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National Policy Statement for Electricity Networks Infrastructure (EN-5)

Part1 Introduction

1.1 Background

111 The new electricity generating infrastructure that the UK needs to move to
a low carbon economy while maintaining security of supply will be heavily
dependent on the availability of a fit for purpose and robust electricity
network. That network will need to be able to support a more complex
system of supply and demand than currently and cope with generation
occurring in more diverse locations.

1.2 Role of this NPS in the planning system

1.21 This National Policy Statement (NPS), taken together with t
National Policy Statement for Energy (EN-1), provide i
for decisions taken by the Infrastructure Planning Com
applications it receives for electricity networks in
1.8 of this NPS). The way in which NPSs gui
the matters which the IPC is required by t
account in considering applications, are s ions 1.1 and 4.1 of
EN-1.

1.2.2 Applicants should ensure tha
supporting documents and i
and guidance given to appli
are relevant to the applicat

d any accompanying
consistent with the instructions
, EN-1 and any other NPSs that

1.2.3 This NPS m g ing authorltles (LPAs) |n preparing

1.2. i ion on the relationship between NPSs and the town and

raphs 13-19 of Annex A to the letter to Chief Planning Officers
e Department for Communities and Local Government (CLG) on
ovember 2009".

1.25 agraphs 1.2.2 and 4.1.6 of EN-1 provide details of how this NPS may be
relevant to the decisions of the Marine Management Organisation (MMO)
and how the Marine Policy Statement (MPS) and any applicable Marine Plan

may be relevant to the IPC in its decision making.

1.3 Relationship with EN-1

1.3.1 This NPS is part of a suite of energy NPSs. It should be read in conjunction
with EN-1 which covers:

1 http://www.communities.gov.uk/publications/planningandbuilding/letternpsconsultation

1



National Policy Statement for Electricity Networks Infrastructure (EN-5)

1.3.2

1.4
1.4.1

1.4.2

» the high level objectives, policy and regulatory framework for new nationally
significant infrastructure projects that are covered by the suite of energy
NPSs (referred to as energy NSIPs) and any associated development;

¢ the need and urgency for new energy infrastructure to be consented and
built with the objective of contributing to a secure, diverse and affordable
energy supply and supporting the Government’s policies on sustainable
development in particular by mitigating and adapting to climate change;

¢ the need for specific technologies, including the types of infrastructure
covered by this NPS;

e key principles to be followed in the examination and determin
applications;

¢ the role of the Appraisals of Sustainability (AoS) (see Se
in relation to the suite of energy NPSs;

e the assessment and handling of generi
particular technologies.

ct would abolish the IPC. The function of examining applications
ken on by a new Major Infrastructure Planning Unit (“MIPU”)

ithin the Planning Inspectorate, and the function of determining applications
infrastructure projects by the Secretary of State (who would receive a

rt and recommendation on each such application from MIPU). In the
case of energy projects, this function would be carried out by the Secretary
of State for Energy and Climate Change.

If the Localism Bill is enacted and these changes take effect, references

in this NPS to the IPC should be read as follows from the date when the
changes take effect. Any statement about the IPC in its capacity as an
examining body should be taken to refer to MIPU. Any statement about the
IPC in its capacity as a decision-maker determining applications should be
taken to refer to the Secretary of State for Energy and Climate Change in his
capacity as decision-maker; MIPU would have regard to such statements in
framing its reports and recommendations to the Secretary of State.

2



National Policy Statement for Electricity Networks Infrastructure (EN-5)

1.5 Geographical coverage

1.51 This NPS, together with EN-1, is the primary decision-making guidance
document for the IPC when considering development consent applications
for NSIPs for electricity networks infrastructure in England and Wales as
described in paragraph 1.8.1.

1.5.2 In Scotland, the IPC will not examine applications for electricity network
NSIPs. However, energy policy is generally a matter reserved to UK
Ministers and this NPS may therefore be a relevant consideration in planning
decisions in Scotland.

1.5.3 In Northern Ireland, planning consents for energy infrastructure
are devolved to the Northern Ireland Executive, so the IPC wil exa
applications for energy infrastructure in Northern Ireland.

