point at 

Llanelli.  

iii. Landscape:  The circuit passes through a Special Landscape Area (under 

Carmarthenshire County Council UDP 2006) and a Special Landscape 

Area (under Carmarthenshire Local Development Plan Deposit June 2011), 

which is west of Croesyceiliog.  This area is also categorised as LANDMAP 

High Value (visual and sensory) area.  However, this latter categorisation 

extends further south beyond the Special Landscape Area designations and 

the circuit is covered by this designation until it reaches Mynyddygarreg 

(with a break just south of Llandyfaelog).  The circuit passes close to the 

eastern fringe of a LANDMAP High Value (visual and sensory) area just 

west of Trimsaran and then actually enters into this designated area at 

Burry Port.  The majority of the southern section of the circuit is covered by 



 
 
 
 

Strategic Optioneering Report 

 

 

46 

a Special Landscape Area designation (under both Carmarthenshire 

County Council UDP 2006 and Carmarthenshire Local Development Plan 

Deposit June 2011.   

iv. Settlement:  The circuit terminal point runs along the very western fringes of 

Carmarthen.  This is a major settlement, and the principal settlement area 

lies a few hundred metres to the east of the circuit.  Along the route there 

are a number of individual residential dwellings which lie within 200m of the 

circuit.  The circuit passes through the western fringe of Trimsaran 

settlement, and then through Burry Port.  The circuit passes through a 

network of nationally important recreational routes at the start of the route, 

and again towards the end of the route around Burry Port. 

Evaluation 

8.3.11 If Improvement works are required, there could be direct conflict with a number of 

ecological, archaeological and heritage features and landscape designations, 

which appear throughout the route, including SSSI and RSPB Nature Reserve, 

Historic Landscape Characterisation Area, Registered Parks and Gardens, Special 

Landscape Area, LANDMAP High Value (visual and sensory) area, and Historic 

Parks and Garden albeit the nature of reconductoring is likely to be small in scale 

and significant effects are unlikely.  In addition, there is potential for localised 

landscape and amenity impacts through visual awareness of the improvement 

works from nearby residential properties and network of nationally important 

recreational routes, particularly in the northern and southern sections of the circuit.  

Option 3 - Replacement works to remaining existing circuits 

8.3.12 Reconductoring upgrades of the existing network from Llanelli to Swansea North 

GSP could also lead to increases in visual prominence albeit that the works, and 

therefore their effects, are likely to be limited in scale and are therefore unlikely to 

be of environmental significance.  
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Option 3 - Capital costs 

132kV Works 

132kV Plant and Switchgear works £540,000 

132kV Circuits New Build Re-conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West to 
Carmarthen 132kV Substation 

£3,072,000 £15,696,000  

Reconductor Carmarthen GT1 to  Llanelli GT2 
132kV circuit   

Reconductor Llanelli GT2 to Swansea North 
GSP 132kV circuit   

Reconductor Carmarthen GT2 to Swansea 
North GSP 132kV circuit 

Rebuilding 19km dual circuit tower lines 

£24,700,000  £2,250,000 

TOTAL USING NEW CIRCUITS OVERHEAD ( including tower rebuild) £30,562,000 

TOTAL USING NEW CIRCUITS UNDERGROUND ( including tower rebuild) £43,186,000 
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8.4 Option 4 - Connection to Swansea North GSP/Ammanford 132kV 

8.4.1 This option would require the installation of WPD apparatus at Brechfa Forest 

West Wind Farm substations consisting of a WPD 132kV metering circuit breaker 

and associated equipment.  Each would then be connected to a single point of 

export. and then via a new 132kV 200sqmm overhead line approximately 40km in 

length to Ammanford 132kV Substation. 

8.4.2 The export capacity from the proposed wind farms at network minimum loads 

would cause overloading of the following existing circuit: 

i. Ammanford to Swansea North GSP 132kV (13km) would reach 177% of 

summer rating under system minimum load conditions. 

Option 4 - Compliance and deliverability appraisal 

8.4.3 In order to connect to Ammanford Substation, in addition to any new construction, 

there would be a requirement to reinforce in excess of 13km of existing circuitry.  

8.4.4 There are committed and connected generation connections on the Ammanford / 

Swansea North GSP / Ystradgynais circuit.  This circuit is used as a supporting 

interconnector between the Upperboat GSP group and the Swansea North GSP 

group. The addition of such a large capacity generation connection would 

compromise the use of this interconnector and increase the risk to the network. 

8.4.5 This option may be compliant and deliverable but it gives no advantage over 

option 6 and no advantage over option 5 for the increase in risk and capital cost.  

This option has therefore not been pursued as a connection option.  For this 

reason the environmental evaluation has focussed on Ammanford substation and 

the route to Swansea North GSP.  It has not reviewed the environment between 

the proposed substations and Ammanford.  This area is predominantly covered by 

the assessments undertaken in the RSK reports and can be interrogated in more 

detail if required. 
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Option 4 - Environmental appraisal 

Ammanford Substation 

8.4.6 Environmental review of the locality associated with this existing substation 

concluded the following. 

i. Ecology and Biodiversity: No areas of ecological or biodiversity protection 

are associated with the substation. The closest site of ecological interest 

comprises a linear belt of Ancient Semi Natural Woodland located 

approximately 500m east of the facility. A further pocket of this woodland is 

found some 700m south-east of the substation. 

ii. Cultural Heritage: The substation is not associated with any heritage 

designations that seek to protect historic landscapes and there are no 

historic buildings, monuments or areas in close proximity.  

iii. Landscape: The substation is positioned outside (approx. 400m) west of a 

sizeable tract of Special Landscape Area, which is partly comprises an area 

considered to be of High Value (visual and sensory) in the LANDMAP 

initiative.  

iv. Settlement: The substation is positioned on the southern fringes of the 

small settlement of Pen-y-pant, south of the town of Ammanford. Other 

nearby settlements comprises an area of infill development centred on the 

junction of the B4297 and the A483, approximately 400m west of the 

facility. A public right of way exists some 200m north of the substation. 

Established vegetation around the substation boundary offers considerable 

visual containment along the western and southern aspects. 

Evaluation 

8.4.7 Essential expansion works to the facility and capacity upgrades via rebuilding of 

existing dual circuit tower lines will form a key change in the landscape, which may 
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give rise to loss of established landscape components surrounding the substation. 

