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1.0 SCOPE

This document sets out the minimum requirements for the installation and recording of new electricity networks and
associated distribution substations for residential, commercial and industrial developments undertaken under the

Ofgem competition in connections regime. This document is one of the following suite of documents governing this
work.

1 Adoption Agreement

1 Design and Planning for residential developments G81 Part 1
1 Materials Specifications for residential developments G81 Part 2
1 Installation & Records for residential developments G8l1Part3&6
1 Design and Planning for commercial and industrial developments G81 Part 4
1 Materials Specifications for commercial and industrial developments G81 Part5

This document must be read in conjunction with these documents as some issues, for example equipment ratings, are
dependant both on the way equipment is specified, designed or installed.

This document sets out the installation and recording requirements which must be met for EAN to adopt HV & LV
networks and associated new HV/LV distribution substations for residential, commercial and industrial developments.
Thisincludesdevel opments on both 6greenfieldd and o6brownfieldo6

This document is intended to be used by Independent Connection Providers (ICPs) that undertake new connections
under Of g e @dmgpetition in Connections regime.

This documents supplements but does not amend, abridge or override any statutory legislation referred to within this
document.
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2.0 Legislation

All requirements of all relevant legislation must be met. The following list is not intended to be complete and
exhaustive.

Ancient Monuments and Archaeological Areas Act 1979

Asbestos at Work Regulations 2002

Building Regulations (applicable to the location)

Confined Spaces Regulations 1997

Conservation of Habitats and Species Regulations 2010
Construction (Design Management) Regulations 2015 as amended
Contaminated Land (England) Regulations 2006

Control of Noise at Work Regulations 2005

Control of Substances Hazardous to Health Regulations 2002

Electricity Act 1989 as amended by the Utilities Act 2000; and the Distribution Code which is given legal authority by
the provisions of the Electricity Distribution Licence issued under it.

Electricity at Work Regulations 1989

Electricity Safety, Quality and Continuity Regulations 2002 (as amended)
Environment Act 1995

Environmental Protection Act 1990

Health and Safety at Work Act 1974

Land Drainage Act 1991

Lifting Operations and Lifting Equipment Regulations 1998

Management of Health & Safety at works Regulations 1999

Manual Handling Operations Regulations 1991 (as amended)

New Roads and Street Works Act (NRSWA)

Provision and Use of Work Equipment Regulations 1998. Regulatory Reform (Fire Safety) Order 2005
Town and Country Planning Act 1990

Town and Country Planning (General Development Procedure) Order 1995
Utilities Contract Regulations 2006 (as amended)

Water Resources Act 1991
Wildlife and Countryside Act 1981
Workplace Health, Safety and Welfare Regulations 1992
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3.0 Installation General

Networks must be such that they are installed and tested consistent with provision of a reliable and safe system of
electricity supply. To allow adoption of the installation the installer (an approved ICP) shall install in accordance with
EAN specifications, requirements and testing and commissioning and provide suitable records and test certificates for
all plant and equipment installed to be adopted.

Supplies will not be energised without meters.

4.0 Cable General

Where ever possible cables shall be installed in public highway, where this is not possible an easement will be
required.

The position and depth of cables in public highway shall follow the recommendations of NJUG. On occasions where
this is not possible due to other utilities/plant then agreement must be sought from EAN.

All excavations must be carried out in accordance with Construction (Design Management) Regulations 2015 (as
amended).

4.1. Underground Cables

Cables shall be installed to the manufacturers specifications with regard to pulling tensions and bending radius.
Cables having PVC in their construction shall only be laid when the cable has been kept at an ambient temperature of
0°C or above for a period of 24 hours.

LV Cable Depths i to top of cable or duct from finished ground level

Verge/Footpath Road Agricultural Landscaped
450mm 600mm 1000mm # 1000mm *

HV Cable Depths T to top of cable or duct from finished ground level
Verge/Footpath Road Agricultural Landscaped
600mm 750mm 1000mm # 1000mm *

# Where ground is deep ploughed increase depth to 1200mm
* Steel plate required above cable and joints
See: - Appendix A for Typical Cable Trench Cross Sections

The means of installation (i.e. mechanical/winch/manual handling) will be determined by a number of factors (such as
weight and size of drum, cable route, site conditions etc) the approved ICP shall undertake a risk assessment prior to
starting works.

Trenches shall be inspected prior to installation and be clear of sharp stones or objects that may cause damage to the
cable.