1.6 Period of validity and review

1.6.1 This NPS will remain in force in its entirety unles
whole or in part by the Secretary of State. It wi
Secretary of State in order to ensure that i
on the review process is set out in paragr
letter of 9 November 2009 (see para

review by the
te. Information

1.7 Appraisal of SustainalSg Habitats Regulations

Assessment?
1.7.1 All of the energy NPSs ha t to an Appraisal of Sustainability
(AoS)?i i of the regulations that implement the

Strategic En (SEA) Directive*. General information
ragraph 1.7.1 of EN-1. Habitats Regulations

1.7.2 for EN-5 are that:

h su ing the transition to a low carbon economy, EN-5 is
red to have significant positive effects on the economy and skills
ctive in the short term;

effects on ecology are uncertain at this level of appraisal, as they depend
n the sensitivity of the environment and the location and design of
pecific infrastructure;

2 Appraisal of Sustainability for the Revised Draft Electricity Networks available at:
http://webarchive.nationalarchives.gov.uk/20110302182042/
https://www.energynpsconsultation.decc.gov.uk/home

3 As required by Section 5(3) of the Planning Act 2008

4 Directive 2001/42/EC of 27 June 2001 on the assessment of the effects of certain plans
and programmes on the environment.
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1.7.3

1.7.4

1.7.5

1.8
1.8.1

¢ significant negative effects were identified for the landscape, townscape
and visual AoS objective because of the prominent visual nature of
electricity networks infrastructure covered in EN-5; and

¢ electricity networks infrastructure development has similar effects to other
types of energy infrastructure, although because of the linear nature of
electricity lines, effects are spread across a wider area; for the majority
of the AoS objectives (excluding visual), the strategic effects of EN-5 are
considered to be neutral.

As required by the SEA Directive, Part 2 of AoS-5 also includes an
assessment of reasonable alternatives to the policies set out in E
strategic level. The two alternatives assessed were:

(a) the Government would take a strategic view on locatio
to develop electricity network infrastructure and limit co
areas; and

ate change, but that it was likely to have negative
upply and economic objectives. Effects on soil,

gnificant mitigation, but there is uncertainty around
depending on the specific location and the sensitivity

| negative effects of alternative (b) by applying the presumption
undergrounding to particular types of designated landscape, but this

Id also reduce the perceived positive effect for those outside such
areas. Because of the negative effects on security of supply and economic
objectives, as well as the other negative effects listed above, it is considered
preferable to adopt the policies in EN-5 because the range of factors to be
taken into account means that decisions on undergrounding are best taken
within a more flexible policy framework using case by case evaluation.

Infrastructure covered by this NPS

Infrastructure for electricity networks generally can be divided into two main
elements:
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1.8.2

¢ transmission systems (the long distance transfer of electricity through
400kV and 275KV lines), and distribution systems (lower voltage lines
from 132kV to 230V from transmission substations to the end-user) which
can either be carried on towers/poles or undergrounded; and

e associated infrastructure, e.g. substations (the essential link between
generation, transmission, and the distribution systems that also allows
circuits to be switched or voltage transformed to a useable level for the
consumer) and converter stations to convert DC power to AC power and
vice versa.

This NPS covers above ground electricity lines whose nominal volt

voltage, and associated infrastructure as referred to above)
to the Planning Act 2008 — and so be covered by this NPS — i
and it constitutes associated development for which co i
with an NSIP such as a generating station or relev
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Part2 Assessment and
Technology-Specific
Information

2.1
2.1.1

212

2.2
2.21

Introduction

Part 4 of EN-1 sets out the general principles that should be appli
assessment of development consent applications across the ran
technologies. Part 5 of EN-1 sets out policy on the assessmen
which are common across a range of these technologies (
This NPS is concerned with impacts and other matters whic
electricity networks infrastructure or where, although t
generic and covered in EN-1, there are further specific jons arising
from this technology.

The policies set out in this NPS are additiog eric impacts

NPS and EN-1 together when consid
networks infrastructure. In pasticul
conclusion that there is a sig
generally (see Part 3 of EN-
specific need for new majofe ks infrastructure in Section
3.7. In the light of this, the on the basis that the need for the
infrastructure coveregdgimthi as'been demonstrated.

elating to electricity
e Government’s

ajor energy infrastructure
s information regarding the

electricity networks NSIPs. These are not

ent policy, but are included to provide the IPC
ackground information on the criteria that applicants
oosing a site or route. The specific criteria considered

ts, and the weight they give to them, will vary from project to
choices which energy companies make in selecting sites reflect
ir assessment of the risk that the IPC, following the principles set out in
graph 4.1.1 of EN-1, will not grant consent in any given case. In the
ket-based GB system, electricity network companies are regulated
monopolies which must respond to demand from generators and consumers
of electricity by developing and maintaining economical and efficient
networks whilst having regard to various non-financial considerations®.