This, in turn, may result in a marked increase in visual exposure, particularly to 

footpath users and occupiers of dwellings on the southern periphery of Pen-y-pant. 

Circuit – Ammanford to Swansea North GSP 

8.4.8 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity:  The circuit runs through two concentrations of 

Ancient and Semi Natural Woodland, one immediately to the east of 

Ammanford substation, and one immediately to the south of Pantyffynnon 

as the circuit turns south towards Swansea North GSP.   Between 

Pantyffynnon and Swansea North GSP there are a number of Ancient and 

Semi Natural Woodland pockets within 200m of the circuit.  In addition, the 

circuit passes within 300m of the eastern boundary of a SSSI, which is to 

the west of Mynydd y Gwair. 

ii. Cultural Heritage:  The circuit runs within approximately 200m of two 

Scheduled Monuments and two Listed Buildings along its length between 

Ammanford and Swansea North GSP.  There are also a number of other 

features of interest, including Scheduled Monuments and Listed Buildings, 

within 1km of the circuit. 

iii. Landscape:  The circuit runs through two pockets of land which are 

designated as Special Landscape Areas under both Carmarthenshire 

County Council UDP 2006 and Carmarthenshire Local Development Plan 

Deposit June 2011.  These areas are located to the east of Ammanford.  In 

addition, the circuit runs through two LANDMAP High Value (visual and 

sensory) areas at Mynydd y Gwair and Mynydd Garn-Fach.  

iv. Settlement:  On exiting the terminal point, the circuit runs through the 

southern fringes of Ammanford.  The main area of settlement is north and 
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north-east of this area.  For the remainder of the circuit, there are only a 

small number of individual residential properties, which are within 

approximately 300m of the circuit.  In addition, the circuit passes through a 

network of footpaths; in particular there are three routes, which are 

categorised as nationally important recreational routes. 

Evaluation 

8.4.9 If reconductoring is required on this circuit, it could potentially conflict with two 

areas of Ancient and Semi Natural Woodland to the east of Ammanford.  There is 

also the potential for conflicts with the LANDMAP characterisation in the mid-

section of the route.  In addition, there is potential for localised landscape impacts 

and amenity impacts through visual awareness of the improvement works from 

nearby residential properties and the footpath and cycleway network, particularly 

in the mid and southern sections of the circuit.  However given the nature of 

reconductoring works unlikely that effects will be significant. 

Option 4 – Capital costs 

132kV Works 

132kV Plant and Switchgear works £420,000 

132kV Circuits New Build Re-conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West to 
Ammanford 132kV Substation 

£4,608,000 £23,544,000  

Reconductor Ammanford to Swansea North 
GSP 132kV circuit 

  
£650,000 

 

TOTAL USING NEW CIRCUITS OVERHEAD £5,678,000 

TOTAL USING NEW CIRCUITS UNDERGROUND £24,614,000 
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8.5 Option 5 - 132kV Connection to EE Route at Llandyfaelog 

Option 5 – Proposal 

8.5.1 Option 5 would require the installation of WPD apparatus at Brechfa Forest West 

Wind Farm substation site, consisting of a WPD 132kV metering circuit breaker 

and associated equipment. It would then require the construction of a new line 

from a single export point to a point of connection on the existing WPD network 

that could accommodate the generated electricity and link it back to Swansea 

North GSP.  This can be achieved by utilising three existing tower line circuits to 

provide a route to Swansea North GSP from a point of connection at Llandyfaelog, 

south of Carmarthen. 

8.5.2 The three existing tower circuits are: 

i. The EE route (Llandyfaelog to Burry Port) 

ii. The C route (Burry Port to Ty Llwyd, north of Furnace) 

iii. The V route (Ty-Llwyd, north of Furnace, to Swansea North GSP) 

8.5.3 If the configuration of the new network connecting the proposed wind farms 

comprises a T-off on the new circuit a single circuit breaker will need to be 

installed between Swansea North GSP and before the intersection of the new line.  

It is intended that this new circuit breaker will be located at the existing WPD New 

Lodge substation.   

Proposed wind farm connection to the EE Route  

8.5.4 The new line from the proposed wind farms will need to be of a construction that 

can support 200sqmm ‘poplar’ AAAC overhead lines.  Wood pole construction for 

this type of conductor will need to be trident construction. 
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EE Route and connection to the C Route 

8.5.5 The existing EE circuit is a dual circuit tower line built to a 275kV construction.  It 

runs from Llandyfaelog, south of Carmarthen, to Burry Port and ends adjacent to 

the WPD New Lodge Substation.  One of the two circuits on the EE route is 

energised at 33kV, the other is not energised but is strung with conductors and is 

retained for future use 

8.5.6 Option 5 would bring back into service, at 132kV, the available circuit on the EE 

route.  It would require a new link to be made on the network between the EE 

route and the C route which could be by way of underground cable or overhead 

line.  Depending on the location of the link the distance would not exceed one 

span length of the tower line overhead.  It should be noted that after tower EE5 the 

EE route merges with the W route and the options for the link are between the two 

circuits at towers W38 and C6 or W36 and C8.  The link is required to complete 

the circuit back to Swansea North GSP. 

8.5.7 The existing substation at New Lodge is an option for the siting of the circuit 

breaker. 

C Route and connection to the V Route 

8.5.8 The tower circuit from either C6 or C8 to V109 has an existing conductor size in 

excess of 250sqmm (for the most part 300sqmm UPAS).   

8.5.9 The interconnection between the C route and the V route already exists. 

8.5.10 The preferred option for the connection from the EE route to the C route is set out 

on Figure 3. 

Alternative use of W Route 

8.5.11 A link from the EE route using the W route to towers V98 –V99 is also possible this 

would utilise the existing W route via Trostre No1 and Llanelli No1 circuits.  In 
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order to connect to the Swansea North GSP / Trostre No1 / Llanelli No1 circuit, a 

switching site would need to be established along the route between tower 82V97 

and tower EE42, as close as practicable to tower 82V97. There would be no 

overloading of circuits arising from this option.  This is not the preferred solution 

and has not been investigated from a design perspective. 