The trench bottom shall have a min 50mm bedding of fine soft material (Crushed Limestone or Granite 3mm to dust or
sand). The same material shall be used as bedding above the cable to a depth of 50mm. The warning marker tape
shall be installed centrally above each cable and joint. Excavated materials can be used for re-instatement above the
warning tape if suitable. Reinstatement to the top of the trench, shall be in compacted layers in accordance
Department for Transport Specifications for the Reinstatement of Openings in Highways 2010 (Including verges).
Reinstatement in openground, may b e loallow for&gitlencent,ddbject to land owner agreement. Care
should be taken so as not to damage the cables during the compaction process.

Winch installation shall i ncl ud eThacalesstodkibgrwdl becfided with d swivel n  d a-
eye in good working order. The cable manufacturers maximum pulling tension and bending radius shall not be
exceeded. A record of pulling tensionsshallbe provi ded with the 6as builté recor
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The installer shall have adequate and sufficient rollers, plates, bell mouths and equipment to install the cable in a
manner to avoid damage, these shall all be in good working order. The cable shall be inspected immediately after
installation.

Minor scuffs to the over sheath can be tolerated. Where a single small split or penetration of the over sheath is found,

and the cable is dry a proprietary sheath repair kit can be used. This mustbe r ecor ded on the O6as
multiple or large damage has occurred to the over sheath, or the cable has severe/major damage the section of cable

will be replaced.

All cable ends shall be fitted with heat shrink caps prior to installation.

4.2 Service Cables

Service cables shall be installed to the manufacturers specifications regarding pulling tensions and bending radius.
Cables having PVC in their construction shall only be laid when the cable has been kept at an ambient temperature of
0°C or above for a period of 24 hours. Cables shall be tested as set out below.

4.3 Cut-Outs

On installation, all cut-outs shall be temporarily sealed using an appropriate method, to avoid tampering. This will be
replaced with a permanent seal by the meter operator.

4.4 Service Intake Positions

To be installed in accordance with EAN service intake drawings, EAN472 7 EAN477 & EAN482.

4.5 Internal Cables & Multi Occupancy Buildings (Risers and Laterals)

Where cables are installed as risers/laterals they are generally LSOH, and may have different specifications, bending
radius and pulling tensions to underground cables, manufacturers specifications should be adhered too.

Risers: - Cables shall be supported with ladder racking, cable tray and/or cleats as appropriate for the weight and
installation. Cables should be supported vertically at intervals of not more than 1.5mtrs apart. Where cables pass
through floors they will require additional mechanical protection and fire protection, in accordance with building regs.

Laterals: - The installation shall be designed to facilitate the repair, maintenance and future replacement. Cables shall
not be cast directly into the building slab, be plastered into a wall or placed behind any panelling etc. Lateral services
running behind false ceilings will be provided with either access hatches outside each property or a continuous service
tube installed between the riser and each property to enable ease of replacement in the future.

The developer must ensure that the installation complies with BS7671 and for Multi-occupancy buildings also
complies with clause 5 of ENA ER G87.
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5.0 Plant & Equipment

EAN will need to inspect and sign-off the substation, switch room, plant room prior to installation of the plant and
equipment.

Prior to installation of plant and equipment the ICP shall visit site to determine that the substation, switch room, plant
room is complete in accordance with the approved drawings, of suitable quality, secure and water tight.

Items of plant and equipment shall be installed in the positions/locations and orientations shown on the approved
drawings. As most items of plant and equipment will be heavy and require some form of mechanical handling, the IPC
shall undertake a risk assessment prior to installation, taking into account the manufacturers recommendations on
handling and installation.

Al plant and equi pment shall be installed and fixed in
shown on the approved drawings. Shoul d conf |l i ct bet ween the manufacturers?d
drawings be found, then clarification will be sought from EAN.

Plant and equipment shall be tested and commissioned in accordance with local DNOand EAN6 s r equi r ement
appropriate.

All Plant & Equipment shall be fitted with clear identification labels and circuit labels in addition to statutory warning

|l abel s. Pl ant & Equipment Il dentification | abels wild! be
circuitident i f i cati on | abels will be o6black6é writing on a Owhit
substation/ switching point. LV circuit identificatiowyn | a
identify what the circuit feeds by use of road names, floor/riser details, and will include the size of fuse fitted. In
addition |Iv cables that interconnect with other networks

6.0 Work in Contaminated Land

The developer is responsible under CDM Regs to confirm/advise if the land has contamination and provide guidance
on how they propose to manage the risk. Where contamination has been identified, that will cause either health &
safety issues to operatives, or potential degradation of the cables/plant/structures being installed the IPC will provide a
copy of the geotechnical report to EAN for appraisal before the design is submitted.