It is for electricity network companies, responding to actual and anticipated
changes in the patterns of supply and demand within the framework of

5 On the market-based system in general and the regulatory position of the transmission and
distribution monopolies, see Chapter 2 of Electricity Market reform: Consultation Document
at http://www.decc.gov.uk/assets/decc/Consultations/emr/1041-electricity-market-reform-

condoc.pdf.
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222

223

224

2.2.6

regulation of new investment administered by Ofgem, to decide what
applications for new electricity networks infrastructure to bring forward and
the Government does not seek to direct applicants to particular sites or
routes for electricity networks infrastructure®.

The general location of electricity network projects is often determined by
the location, or anticipated location, of a particular generating station and
the existing network infrastructure taking electricity to centres of energy
use. This gives a locationally specific beginning and end to a line. On other
occasions the requirement for a line may not be directly associated with a
specific power station but rather the result of the need for more strategic
reinforcement of the network. In neither circumstance is it neces
case that the connection between the beginning and end point

applicant will need to take a number of factors, including en
environmental aspects, into account.

In order to be able lawfully to install, inspect, mai
replace or remove an electric line (above or belo

which construction is to take place or

in that land (typically in the form of o have permission from
the current owner or occupié i ir ele ines and associated
equipment and carry out relate ually referred to as a “wayleave”).
Where the network compar own¥(or wish to own) the relevant land
itself, it may reach a volunte ent that gives it either an easement

over the land or at | 2 2rmission to use it during the tenure

ot normally sought where lines and cables are
r where other electricity network infrastructure,
bstation, is required. The above issues may be relevant

ere will usually be some flexibility around the location of the associated
stations and applicants will give consideration to how they are placed in
ocal landscape taking account of such things as local topography and
the possibility of screening. See Section 2.8 below and Section 5.9 in EN-1.

As well as having duties under section 9 of the Electricity Act 1989, (in
relation to developing and maintaining an economical and efficient network),
developers will be influenced by Schedule 9 to the Electricity Act 19897,
which places a duty on all transmission and distribution licence holders,

in formulating proposals for new electricity networks infrastructure, to

6 See paragraph 3.3.24 of EN-1
7 http://www.legislation.gov.uk/ukpga/1989/29/schedule/9

7
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“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 ... do what [they] 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.” Depending
on the location of the proposed development, statutory duties under section 85
of the Countryside and Rights of Way Act 2000 and section 11A of the National
Parks and Access to the Countryside Act 1949 may be relevant.

227 Transmission and distribution licence holders are also required under
Schedule 9 of the Act to produce and publish a statement setting
they propose to perform this duty generally.

2.3 General assessment principles for electricit

2.3.1 EN-1 explains in Section 4.9 that the Planning Act aim
planning regime so that the cumulative effects of gdi

generating stations and related infrastruc
application to the IPC.

232 However, particularly for ge i i related electricity
networks, this may not always or represent the most efficient
approach to the delivery of péw * . This could be, for example,

eeded to prepare the applications

etwork application relates to

frameworks. Case studies illustrating the different
can be found in a report prepared by the Electricity

oup Planning Working Group®. Early engagement with

ged in such circumstances.

lectricity networks infrastructure project is submitted to the

an accompanying application for a generating station, the IPC
ould have regard to the matters specified in paragraph 4.9.3 of EN-1, as
as the need for the proposed infrastructure (as set out in Part 3 of

-1). Circumstances in which the IPC considers it appropriate to consider
a networks application separately from related proposals may include where,
although the proposed generating station has yet to be consented, there is
clear evidence of demand in that:

o the project is wholly or substantially supported by connection agreements
or contractual arrangements to provide connection; or

¢ the project is based on reasonably anticipated future requirements.

8 http://www.ensg.gov.uk/assets/demonstrating the need for electricity infrastructure -
june 2009.pdf
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234

235

2.3.6

24
2.4.1

This might be because it is located in an area where there is likely to be
either significant increased generation or a significant increase in load on
the existing network. An example of how this could be demonstrated is
Round 3° for offshore windfarms where site licensing arrangements will
give a clear indication of the areas within which future applications for
consent will be received.