8.5.12 Options 5B and 5C would require the installation of an ‘in-line’ 132 kV circuit 

breaker to comply with Engineering Recommendation P18 ‘Complexity of 132kV 

circuits’ and to provide additional protection for the proposed 132kV circuit. This 

additional circuit breaker would be accommodated on land owned by WPD at New 

Lodge Substation 

Option 5 - Compliance and deliverability appraisal 

8.5.13 This option satisfies WPD’s obligations and complies with P2/6.  It utilises assets 

requiring some modifications. It is therefore both compliant and deliverable. 

Option 5 - Environmental appraisal 

8.5.14 The RSK reports contain an environmental appraisal of the route from the 

proposed wind farms to the end of the EE route through the different corridor 

options that have been identified.  The multiplicity of options make it difficult to 

summarise in this report. 

8.5.15 The environmental appraisal therefore concentrates on the existing network 

section of the route to Swansea North GSP from the point of connection at 

Llandyfaelog. 
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Circuit - EE Route (tower EE42) to New Lodge Substation 

8.5.16 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity:  There are three small pockets of land designated 

as Ancient and Semi Natural Woodland within 300m of the circuit.  In 

addition, the terminal point lies approximately 300m south west of a SSSI.  

ii. Cultural Heritage:  The circuit is almost entirely covered by two separate, 

but adjacent, designations, namely Historic Landscape Characterisation 

Areas.  In addition, there are a number of Scheduled Monuments and 

Listed Buildings within 300m of the circuit.  

iii. Landscape:  The circuit passes through the eastern edge of land which is 

designated as Special Landscape Area under both Carmarthenshire County 

Council UDP 2006 and Carmarthenshire Local Development Plan Deposit 

June 2011.  The circuit runs through a LANDMAP High Value (visual and 

sensory) area just north of New Lodge. 

iv. Settlement:  In the southern section of the circuit, it runs adjacent to a 

settlement called Trimsaran.  In addition, the circuit crosses a proposed 

national cycle route.  

Evaluation 

8.5.17 If improvement works are undertaken on this circuit, direct conflict could be caused 

due with current landscape character as set out within the designated Historic 

Landscape Characterisation Areas, with Special Landscape Areas and with a 

LANDMAP High Value (visual and sensory) area as it runs directly through such 

designated land.  In addition, there is potential for localised landscape impacts and 

amenity impacts through visual awareness of the improvement works from nearby 

residential properties and the cycleway network.  However the nature of the works 

is such (re-energising and reconductoring) that impacts are likely to be low and not 
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significant. 

Circuit – New Lodge to C Route 

8.5.18 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity:  There are pockets of Ancient and Semi Natural 

Woodland close to the circuits.  

ii. Cultural Heritage:  There are a number of Scheduled Monuments, Listed 

Buildings and one Registered Parks and Garden within the wider area but 

none within 500m of New Lodge Substation.  

iii. Landscape:  There are LANDMAP High Value (visual and sensory) area 

and Special Landscape Area as designated under Carmarthenshire County 

Council UDP 2006 in the wider area.  In addition, the circuit touches on the 

southern tip of another Special Landscape Area designated under the UDP 

just west of the A476.  

iv. Settlement:  The New Lodge Substation is outside the settlements of 

Pembury and Bury Port.  

Evaluation 

8.5.19 The level of conflict with any of the environmental designations will be dependent 

on the type of connection used between the two circuits.  The overhead option 

would comprise one span of overhead conductor or the alternative is for an 

underground cable, which would require changes only to the tower structures to 

accommodate underground cable sealing ends.  These works would have a small 

visual impact but would not be significant in the context of the wider area.  Matters 

that will need to be considered is the potential for direct conflict with Ancient and 

Semi Natural Woodland, a LANDMAP High Value (visual and sensory) area, and a 

Special Landscape Area.  In addition, there is potential for localised landscape 
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impacts and amenity impacts through visual awareness of the improvement works 

from nearby residential properties and the cycleway network. However given the 

nature of the works proposed the level of environmental effect is likely to be low 

and not significant. 

Circuit - C Route to Swansea North GSP, via V Route. 

8.5.20 Environmental review of the locality associated with this existing circuit concluded 

the following. 

i. Ecology and Biodiversity: The circuit passes through a SSSI and RSPB 

Nature Reserve immediately north-west of Gravesend.  In addition, the 

circuit passes in between two areas of Ancient and Semi Natural Woodland.  

The circuit is immediately adjacent to the northern boundary of the southern 

area, if not slightly within the boundary.  

ii. Cultural Heritage:  The circuit passes within approximately 100m of a 

number of Scheduled Monuments and Listed Buildings.  In addition, the 

circuit passes through the northern tip of a Registered Parks and Garden at 

Penllergeer.  

iii. Landscape:  The circuit passes through a LANDMAP High Value (visual 

and sensory) area just west of Gravesend.  In addition, the circuit is within 

100m of a Historic Parks and Gardens at Llangyfelach.  

iv. Settlement:  The circuit runs within approximately 100m of a number of 

settlements including Bryn, Loughor, Gravesend, and Penllergeer.  Just 

south of the tie-in point at Swansea North GSP, the circuit runs through the 

very north fringe of Neath settlement, at the suburb of Llangyfelach.  In 

addition, the circuit passes through two nationally important recreational 

routes, and through a Proposed National Cycle Route.  

Evaluation 
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8.5.21 If reconnection works are undertaken on this circuit, effects upon the SSSI and 

RSPB Nature Reserve, as well as a LANDMAP High Value (visual and sensory) 

area could arise, most probably during construction as opposed to operation. In 

addition, there is potential for localised landscape and amenity impacts through 

visual awareness of the works from nearby residential properties and the footpath 

and cycleway network. In both cases however, effects are unlikely to be significant 

but would need to be confirmed at a later stage if this objective were to come 

forward. 

Option 5 - Capital Costs 

132kV Works 

132kV Plant and Switchgear works £540,000 

132kV Circuits New Build Re-conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West to 
tower EE42 

£3,456,000 £17,658,000 £0.00 

    

TOTAL USING NEW CIRCUITS OVERHEAD £3,996,000 

TOTAL USING NEW CIRCUITS UNDERGROUND £18,198,000 

 

 

  



 
 
 
 

Strategic Optioneering Report 

 

 

59 

8.6 Option 6 - Connection to Swansea North GSP Substation via a 

new direct 132kV circuit 

Option 6 – Proposal 

8.6.1 This option requires the installation of WPD apparatus consisting of a WPD 132kV 

metering circuit breaker and associated equipment at Brechfa Forest West Wind 

Farm site.  In addition a new 132kV 200sqmm overhead line, approximately 50km 

in length, would need to be constructed from a single export point to a new 132kV 

circuit breaker installed at Swansea North GSP Substation. 