7.0 Testing General

The ICP shall under take testing and commissioning of all cables, plant and equipment, in accordance with the host
DNO procedures and policies and/or EAN procedures and policies, regulatory standards, and industry best practice.
All testing and commissioning will be recorded, the documents will include the time, date and signature of the person
responsible. The documents shall be presented to EAN at the time of energisation, or as soon as practically possible
after. Specific plant and equipment testing and commissioning procedures and forms are available from EAN. See
Appendix B for a list of EAN testing and commissioning sheets.

7.1.1 LV Cable Testing General

All cables shall be tested immediately after installation. An insulation resistance test (500V) shall be performed
between neutral and earth of each cable both prior and after backfill, an acceptable reading should be greater than
50Mq held for a min of 1 minute and results recorded.

7.1.2 LV Cable Testing Prior to Jointing
The following tests shall be performed on each section of cable prior to jointing.

Insulation resistance with a 500V tester between each core and neutral/earth and between neutral and earth,
acceptabl e results s hohelfdralmmlginueadsdts willtbéracorded.0 Mq

Continuity test, each core and neutral shall be from end to end.
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7.1.3 LV Cable Testing Once Jointed Prior to Energisation
Insulation resistance test with a 500V tester.

L1to L2

L1toL3

L2to L3

L1 to Neutral

L2 to Neutral

L3 to Neutral

Additional testing required for 4 Core SNE Cables, also test

L1 to Earth

L2 to Earth

L3 to Earth

Neutral to Earth

Acceptabl e resul ts s hoheldfbrabme ofd mawet results wilhba recorsleédl.M q
Continuity test, each core and neutral/earth shall be from end to end.
All results to be recorded and provided to EAN.

Where any test results fall below the acceptable level, further investigation and remedial actions shall be
taken, to rectify the problem. Connection to the network will not be allowed or adoption accepted until repairs
and acceptable results provided.

7.2.1 HV Cable Testing (Non-EAN adopted)

Where the HV cable is to be adopted by a host DNO/IDNO other than EAN the host DNO/IDNO HV cable testing
procedure shall be followed.

7.2.2 HV Cable Testing General (EAN Adopted)

All cables shall be tested immediately after installation. An sheath test with a 5kV insulation resistance tester shall be
performed between sheath and earth of each core both prior and after backfill, an acceptable reading should be

greaterthan 100 Mq hel d for a min of 1 minute and results recor de¢
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7.2.3 HV Cable Testing Prior to Jointing (EAN Adopted)

A sheath test with a 5kV insulation resistance tester shall be performed between sheath and earth of each core both

prior and after backfilling, an acceptable reading should be greater than 100 Mg hel d f or
recorded.

7.2.4 HV Cable Testing Prior to Energisation (EAN Adopted)

Continuity test end to end.

Sheath test with a 5kV insulation resistance tester (100 Mg f or min 1 mi nut e)
5KV DC insulation test between core and core/sheath, each test for a min duration of 1 minute

Test 17 5kV applied to L1 with L2 & L3 connected to earth/sheath

Test 21 5kV applied to L2 & L3 with L1 connected to earth/sheath

mi n

Whilst cable length and conditions can affect the value of resistance, values greater than 100 Mg s houl d be

and importantly all threetestss houl d be si mi | .aMheared swiitghitd y1 Me s s

but the

All results to be recorded and provided to EAN.

t han

Where any test results fall below the acceptable level, further investigation and remedial actions shall be
taken, to rectify the problem. Connection to the network will not be allowed or adoption accepted until repairs

and acceptable results provided.

7.3 Plant & Equipment

The ICP shall under take testing and commissioning of plant and equipment, in accordance with the host DNO
procedures and policies and/or EAN procedures and policies, regulatory standards, and industry best practice. All
testing and commissioning will be recorded, the documents will include the time, date and signature of the person
responsible. The documents shall be presented to EAN at the time of energisation, or as soon as practically possible

after. Specific plant and equipment testing, and commissioning procedures and forms are available from EAN.

See Appendix B for a list of EAN testing and commissioning sheets.
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8.0 Records General

The IPC shall provide suitable and accurate records of all installed cable, plant and equipment, including information
on connectivity to comply with ESQC regulations. Failure to provide suitable and accurate records will prevent
adoption by EAN.

8.1 As Laid Cable Recording - Information/Format

EAN will only accept as laid cable records in electronic format. These shall be in AutoCad dwg or dxf format, and at a
scale of 1 to 1, with an accuracy of +/- 100mm.

Enough measurements shall be provided to enable the cable, joint, duct, link box, plant and equipment to be
accurately located on site in the future, using fixed features in the environment, that appear on Ordnance Survey
maps.