If the IPC believes it needs to probe further then factors it may wish to
consider include whether the project would make a significant contribution
to the promotion of renewable energy, the achievement of climate change
objectives, the maintenance of an appropriate level of security of electricity
supply or whether it helps achieve other energy policy objectives

electricity transmission system in England and Wales, as w
Network Operators (DNOs), are required under section 9 of
Act 1989 to bring forward efficient and economical p
of network design, taking into account current an

geographical locations. Where
will reinforce the network as z
IPC should be willing to accep ication that seeks development consent
Id discuss potential applications of

ncluding policies for mitigating climate change.
s out the generic considerations that applicants and
ke into account to help ensure that electricity networks

ks to the resilience of some of this infrastructure, from flooding

, or in situations where it is located near the coast or an estuary
is underground, applicants should in particular set out to what extent the
osed development is expected to be vulnerable, and, as appropriate,

it would be resilient to:

o flooding, particularly for substations that are vital for the electricity
transmission and distribution network;

o effects of wind and storms on overhead lines;

e higher average temperatures leading to increased transmission losses; and

9 The Crown Estate’s third round of offshore wind farm leasing
10 http://www.leqislation.gov.uk/ukpga/1989/29/section/9

9
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¢ earth movement or subsidence caused by flooding or drought (for
underground cables).

242 Section 4.8 of EN-1 advises that the resilience of the project to climate
change should be assessed in the Environmental Statement (ES)
accompanying an application. For example, future increased risk of flooding
would be covered in any flood risk assessment (see Section 5.7 in EN-1).

2.5 Consideration of good design

2.5.1 Section 4.5 of EN-1 sets out the principles for good design that should be
applied to all energy infrastructure.

252 Proposals for electricity networks infrastructure should demon

2.7 to 2.10 below.

2.6 Impacts of electricity networks

2.6.1 Part 5 of EN-1 contains policy for the IPC
impacts of energy infrastructure projects (ge

all of the generic impacts cove i are likely to be relevant, even if
elopment (such as construction)

PS also sets out technology-specific considerations for the
hich is not an impact considered in EN-1.

identified in Part 5 of EN-1 and Part 2 of this NPS are not
tended 1o be exhaustive. Applicants are required to assess all likely

ificant effects of their proposals (see Section 4.2 of EN-1) and the IPC
Id consider any impacts which it determines are relevant and important
to its decision.

10
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2.7 Biodiversity and Geological Conservation

Introduction

2.7.1 Generic biodiversity effects are covered in Section 5.3 of EN-1. However,
large birds such as swans and geese may collide with overhead lines
associated with power infrastructure, particularly in poor visibility. Large
birds in particular may also be electrocuted when landing or taking off by
completing an electric circuit between live and ground wires. Even perching
birds can be killed as soon as their wings touch energised parts.

Applicant’s Assessment

2.7.2 The applicant will need to consider whether the proposed line
such problems at any point along its length and take this in
in the preparation of the Environmental Impact Assessment
ES (see Section 4.2 of EN-1). Particular consideration
feeding and hunting grounds, migration corridors

IPC Decision Making

2.7.3 The IPC should ensure that this issue ha
that appropriate mitigation measures

red in the ES and
€ necessary.

Mitigation
274 Careful siting of a line away,

flight paths can reduce the
considerably.

275 Making lines ethods such as the fitting of bird flappers and
diverters [ ich swivel in the wind, glow in the dark and use
fluoresce [ ecifically for bird vision can also reduce the

2.7. can be reduced through the design of crossarms,
and the construction of other parts of high voltage power lines so
d no opportunity to perch near energised power lines on which

ey might electrocute themselves.

11
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2.8

2.8.1

2.8.2

2.8.3

2.84

Landscape and Visual

Generic landscape and visual effects are covered in Section 5.9 of EN-1. In
addition there are specific considerations which apply to electricity networks
infrastructure as set out below.