Option 6 - Compliance and deliverability appraisal 

8.6.2 This option satisfies WPD’s obligations and complies with P2/6.  It is therefore 

both compliant and deliverable and an indicative route was identified by WPD 

consultants, LSTC and submitted as part of the Brechfa West DCO application.  

Option 6  - Environmental appraisal 

8.6.3 The environmental review of the locality associated with the indicative route 

concluded the following. 

i. Ecology and Biodiversity:  The circuit runs through six areas of Ancient and 

Semi Natural Woodland, two of these are associated with the area coming 

into the Brechfa West substation and based on the width of the corridor, 

some would be unavoidable.  In addition, the route passes through a SSSI, 

which is to the west of Betws.  The route also crosses the River Towy 

(SAC, SSSI) south east of Felindre. 

ii. Cultural Heritage:  The circuit runs through the Historic Landscape area 

associated with the Towy Valley in addition to the Historic Landscape 

Characterisation area defined by Dyfed Archaeological Trust.  The corridor 

contains a Scheduled Monument, the corridor also bisects a cluster of listed 

buildings east of Milo.  There are also a number of other features of 
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interest, including Scheduled Monuments and Listed Buildings in proximity 

to the corridor.  There are two Historic Parks and Gardens to the east of the 

corridor located near Golden Grove and Llandybie. 

iii. Landscape:  The corridor runs through two pockets of land which are 

designated as Special Landscape Areas under Carmarthenshire County 

Council UDP 2006 and an additional area designated under 

Carmarthenshire Local Development Plan Deposit June 2011.  In addition, 

the circuit runs through a LANDMAP Outstanding (visual and sensory) and 

three LANDMAP High Value (visual and sensory) areas at Mynydd y Gwair, 

west of the Brecon Beacons National Park and around the Brechfa Forest 

area.  The corridor is also approximately 1.2km from the Brecon Beacons 

National Park. 

iv. Settlement:  The corridor runs past the north eastern fringes of Ammanford.  

In addition, the circuit passes through a network of footpaths; in particular 

there are four Long Distance Footpaths, a National Cycle Route and 

Proposed National Walking/Cycling Route, which are categorised as 

nationally important recreational routes.  The corridor also runs through 

Pontardawe Strategic Search Area (SSA) E identified by the Welsh 

Government in Technical Advice Note 8: Planning for Renewable Energy 

(July 2005).  

Evaluation 

8.6.4 The route was prepared on behalf of WPD by LSTC using an overhead line 

reconnaissance methodology based upon physical and land use constraints.  It did 

not consider environmental constraints for example ecological, heritage and 

landscape designations.  Based on the environmental review this route alignment 

is through a series of environmental designations. 
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Option 6 - Capital costs 

132kV Works 

132kV Plant and Switchgear works £540,000 

132kV Circuits New Build Re-conductor 

 Overhead Underground  

Install new 132kV circuit from Brechfa West to  
Swansea North GSP 

£6,912,000 £35,316,000  

   

TOTAL USING NEW CIRCUITS OVERHEAD £7,452,000 

TOTAL USING NEW CIRCUITS UNDERGROUND £35,856,000 
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9 Conclusions  

9.1.1 Options 1, 2, 3, are not compliant and are unlikely to be deliverable and are 

therefore ruled out as options. 

9.1.2 Option 4 may be compliant and deliverable, however it carries increased system 

risk so has been ruled out as an option. In addition, there has been commitment to 

embedded generation connected at lower voltages that impinges on the rating of 

the Swansea North Ammanford circuit, further adding to risk and therefore making 

this option less suitable. 

9.1.3 Options 5 and 6 are both compliant and deliverable. 

9.1.4 Option 5 uses existing WPD assets as far as possible and requires circa 30 km of 

new circuit to be built.  Option 6 requires approximately 50km of new 132kV 

overhead line to be built, which is greater in length than option 5 and is less 

economic.   

9.1.5 Of the compliant options, Option 5 has the lowest financial cost. 

9.1.6 Underground cable is significantly more expensive the new overhead lines 

constructed on wooden poles.  New underground cable in this area is costed at 

circa £986,000 per kilometre. 

9.1.7 Underground cable can be used along sections of the overhead line route where 

circumstances justify its use in sensitive locations.  The laying of underground 

cables is more invasive and could have a greater scale of effect on sites important 

for their ecology or cultural heritage.  This has been assessed in the ES. 

9.1.8 The conclusion of this report is that Option 5 best meets WPD's regulatory, 

technical, financial and environmental obligations.  

9.1.9 Option 5 comprises the installation of WPD apparatus at Brechfa Forest West 
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Wind Farm substation site and the construction of a new 132kV circuit from the 

substation to point of connection on the existing WPD network at Llandyfaelog.  

From this point the generated electricity would be routed back to Swansea North 

GSP utilising three existing tower line circuits.  It can be summarised as follows: 

 Construct a new 132kV circuit (overhead on wooden poles or underground, 

circa 30km) from the EE route to the substation at the Brechfa Forest West 

Wind Farm. 

 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 EE42 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). 

9.1.10 Option 5 should be taken forward for further investigation, taking WPD's statutory 

obligations and its licence standards into account.  Due to their engineering and 

economic benefits, overhead line connections are preferred as the means of new 

connection although WPD recognise that where justified, in some areas, sections 

of the proposed connection may be placed underground.  These and other 

mitigation measures have been investigated and assessed in the Environmental 

Statement in detail and taken into account when selecting the route corridor and 

route alignment. 
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Figure 1 – Existing WPD network – geographic plan with Brechfa Forest West Wind Farm identified 
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Figure 2 – Existing WPD Network – WPD Network Diagram with Substations 
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Figure 3 – Preferred Option for Circuit Interchange at New Lodge Substation 
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Appendix 1 

Summary of engineering reviews 

A1.1. The Brechfa Forest Connection Project began with the purpose of serving three 

proposed wind farms with a combined maximum generated capacity of 175MW.  