Measurements should only be taken from the following features: -
Kerb Lines (front edge or as an alternative back edge of footpath)
Building Lines

Boundary Lines

Where these features are not available then GPS co-ordinates should be given, these will comprise eastings and
northings to 9 digits, presented on a drawing with reference points and listed on a spread sheet.

Measurements should be taken in-line with building lines, or perpendicular to building lines. Bends and joints, link

boxes, etc shall have a minimum two measurementsto6t r i angul ated the position. AlI
depths from finished ground level. Long straight cable sections should include measurements at intervals not

exceeding 25mtrs.

Section drawings will be provided of ducted sections, showing the number, depth to top of duct, size and type of duct,
the cable in the duct and any spare ducts.

See Appendix C for examples of as laid drawings.
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8.2 As laid information Required
8.2.1 HV &LV Cables

Voltage, type, size, date laid, laid by (team), laid by (company), depth, cross sections to show duct types and sizes,
signed

8.2.2 HV &LV Joints

Type (straight/breech/bottle end/switchgear termination), depth, sketch showing orientation to fixed features, to
include cables types and sizes, phase identification, earth wire/rod, joint kit code, date installed, jointers name,
company name, signed.

8.2.3 Services & Service Terminations/Joints/Service Cards

Sketch of cable route from main to service position (including measurements, type and size of cable, depth, ducts)
phase, cut out size and type, position installed (outside meter box/indoor/service cupboard etc), fuse size, loop
impedance, MPAN No, date installed, jointers name, company name, signed. See Service Card EAN 079.

8.2.4 Risers & Laterals

The as built records of risers shall include the make
sizes, and circuit label description, date installed, dated energised, signed.

8.2.5 Link Box

Manufacturer, type/model, cable types and sizes, links/fuses & sizes, date installed, jointers name, company hame,
signed.

8.2.6 Street Lights/Feeder Pillars etc

Type of equipment (street light, road furniture, kiosk, feeder pillar etc), location to fixed features (including adjacent
property address), size and type of cut out, size of fuse, metered or unmetered, date installed, jointers name,
company name, signed.

8.2.7 Substation

Location to be clearly shown on GA drawing including measurements to fixed features or GPS co-ordinates provided.
Small power and lighting installation to be tested in accordance with BS7671 and certificate provided. Substation
drawing shal|l i nc | u dngartargementséhendingnircltuding teséndg and eommissioning results.
Details of installed plant to be provided on appropriate installation & commissioning forms (see list of EAN Testing &
Commissioning sheets in Appendix B). The substation room/building will require inspection and sign off by EAN, prior
to plant installation.
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1 WAY 32mm (INTERNAL &) DUCTING

SERVICE CABLE

UDN Marker
Tape
450

N

100 :
—=+300-1=
CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and
above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

O O —

FOOTWAY / VERGE
2 WAY FREE LAY LV CABLE

UDN Marker
Tape

450

1 (5)0———h-— l_‘i )

e
——350

CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and

above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

CARRIAGE WAY

2 WAY 125mm (INTERNAL @) DUCTING

LV CABLE

UDN Marker
Tape

500

oo
|- 7557400

CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and

above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

1 WAY 50mm (INTERNAL @) DUCTING
SERVICE CABLE
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CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and
above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

FOOTWAY / VERGE
2 WAY 125mm (INTERNAL @)
DUCTING LV CABLE

T
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Q é'-_—‘%o

E%¥Y
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CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and

above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

UDN Marker
Tape
N
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ROAD CROSSING
2 WAY 125mm (INTERNAL @) DUCTING
LV CABLE

UDN Marker
Tape

. N
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)
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CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and
above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document
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Appendix A
LV and Service Cable Sections
FOOTWAY / VERGE FOOTWAY / VERGE FOOTWAY / VERGE

1 WAY FREE LAY LV CABLE

UDN Marker T
Tape\:

‘ \_ 4?0

100

Y L
-t 300-+—
CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and
above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document

LANDSCAPED LAND
2 WAY125mm (INTERNAL @) DUCTING WITH
MECHANICAL PROTECTION LV CABLE

UDN Marker
Tape
L e 450 )
100 ' Steel Plate min
j"w{mmm X
150mm x 6mm

50 o ’

OV -Painted with a
single coat of
Bitumastic paint

Too
o

CROSS SECTION
50mm of Crushed Limestone
or Granite 3mm to dust or soft
sand on the trench bottom and

above the cable.
Backfill in accordance with
'Specification for reinstatement
of openings in the highways' &
the UDN G81 document
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Appendix A

HV Cable Sections
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