Government does not believe that development of overhead lines is

generally incompatible in principle with developers’ statutory duty under
section 9 of the Electricity Act to have regard to amenity and to mitigate
impacts (see paragraph 2.2.6 above). In practice new above grou

upon their scale, siting, degree of screening and the nature
and local environment through which they are routed. For th

the specific local environment and context.
compounds and other above ground insta
switching and voltage transformation pQi icity networks can
also give rise to landscape and visu : ative landscape and

Sometimes positive landscé | benefits can arise through the
reconfiguration or rati isation, of existing electricity network infrastructure.

nderground lines do not require development
Planning Act 2008, wherever the nature or proposed
overhead line proposal makes it likely that its visual impact
icularly significant, the applicant should have given appropriate
on to the potential costs and benefits of other feasible means
onnection or reinforcement, including underground and sub-sea cables
re appropriate. The ES should set out details of how consideration has
been given to undergrounding or sub-sea cables as a way of mitigating
such impacts, including, where these have not been adopted on grounds of
additional cost, how the costs of mitigation have been calculated.

12
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2.8.5 Guidelines for the routeing of new overhead lines, the Holford Rules™, were
originally set out in 1959 by Lord Holford, and are intended as a common
sense approach to the routeing of new overhead lines. These guidelines
were reviewed and updated by the industry in the 1990s and should be
followed by developers when designing their proposals.

2.8.6 In overview, the Holford Rules state'? that developers should:

e avoid altogether, if possible, the major areas of highest amenity value,
by so planning the general route of the line in the first place, even if total
mileage is somewhat increased in consequence;

e avoid smaller areas of high amenity value or scientific interes
deviation, provided this can be done without using too man

background as long as possible, cross
provides an opportunity. Where it dogs tly, preferably
between belts of trees;

o prefer moderately open va
towers will be reduced, ang

re the apparent height of
line will be broken by trees;

e where country is flat anc anted, keep the high voltage lines
as far as possible i aller lines, converging routes,

11 The “Holford Rules” are a series of planning guidelines first developed in 1959 by Lord
Holford, adviser to the then Central Electricity Generating Board on amenity issues. They
were reviewed in the 1990s by National Grid . The rules are not published as a single work
but they are referred to in a number of planning publications including Visual Amenity
Aspects of High Voltage Transmission by George A. Goulty (1989) and Planning Overhead
Power Line Routes by RJB Carruthers (1987) Research Studies Press Ltd, Letchworth.

12 Notes and explanations of the Holford Rules are available on the National Grid website
http://www.nationalgrid.com/NR/rdonlyres/E9E1520A-EB09-4AD7-840B-
A114A84677E7/41421/HolfordRules1.pdf

13
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2.8.7

2.8.8

2.8.9

The IPC should recognise that the Holford Rules, and any updates, form the
basis for the approach to routeing new overhead lines and take them into
account in any consideration of alternatives and in considering the need for
any additional mitigation measures.

Paragraph 3.7.10 of EN-1 sets out the need for new electricity lines of

132kV and above, including overhead lines. Although Government expects
that fulfilling this need through the development of overhead lines withoften
be appropriate, it recognises that there will be cases where this i

and visual effects of a proposed overhead line, the IPC will
these against other relevant factors, including the need for t

of its specific circumstances and taki -
has not laid down any gene verhead line should be
considered unacceptable. The er only refuse consent for
overhead line proposals in fa erground or sub-sea line if it is
ead line alternative will clearly
outweigh any extra econo environmental impacts and the

technical difficulties

roposed line will be set, (in particular, the
nd those of natural beauty or historic
ational Parks, AONBs and the Broads)';

s generally significantly more expensive than

, but varies considerably from project to project depending
nge of factors, including whether the line is buried directly in open
ral land or whether more complex tunnelling and civil engineering
through conurbations and major cities is required'®. Repair impacts

are also significantly higher than for overhead lines as are the costs
ssociated with any later uprating.); and

13 Proposed underground cables do not require development consent under the Planning
Act, but they may form part of a scheme of new infrastructure which is the subject of an
application under the Act, and requirements or obligations regarding undergrounding may
feature as a means of mitigating some of the adverse impacts of a proposal which does
require and is granted development consent.

14 See Section 5.9 of EN-1
15 See Section 5.9 of EN-1

14
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¢ the environmental and archaeological consequences (undergrounding
a 400kV line may mean disturbing a swathe of ground up to 40 metres
across'®, which can disturb sensitive habitats, have an impact on soils
and geology, and damage heritage assets, in many cases more than an
overhead line would).