The proposed wind farms were: 

 

Wind farm Number of turbines Megawatts (Max) Developer 

Brechfa West 28 84 MW RWE 

Brechfa East 12 36 MW RWE 

Bryn Llywelyn 21 55 MW RES 

 

A1.2. Brechfa West wind farm was granted a development consent order in 

March 2013. 

A1.3. In June 2013 WPD published a Strategic Optioneering report (SOR) that 

examined the engineering options available to connect the three proposed wind 

farms. 

A1.4. The SOR concluded that the electricity generated by the proposed wind farms 

need 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 and it is the 

threshold for nationally significant infrastructure projects (NSIP). 

A1.5. In order to comply with its regulatory obligation to provide the most cost effective 

new connection WPD decided that the new connection would be constructed as 

a single circuit 132kV overhead line using twin wooden poles, sometimes 

referred to a H poles, and not pylons or steel lattice towers.  The twin wood 

poles would support overhead lines or wires, called conductors, with a cross 
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section of 300mm.  This size of conductor is the maximum size that can be used 

on twin wooden poles but also offers a capacity up to 200MW at 132kV and 

therefore within the parameters for the proposed wind farms.  

A1.6. WPD then undertook a comprehensive review of the entire 132kV network in the 

Brechfa and Carmarthen area to identify the point at which the generated 

electricity should be connected to the network.  The closest point of connection 

with capacity was identified on the EE route, which is an existing dual circuit 

tower line west of the village of Llandyfaelog, approximately 10km south of 

Carmarthen.  This became the destination for the new connection.  The EE 

route would require new 300mm conductors to replace the existing 175mm that 

the line is strung with at present.  

A1.7. Brechfa East was granted planning permission by Carmarthenshire County 

Council in December 2013. 

A1.8. In April 2014 the RES appeal, against the decision of Carmarthenshire County 

Council to refuse planning permission for the Bryn Llywelyn wind farm, was 

dismissed. 

A1.9. In May 2014 RES confirmed to WPD that they were withdrawing their request for 

a connection from the wind farm to the electricity network. 

A1.10. WPD then undertook a review of the SOR and reviewed that in the context of 

the connection requirement for two proposed wind farms with a maximum 

generated 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 point of connection would still be to the EE route, west 

of Llandyfaelog.  There was still no closer point of connection with capacity on 

the existing network.   

A1.11. The review of the SOR concluded that the reduction in generated capacity down 

to 120MW from the two wind farms would mean that the conductor size could be 
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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 or sections.  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 level of 

generation from the wind farms 120MW max still necessitated the 

reconductoring of the EE route. 

A1.12. In October 2014 RWE confirmed to WPD that they postponing the 

implementation of the Brechfa East Wind Farm.  If and when that wind farm is 

developed it will be a separate DCO application.  

A1.13. WPD 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 with 200mm 

conductor for the overhead line sections.  This is the minimum construction 

standard and specification that WPD builds for 132kV overhead lines. 

A1.14. The only engineering change that has occurred following the withdrawal of the 

Brechfa East Wind Farm from the proposed development is the requirement to 

reconductor the EE route and this is not required to implement the project as 

now configured for exporting generated capacity from Brechfa West wind farm. 

A1.15. The review of the existing WPD network in this SOR concluded that there is still 

no capacity closer to the Brechfa West wind farm for a point of connection. 
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Appendix 2 

Electricity Act 1989 (extracts) 

A2.1. Section 9 

9 General duties of licence holders. 
 
(1) It shall be the duty of an electricity distributor— 
 
(a) to develop and maintain an efficient, co-ordinated and economical system 

of electricity distribution; 
(b) to facilitate competition in the supply and generation of electricity.] 
 
(2) It shall be the duty of the holder of a licence authorising him to transmit 

electricity— 
 
(a) to develop and maintain an efficient, co-ordinated and economical system 

of electricity transmission; and 
(b) to facilitate competition in the supply and generation of electricity. 

  
 

A2.2. Section 16 

16 Duty to connect on request. 

(1) An electricity distributor is under a duty— 
 

(a) to make a connection between a distribution system of his and any 
premises, when required to do so by— 
 

i. the owner or occupier of the premises; or 
ii. an authorised supplier acting with the consent of the owner 

or occupier of the premises, for the purpose of enabling 
electricity to be conveyed to or from the premises; 

 
(b) to make a connection between a distribution system of his and any 

distribution system of another authorised distributor, when required to 
do so by that authorised distributor for the purpose of enabling 
electricity to be conveyed to or from that other system. 
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(2) Any duty under subsection (1) includes a duty to provide such electric 
lines or electrical plant as may be necessary to enable the connection to 
be used for the purpose for which it is required. 

(3) The duties under this section shall be performed subject to such terms as 
may be agreed under section 16A for so long as the connection is 
required. 

(4) In this section and sections 16A to 23— 
 

(a) any reference to making a connection includes a reference to 
maintaining the connection (and continuing to provide the necessary 
electric lines or electrical plant); 
 

(b) any reference to requiring a connection includes a reference to 
requiring the connection to be maintained (and the continued 
provision of the necessary electric lines and electrical plant); and 
 

(c) any reference to the provision of any electric line or electrical plant is 
reference to the provision of such a line or an item of electrical plant 
either by the installation of a new one or by the modification of an 
existing one. 

 

A2.3. Section 38 

38 Preservation of amenity and fisheries. 

The provisions of Schedule 9 to this Act (which relate to the preservation of 
amenity and fisheries) shall have effect. 

 

A2.4. Schedule 9 

SCHEDULE 9 / Section 38. 

PRESERVATION OF AMENITY AND FISHERIES. 

Preservation of amenity: England and Wales 

1 (1) In formulating any relevant proposals, a licence holder or a person 

authorised by exemption to [generate, transmit, distribute or supply electricity]— 

(a) shall have regard to the desirability of preserving natural beauty, of 

conserving flora, fauna and geological or physiographical features of special 
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interest and of protecting sites, buildings and objects of architectural, historic or 

archaeological interest; and 

(b) shall do what he reasonably can to mitigate any effect which the proposals 

would have on the natural beauty of the countryside or on any such flora ,fauna, 

features, sites, buildings or objects. 