Mitigation

2.8.10 In addition to following the principles set out in the Holford Rules and
considering undergrounding, the main opportunities for mitigating potential
adverse landscape and visual impacts of electricity networks infrastructure
are:

e consideration of network reinforcement options (where al tives
exist) which may allow improvements to an existing line
building of an entirely new line; and

(i.e. different lattice tower types, use of wood
minimise the overall visual impact on the lane

2.8.11 There are some more specific measures that mi e taken, and which the
IPC could require through requiremenisii follows:
e Landscape schemes, c6 d hedgerow planting are
sometimes used for larger d line projects to mitigate potential

landscape and visual imp e effect of a new above ground
line whilst providing so important visual receptors.
he agreement of the relevant

16 The width of disturbed ground needed to match the performance of a proposed overhead
line will depend on the desired transmission capacity and the types of suitable cable
available.

15
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2.9 Noise and Vibration

2.9.1 Generic noise effects are covered in Section 5.11 of EN-1. In addition there
are specific considerations which apply to electricity networks infrastructure
as set out below.

29.2 All high voltage transmission lines have the potential to generate noise under
certain conditions.

293 Line noise is generated when the conductor surface electric stress
the inception level for corona discharge'” activity which is releas
acoustic energy and radiates into the air as sound. Transmissi
conductors are designed to operate below this threshold. H
contamination on a conductor or accidental damage during
installation can cause local enhancement of electric s
discharge activity leading to the generation of noise.

294 The highest noise levels generated by a line gener during rain.

' ¢ d initiate
corona discharges with noise levels being on the level of rainfall.
Fog may also give rise to increased ngi dUgh these levels are

295 After a prolonged spell of dry wee out rain to wash the conductors,
contamination may accumu [ evels to result in increased
noise. After heavy rain, thege di e sources are washed away and the
line will be quiet again. Su conductors can also give rise to

2 to move slowly under the influence of

rding to its tonal content. Crackle may occur alone, but hum

ill usually occur only in conjunction with crackle. Hum is only likely to

r during rain when rates of rainfall exceed 1mm/hr. Crackle is a sound
taining a random mixture of frequencies over a wide range, typically
1kHz to 10kHz. No individual pure tone can be identified for any significant
duration. Crackle has a generally similar spectral content to the sound of
rainfall. Hum is a sound consisting of a single pure tone or tones.

17 Corona discharge is an electrical discharge brought on by the ionization of a fluid
surrounding a conductor, which occurs when the strength of the electric field exceeds a
certain value, but conditions are insufficient to cause complete electrical breakdown or
arcing.

16



National Policy Statement for Electricity Networks Infrastructure (EN-5)

2.9.7 Audible noise effects can also arise from substation equipment such as
transformers, quadrature boosters and mechanically switched capacitors.
Transformers are installed at many substations, and generate low frequency
hum. Whether the noise can be heard outside a substation depends on
a number of factors, including transformer type and the level of noise
attenuation present (either engineered intentionally or provided by other
structures). Noise may also arise from discharges on overhead line fittings
such as spacers, insulators and clamps.

Applicant’s Assessment

2.9.8 While standard methods of assessment and interpretation using
principles of the relevant British Standards'® are satisfactory fo

is when overhead line noise mostly occurs, and when the b
itself will vary according to the intensity of the rain.

299 Therefore an alternative noise assessment method to d

in ISO 1996 (BS 7445:1991)% and in that
BS 4142:1997. The IPC is likely to be able
applicant to use this or another met
these particular issues.

IPC Decision Making

2.9.10 The IPC should ensure tha
used in the evidenc

ssessment methodologies have been
, and that the appropriate mitigation

plicants should have considered the following measures:

e positioning of lines (see Section 2.8 (landscape/visual impact)) to help
mitigate noise;

e ensuring that the appropriately sized conductor arrangement is used to
minimise potential noise;

18 For example BS4142.

19 Technical Report No. TR(T)94, 1993. A Method for Assessing the Community Response to
Overhead Line Noise, National Grid Technology & Science Laboratories.

20 1SO 1996: 1982 (BS7445:1991) Description and Measurement of Environmental Noise,
International Standards Organisation (British Standards Institution).

17
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2.9.13

e quality assurance through manufacturing and transportation to avoid
damage to overhead line conductors which can increase potential noise
effects; and

e ensuring that conductors are kept clean and free of surface contaminants
during stringing/installation.

The ES should include information on planned maintenance arrangements.
Where this is not the case, the IPC should consider including these by way
of requirements attached to any grant of development consent.

&‘b
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210

2.10.1

2.10.2

2.10.3

Electric and Magnetic Fields (EMFs)

Power frequency Electric and Magnetic Fields (EMFs) arise from generation,
transmission, distribution and use of electricity and will occur around

power lines and electric cables and around domestic, office or industrial
equipment that uses electricity. EMFs comprise electric and magnetic

fields. Electric fields are the result of voltages applied to electrical conductors
and equipment. Fences, shrubs and buildings easily block electric

fields. Magnetic fields are produced by the flow of electric current; however
unlike electric fields, most materials do not readily block magneti
intensity of both electric fields and magnetic fields diminishes wi
distance from the source.

health. The direct effects occur in terms o
system resulting in its normal functioni

producing a microshock on € o
which, depending on the field S other exposure factors, can range

e or even painful.

guidelines in and occupational exposure. These are
ed current density in affected tissues of the

ux density and induced current density in body tissues
dosimetric modelling. The reference levels are such that

e with"them will ensure that the basic restrictions are not reached
d. However, exceeding the reference levels does not necessarily
e basic restrictions will not be met; this would be a trigger for
her investigation into the specific circumstances. For protecting against
ect effects, the ICNIRP 1998 guidelines give an electric field reference

of 5kV m'for the general public, and keeping electric fields below this level
would reduce the occurrence of adverse indirect effects for most individuals
to acceptable levels. When this level is exceeded, there is a suite of
measures that may be called upon in particular situations, including provision
of information, earthing and screening, alongside limiting the field. In some
situations there may be no reasonable way of eliminating indirect effects.

21 http://www.icnirp.de/
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2.104

2.10.5

2.10.6

2.10.7

2.10.9

The levels of EMFs produced by power lines in normal operation are usually
considerably lower than the ICNIRP 1998 reference levels. For electricity
substations, the EMFs close to the sites tend to be dictated by the overhead
lines and cables entering the installation, not the equipment within the

site. The Stakeholder Advisory Group on extremely low frequency electric
and magnetic fields (ELF EMFs) (SAGE) was set up to provide advice to
Government on possible precautionary measures that might be needed

to limit public exposure to electric and magnetic fields associated with
electricity supply. The Government response to recommendations made in
SAGE'’s first interim assessment sets out those measures that will be taken
as a result of the recommendations?.

for exposure to non-ionizing radiation, including the ELF E
from the transmission and use of electricity. In March
Radiological Protection Board (NRPB) (now part of H

advice on limiting public exposure to electromagnétic fi
recommended the adoption in the UK of the EM

EU Recommendation on public exposure
exposure. Resulting from these reco
that exposure of the public
in terms of the EU Recomme
follow this policy. Application
specified in 2.10.9 below.

ernment policy is
IRP (1998) guidelines
industry has agreed to
evidence of this compliance as

The balance of scientific e r'Several decades of research has not
proven a ca i ; and cancer or any other disease. The
HPA CRCE ke w emerging scientific research and/or studies
that may
advi‘to t t of Health on the possible need for introducing

to alth’s Medicines and Healthcare Products Regulatory

oes not consider that transmission line EMFs constitute a

This NPS does not repeat the detail of the ICNIRP 1998 guidelines

on restrictions or reference levels nor the 1999 EU Recommendation.
Government has developed with the electricity industry a Code of Practice,
“Power Lines: Demonstrating compliance with EMF public exposure

22 http://www.dh.gov.uk/prod consum dh/groups/dh digitalassets/documents/digitalasset/

dh 107123.pdf
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guidelines — a voluntary Code of Practice”?, published in February 2011
that specifies the evidence acceptable to show compliance with ICNIRP
(1998) in terms of the EU Recommendation. Before granting consent to an
overhead line application, the IPC should satisfy itself that the proposal is in
accordance with the guidelines, considering the evidence provided by the
applicant and any other relevant evidence. It may also need to take expert
advice from the Department of Health.

2.10.10 There is no direct statutory provision in the planning system relating to
protection from EMFs and the construction of new overhead power lines
near residential or other occupied buildings. However, the Electricity Safety,
Quality and Continuity Regulations 2002?* set out the minimum h

be strung between towers to ensure safe clearance of obje
these requirements should be that power lines at or below
with the ICNIRP 1998 basic restrictions, although the |
that this is the case on the basis of the evidence produ
Code of Practice.

2.10.11  Industry currently applies optimal phasing?®

Continuity Regulations 2002
Code of Pra o] i

eXposure guidelines as specified in the
ith the policy on phasing as specified

consent.