(2) In considering any relevant proposals for which his consent is required under 

section 36 or 37 of this Act, the Secretary of State shall have regard to— 

(a) the desirability of the matters mentioned in paragraph (a) of sub-

paragraph(1) above; and 

(b) the extent to which the person by whom the proposals were formulated has 

complied with his duty under paragraph (b) of that sub-paragraph. 

(3) In this paragraph— 

“building” includes structure; 

“relevant proposals” means any proposals— 

(a) for the construction or extension of a generating station of a capacity not less 

than 10 megawatts, or for the operation of such a station in a different manner; 

(b) for the installation (whether above or below ground) of an electric line; or 

(c) for the execution of any other works for or in connection with the 

transmission or supply of electricity. 

(4) The Secretary of State may by order provide that sub-paragraph (3) above 

shall have effect as if for the capacity mentioned in paragraph (a) there were 

substituted such other capacity as may be specified in the order. 

(5) This paragraph and paragraph 2 below extend to England and Wales only. 

2 (1) A licence holder shall within twelve months from the grant of his licence 

prepare, and from time to time modify, a statement setting out the manner in 

which he proposes to perform his duty under paragraph 1(1) above, including in 

particular the consultation procedures which he intends to follow. 

(2) Before preparing or modifying a statement under this paragraph, a licence 

holder shall consult the [Countryside Agency], 
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(a) where the activities which he is authorised by his licence to carry on include 

activities in England, [English Nature] and the Historic Buildings and Monuments 

Commission for England; and 

(b) where those activities include activities in Wales, the Countryside Council for 

Wales and] the Historic Buildings Council for Wales. 

(3) As soon as practicable after preparing or modifying a statement under this 

paragraph, the licence holder shall publish the statement as so prepared or so 

modified in such manner as he considers appropriate. 
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Appendix 3  

WPD policy document SD2/5 132kV system design 

A3.1. POL:SD2/5 May 2012 - Company Directive POLICY DOCUMENT: SD2/5 
Relating to 132kV System Design 

Policy Summary 

A3.2. This document describes the standard requirements for the design of the 132kV 
system.  Reference is also made to the Distribution Code, Grid Code, ENA 
Engineering Recommendations P2/6, P28, P29, G5/4, G59/2, G74 and to 
Western Power Distribution Engineering Directives POL:SD1 and POL:TP2 (as 
amended). 

INTRODUCTION 

A3.3. This document describes the standard requirements for the design of the 132kV 
system and details the security, supply quality, safety, asset utilisation and 
capital investment requirements. They shall not be varied without reference to 
the Design & Development Manager. 

A3.4. The practical details of the application of this policy are contained in a range of 
ST documents with a reference beginning ST:SD2. 

POLICY 

A3.5. The design of the 132kV system shall satisfy the requirements of the Distribution 
Code of Licensed of Distribution Network Operators of Great Britain and also the 
relevant requirements of the Grid Code. 

A3.6. System Security 132kV systems will be designed to provide a standard of 
security not less than that set out in National Engineering Recommendation 
P2/6.  Improvements to system reliability will also be considered in accordance 
with ST:AM5C and POL:FI 06/04/01. 

A3.7. Supply Quality 132kV systems will be designed: 

 to have a voltage regulation which will allow normal operating voltages to be 
achieved at a lower voltage side of 132kV/lower voltage transformers after 
Automatic Voltage Control Operation under normal credible outage or fault 
conditions. 

 to have a voltage step change of less than 10% measured at customer’s 
terminals when supplied at 132kV and at the lower voltage busbars of 
132kV/lower voltage substations, after fault clearance, operation of auto 
close schemes within a 5s period, and generator automatic voltage regulator 
(AVR) operation, but before transformer automatic voltage control (AVC) 
operation, for any credible outage or fault condition. This figure may be 
relaxed to 12% for National Grid “Secured Events”, as defined in the GB 



 
 
 
 

Strategic Optioneering Report 

 

 

75 

Security and Quality of Supply Standard, when agreed with the Design and 
Development Manager. 

 to ensure that new connections comply with the voltage unbalance limits 
contained in National Engineering Recommendation. 

 to ensure that new connections comply with the voltage fluctuation 
requirements of National Engineering Recommendation. 

 to ensure that new connections comply with the limits for harmonics in the 
UK contained in National Engineering Recommendation G5/4. 

A3.8. Safety 132kV systems will be designed: 

 to be protected in accordance with POL:TP2. 

 to ensure that generator connections comply with National Engineering 
Recommendation G59/2. 

 to take account of the fault level calculation methodology as detailed in 
National Engineering Recommendation G74. 

 to operate within equipment design ratings including any appropriate cyclic or 
short term rating as defined in the appropriate Engineering Instructions and 
Directives. 

A3.9. Asset Utilisation and Capital Investment 132kV systems will be designed: 

 using equipment approved by the Policy Manager. 

 using equipment of standard capacities. 

 to improve asset utilisation unless the system security, supply quality or 
safety criteria of this policy will be impaired. 

 for the lowest lifetime cost in accordance with POL:AM5 and POL:FI 
06/04/01 

 to ensure correct operation in parallel with the National Grid. 
 

BACKGROUND INFORMATION 

A3.10. The requirements of this policy have evolved over a period of time and represent 
tried and tested principles.  Engineering Directive POL:SD1 contains further 
information on the fundamental aims of system design. 

 

APPENDIX A 

SUPERSEDED DOCUMENTATION 

A3.11. POL:SD2/4 dated October 2010 is superseded and shall be withdrawn on issue 
of this document. 

APPENDIX B 
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ANCILLARY DOCUMENTATION 

 National Engineering Recommendation P2/6 Security of Supply 

 National Engineering Recommendation 

 Planning limits for voltage unbalance in the United Kingdom 

 National Engineering Recommendation 

 Planning limits for voltage fluctuations caused by Industrial, Commercial and 
Domestic equipment in the United Kingdom 

 National Engineering Recommendation G5/4 Planning levels for harmonic 
voltage distortion and the connection of non-linear equipment to transmission 
systems and distribution networks in the United Kingdom 

 National Engineering Recommendation G59/2 Recommendations for the 
connection of private generating plant to the distribution systems of Licensed 
Distribution Network Operators 

 National Engineering Recommendation G74 Procedure to meet the 
requirements of IEC 909 for the calculation of short-circuit currents in three-
phase AC power systems 

 GB Security and Quality of Supply Standard. 