2.10.12 ould reduce the level of EMFs experienced, but

may still occur immediately above the cable. It
s policy that power lines should be undergrounded
ose of reducing exposure to EMFs. Although there

23 http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/
development%20consents%20and%20planning%20reform/1256-code-practice-emf-public-
exp-quidelines.pdf

24 http://www.leqgislation.gov.uk/uksi/2002/2665/contents/made

25 Many overhead power lines have two circuits, each consisting of three conductor bundles
or “phases” carried on the same pylons. Each circuit produces an electro-magnetic field,
and the cumulative field depends on the relative order of the three phases of each circuit.
This is referred to as “phasing” and the lowest magnetic fields to the sides of the line are
produced by an arrangement called “transposed phasing”.

26 http://www.decc.gov.uk/assets/decc/what%20we%20do/uk%20energy%20supply/
development%20consents%20and%20planning%20reform/1255-code-practice-optimum-
phasing-power-lines.pdf
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exposure alone, for which there are likely to be more cost-efficient mitigation
measures. Undergrounding is covered in more detail in paragraphs 2.8.8 —
2.8.9 (landscape and visual).

2.10.13 In order to avoid unacceptable adverse impacts of EMFs from electricity
network infrastructure on aviation, the IPC should take account of statutory
technical safeguarding zones defined in accordance with Planning Circular
01/03?, or any successor when considering applications. More detail on this
issue can be found in Section 5.4 of EN-1. Where a statutory consultee on
the safeguarding of technical facilities identifies a risk that the EMF effect
of electricity network infrastructure would compromise the effective and
safe operation of such facilities, the potential impact and siting a i
alternatives will need to have been fully considered as part of

2.10.14 The diagram at the end of this section shows a basic decisi

Mitigation
2.10.15 The applicant should have considered the folla

¢ height, position, insulation and protectig
appropriate) measures subject to
Safety, Quality and Continui

Practice to minimise effeg!

any new advice ' D Department of Health relating to

that the line will comply with the current
es and the policy on phasing, no further mitigation

2.10.16 is within the relevant public exposure guidelines,
osed overhead line purely on the basis of EMF exposure,
ounding a line solely to further reduce the level of EMF exposure

to be proportionate mitigation measures.

27 Safeguarding Aerodromes, Technical Sites and Military Explosive Storage Areas
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Simplified Route Map for
dealing with EMFs

Is the line 132 kV or below?

@

Is evidence provided that the line
complies with ICNIRP limits at the
nearest residential property?

’ !

, &\

Line complies with relevant

exposure limits ‘

Does line comply with policy on
phasing? £ evidence shows
(ie for dogble-circuit lines, optimal phas. 3 qon-compliance, require
e Y miigation measures to
| achieve compliance before
l l granting consent

No (eg re-routing, undergrounding,
increased clearances)

Require compliance with policy on
phasing before granting consent

L. ~or Olies with relevant policies
- T effects minimal
No further mitigation necessary
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Glossary of key terms#

DECC Department of Energy and Climate Change

NPS National Policy Statement

EN-1 Overarching NPS for Energy

IPC Infrastructure Planning Commission

CLG Department for Communities and Local Government

NSIP Nationally significant infrastructure project

SEA Strategic Environmental Assessment (under the
the same name)

AoS Appraisal of Sustainability

OHL Overhead line carried on poles or pylons/tra

Substation An assembly of equipment in an elect
through which electric energy is passed
transformation, distribution, or s

kV Kilovolts — 1000 volts

DC Direct current

AC Alternating current

EIA Imp SSess

ES

associated infrastructure

network reinforcement

Habitats Directive

AONB
HRA

ELF EMFs

ith the NSIP as defined in Section

Uprating/up proving or replacement of existing

line

Directive (92/43/EEC) on the Conservation of
and Wild Flora and Fauna

utstanding Natural Beauty

gulations Assessment

| impacts of any energy infrastructure projects, the
eneral policy for consideration of which is set out in Part 5 of

-1

Development Consent Order

Electric and magnetic fields

The International Commission on Non-lonizing Radiation

Protection

Extremely low frequency electric and magnetic fields

28 This glossary sets out the most frequently used terms in this NPS. There is a glossary in
each of the energy NPSs. The glossary set out in EN-1 may also be useful when reading
this NPS.
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