 POL:AM5 Technical Appraisal, Approval and Post Investment Appraisal for 
Network Relating Capital projects 

 ST:AM5C - Technical Appraisal Approval and Post Investment Appraisal for 
Network Related Capital Projects 

 POL:FI 06/04/01 - Capital expenditure and project management - Investment 
appraisal, financial recommendation, and approval of capital sanctions 

APPENDIX C 

POLICY IMPLEMENTATION 

A3.12. This document shall be implemented on issue.  Where any difficulty is 
encountered with the application of this policy, the author should be notified, 
who will consider if a variation to this policy is appropriate.  Managers shall 
ensure that staff involved in the design of the 132kV network, or involved in the 
appraisal / approval of 132kV capital sanctions, are aware of the requirements of 
this document. 

APPENDIX D 

POLICY IMPACT 

A3.13. The following changes have been made to the document: 

 The maximum step change in voltage has been increased from 6% to 10% to 
align with the requirements of the Distribution Code. 

APPENDIX E 
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Appendix 4  

WPD schedule 9 statement 

 

WESTERN POWER DISTRIBUTION SCHEDULE 9 STATEMENT 

A4.1. This statement is provided under Schedule 9 of the Electricity Act 1989 as 
amended by the Utilities Act 2000 South Wales and the South West of England 
is renowned for its countryside, dramatic coastline and rugged terrain. Western 
Power Distribution (WPD) recognises that such an environment needs care and 
consideration and WPD aims to achieve this through its environmental policy. 

A4.2. Duties:- WPD is licenced to distribute electricity through its electricity systems in 
South West England and South Wales where the Company is the Distribution 
Licence holder. It is obliged, under its Licence, to offer least cost, compliant 
connections to persons seeking connections to the Distribution system within the 
Licence areas.  Under Schedule 9 of the Electricity Act, as amended, WPD must 
“have regard to the desirability” of preserving natural beauty and “seek to do 
what it reasonably can to mitigate” the effect of its activities on the countryside, 
geological and physiographical features, flora, fauna, and protect sites, buildings 
or structures or objects of historic or archaeological interest when WPD:- 

 Plans to install electricity lines (overhead and underground) to supply an 
individual or community 

 Carries out other works in connection with the operation and maintenance of 
the distribution system 

WPD aims to: - 

 Minimise the impact of its activities on communities and the historic and 
natural environment 

 Site overhead lines with care and consider both the visual impact and the 
impact on nature conservation as far as possible 

 Continue to work with partners to selectively underground lines in 
appropriate sensitive locations to improve the appearance of countryside, 
towns or villages, whilst taking account of sites of particular archaeological or 
nature conservation interest. 

To do this, WPD : - 

 Only seeks to build lines along new routes, or substations in new locations 
where the existing distribution system infrastructure cannot be economically 
upgraded to meet Distribution security standards, or where we foresee an 
increase in demand for electricity which will not be satisfied by other means, 
or where connections to customers are required. 
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 Will seek to avoid, where reasonably practicable, the installation of new 
infrastructure in areas which are nationally or internationally designated for 
their landscape, wildlife, historic or cultural significance: National Parks; 
Areas of Outstanding Natural Beauty; Sites of Special Scientific, Interest 
including Special Protection; Areas, Special Areas of Conservation and 
Ramsar sites; National Nature Reserves; Heritage Coasts; World Heritage 
Sites; scheduled ancient monuments and designated sites of historic interest 
(“listed sites”).  If installation on such listed sites is necessary, WPD will seek 
to avoid significant impacts on regional and local sites, protected species and 
to biodiversity and geological interests within the wider environment, and 
take measures to safeguard historic sites. Where reasonably practicable, 
opportunities to enhance biodiversity and geological features of such sites 
will be exploited. 

 Will maintain a geographic record of the locations of the above “listed sites” 

 Will seek specialist advice if it is necessary to undertake work on sites of 
archaeological, historical, biodiversity or geological interest, working closely 
with suitably qualified and experienced specialists. 

 Will consult with District Councils for all new overhead lines. Where these 
involve voltages at 33kV and above we will voluntarily consult with Parish 
Councils. For 132kV overhead lines, we will, in addition to consulting with 
Parish Councils consult with County Councils as well. 

 Will consult with Local Authorities on the need to undertake an environmental 
impact assessment when it is proposed to build more than 1km of new 
overhead line of 33kV and above 

 Will review and offer comment on Local Authority long term plans to draw 
early attention to the needs for plans to consider strategic WPD infrastructure 

 Will consult with statutory bodies, local authorities and relevant landowners 
where planned new construction would have a high amenity impact, to help 
us identify, assess and carry out measures to mitigate the impact so far as is 
reasonably practicable. This may include the provision of resources to 
screen and landscape selected substations and other locations as needs 
change. 

 Will, on completion of any work ensure the site is reinstated, as far as 
possible, to its original state 

 Will promote environmental awareness and requirement to comply with WPD 
policies to its staff and contractors. Where WPD staff are undertaking noise 
testing, we will ensure those staff are trained by recognised external bodies. 
We will voluntarily liaise with Local Authority Environmental Health Officers to 
discuss noise complaints and share test results with them. 

 Will expect similar environmental standards from our suppliers and 
contractors. Where works are being undertaken by third parties for later 
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adoption by WPD under the Ofgem Competition in Connections regime, we 
have sought through Ofgem that appropriate requirements are in place. 

 Pursues waste minimisation, and recycling. WPD recycle office materials like 
glass, paper, card and toners, as well as metal materials, oils, wood and 
electrical equipment. Where possible we donate computers, office furniture 
and telephones that are no longer required by WPD to charitable 
organisations. 

 Undertakes research, invests in and reviews new technology relevant to the 
business and takes into consideration its impact on the environment. Seeks 
to use technology to reduce the amount and size of equipment needed on 
site 

 Take special care and appropriate safety measures in the handling and 
disposal of potentially hazardous materials 

 Use external consultants where “in-house” expertise is not available 
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Appendix 5 

Overview of technology options 

 

A5.1. Distribution networks operate at voltages of 132kV, 66kV, 33kV, 11 kV and 

down to single phase 230v. 

A5.2. There exists in effect, voltage tiers, where each voltage serves a specific 

purpose. Transmission voltages deliver power to supply points, where it is 

distributed through the lower voltage networks to consumers. 

A5.3. There are two different technologies that can be used to provide distribution 

connections at 132kV.  These technology options are: 

 Overhead lines 

 Underground cable 

A5.4. These technologies have different features which affect how, when and where 

they can be used. 

A5.5. In this appendix each of these technologies is given an overview. 

Alternating Current (AC) Overhead line solutions  

Construction Overview 

A5.6. Overhead lines form the majority of the existing distribution systems in Great 

Britain (GB) and there is established understanding of their construction and 

use.  

A5.7. The three proposed wind farms have opted for a single circuit connection. 

Hence overhead extensions to the 132kV circuits to accommodate the 

connections would be constructed using wood poles. 
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A5.8. Wood pole lines are constructed to Electricity Network Association Technical 

Specification (ENATS) 43-50 issue 2 1 . This construction type is nominally 

known as a “Trident” line due to the appearance of the poles once constructed. 

A5.9. These lines are single circuit and the standard conductor type is 200sqmm 

“Poplar” AAAC3, which would provide a rating between 123MVA and 142MVA 

depending on design temperature. 

A5.10. To achieve the rating for the total output of the three Brechfa proposed wind 

farms, a non-standard heavier construction utilising Sycamore" 250sqmm AAAC 

and ‘H’ pole construction would be utilised, providing a rating of 186MVA. 

 

Technical Overview of Overhead Lines 

A5.11. In common with other electricity utility companies, overhead lines are the most 

common technology used by WPD, and there is vast operational experience of 

their use. WPD has established operational processes and requirements for 

overhead lines forming part of its distribution system. 

A5.12. At times, circuits must be taken out of service for repair and maintenance.  

However, rapid restoration times are achievable on overhead line circuits where 

they are needed to maintain a secure supply of electricity.  

                                                            
1 WPD Standard Technique ST 0H4B: Relating to 66kV and 132kV Wood Pole Line Design 
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A5.13. In addition, emergency structures can be erected in relatively short timescales to 

bypass damage and restore supplies. Overhead line maintenance and repair 

therefore provides a good degree of operational flexibility which helps reduce 

security of supply risks to end consumers. 

A5.14. Overhead lines have a design life of 40 years but can last longer. Components 

such as the insulators are normally replaced after 20-40 years, (depending upon 

their condition) and conductors are normally replaced after 40-50 years.  

 

Alternating Current (AC) Underground Cable solutions  

Construction Overview 

A5.15. Underground cables at 132kV make up approximately 10% of the transmission 

system in England and Wales which is typical of the proportion of underground 

to overhead equipment in distribution systems.  Most of the underground 132kV 

cable installed in the distribution system is in urban built-up areas where 

achieving an overhead route is not feasible. Examples of other situations where 

underground cables have been used in the past, in preference to overhead 

lines, include crossing rivers, passing close to or through parts of nationally 

designated landscape areas and protecting important views. 

A5.16. Cables consist of the electrical conductor in the middle, which is usually copper 

or aluminium, surrounded by insulating material and sheaths of protecting metal 

and plastic.  The insulating material acts to prevent flashover, in this case 

electricity arcing to the ground in which the cable is buried.  The properties of 

the insulating material ensure that although the conductor is operating at 132kV, 

the outside of the cable is at zero volts and therefore safe.  

A5.17. In order to connect underground cables to above ground equipment such as 

substations or overhead lines, cables require a termination compound or ‘cable 

sealing end’, where the cable emerges from the ground and is connected to the 

substation or line. 
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Technical Overview of Underground Cables 

A5.18. Due to the nature of the insulating material, cables introduce a significant 

capacitive effect (causing an increase in voltage) to the operation of the 

distribution system.  This capacitive effect increases as the operating voltage 

increases and as the length of cable increases As a result, the effects seen on 

the transmission system include: 

 High charging currents 

 Resonance within cable circuits 

 High voltages (over-voltages) 

A5.19. These issues can be managed, but often require additional equipment and 

specific operational arrangements to do so. Additional equipment requirements 

include the installation of shunt reactors to counteract the capacitive effect of the 

cable on voltage.  

A5.20. Identifying faults in underground cable circuits will often require multiple 

excavations to locate the fault and some repairs will require extraction and 

installation of new cables which can take a number of weeks to complete. 

A5.21. Underground cable circuits require significant civil works associated with 

installation. These make the construction times for cable circuits longer than for 

overhead lines.  The construction swathe required for a single AC circuit 

comprised of 1 cable per phase would be approximately 10m wide. 

A5.22. The costs of underground cables are dependent on the voltage and rating of 

cables (i.e. how much power they are required to carry). The cost of installation 

also depends upon the topography of the land and specifically whether the 

cables are to be directly buried or placed in a tunnel.  In general, cable 

installation is more difficult and therefore more expensive in steep and varied 

terrain than along level areas of easily worked land. 
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A5.23. The costs of underground cables vary significantly depending on the specific 

capacity required. For the purposes of this report, cost estimates are based on 

the specified rating required for this distribution circuit and assumed topography. 

A5.24. Underground cables have a design life of up to 40 years but can last longer. 

Components such as the joints and cable sealing ends are also normally 

replaced after 40 years. 

A5.25. It should be noted that at the end of their initial 40 year life, replacement costs 

for underground cables are estimated to be equal or potentially slightly greater 

than the initial capital cost.  This is because of potential work required to 

excavate and remove old cables prior to installing new cables in their place. 

A5.26. The relative cost of installing cable against overhead line at 33kV and higher 

voltages is usually several times greater, and therefore overhead line is normally 

preferred.  

A5.27. 132kV cables can be laid in either a trefoil or flat formation. The dimensions of a 

typical trench for 132kV cable in trefoil formation are illustrated below. 

  

 

 

A5.28. The depth of lay and relative spacing between cables have a significant impact 

on the ability of the cable to transfer power.  It is normal to lay cable at a depth 
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of 1m, and cables are laid as far apart as possible to minimise mutual heating 

effects. 
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Appendix 6  

Connection option diagrams 
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