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Westermost Rough Offshore Wind Farm

1 Introduction

“The Crown Estate has granted DONG Energy an Agreement for Lease for the development of
Westermost Rough Offshore Wind Farm approximately 8km off the coast of Yorkshire at Tunstall.
In connection with the eventual construction of the wind farm a cable connection from the wind
farm to the power substation at Saltend is needed to allow the produced electric power to enter into
the national grid.

All the cables from the wind farm to the substation will be established as underground cables so
that they in the future will not disturb the view of the landscape. However, during construction some
disturbance will occur.

2 Construction Works

Standard Cable Trench
21 Cable Trench
The selected cable route shall allow for as long
straight cable sections as possible, and it shall
preferable be across green fields. It is not
recommended to route the cable alongside E
(next to) roads since excavating and pulling the %
cables by the side of the road is much more
complicated because of other cable installations
crossing the cable or running in parallel, traffic
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landowners requirements
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Top Soil
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Fibre Cable in Pipe
Selected sandfill

protection during construction works, blocking 192KV cable
periods, etc. In the case of the onshore cable 1,0m

from Westermost Rough the warning mesh will

be placed below 1.2 metre’s depth. 1 5m

The 132kV cables are delivered on cable drums approximately 3-4m in diameter. The cable route
will consist of a standard cable trench and a number of cable jointing bays each with 600-800m
distance.

Cable trenches will be excavated in the full length and shall be
kept opened in full lengths up to 600-800m allowing pulling of the
cables in the open trench.

Segregation of top soil and sub soil is required, and they shall be
kept and backfilled separately. Landowners shall be permitted to
inspect and improve any land and surface water drain dissected
by the trench before backfilling begins. During construction the
Contractor will mark all existing drainage pipes which are cut and
reinstate them when backfilling. On sloping areas the cable trench
will be built with barriers along the trench at appropriate intervals
to avoid unintended drainage of the surroundings in the selected
sand fill section of the trench. Any damage or impacts caused during the installation to fences,
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Westermost Rough Offshore Wind Farm

gates, services, vegetation, tracks, roads or hard
standings and to the site in general will be repaired and
reinstated by the Contractor in accordance with the
planning consent, licenses, and to the Landowners’
satisfaction. Top soil shall be reinstated to the original
depth along the cable corridor. The Contractor will sow
grass seed at re-established area unless particular
agreements have been entered with the Landowners.

The area occupied by the cable corridor (2m at each side
of the cables) can be cultivated as previously.

Construction of building structures above the cable
systems or planting of trees with deep roots is not allowed.

2.2 Access Roads

The cable work in open fields often involves construction of a temporary access road from a
drivable road to the cable route to be able to carry materials, cables, jointing containers, etc. to the
site. The access road outline depends on the type of cable trench and if access for cable drum
transport to the cable pulling sites at the cable jointing bays is necessary. Contractors always are
instructed to keep his activities within the working space given and agreed with the landowners.

2.3 Working area

The working area at the farm land is the corridor, in which the access road along the cable trench,
the cable trench, excavated material etc. is placed. In general, the working area is 15m wide, with
space for the excavated material (8—9m), the access road along the cable trench (5m) and the
actual cable trench (2—-3m), but can be wider if needed and agreed with the Landowner, for
temporary stand by parking places, for storage of cable drums and cable pulling equipment etc. At
rare occasions the work area may expand to 30 metres’ width, e.g. at joint bays.

The illustration below indicates a common planning of the work area.

15M WORK CORRIDOR (NOTE £)

BARRER TOP SOIL SUB S0IL TRERCH BARRER BARRIER

J \ l B l

W WOAK AND ACCESS TRACK AREA

The work phases and duration (600-800m between two joint bays) will include
Opening of the trench, 1-2 weeks
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Westermost Rough Offshore Wind Farm

Preparation and cable pulling (3x 132kV cable cores), 1 week
Laying of the pipes for fibre cable, 1 day

Laying of selected sand fill, 1 day

Backfilling and compaction of soil, 1 week

Reinstatement, 1-2 week

Accumulated work activities each cable section 5-7 weeks.

2.4 132kV Cable pulling operation

The installation of 132kV cables requires access of heavy special
vehicles for transportation of the cable drums to the cable joint bays.
The 132kV cables will be pulled out in one operation lasting
approximately one day for each cable core. Not less than 8-10
persons will constitute a team to prepare the cable for the pulling
operation, place the cable drums securely, place the cable rollers in
the trench along the whole route section, guide and monitor the cable
cores during pulling operation and operate the cable pulling winch.

The whole installation operation is planed within three days for all
three cable cores. Covering of the cables with sand fill to protect the
cables against mechanical damage or vandalism is required
immediately after the last of the three cables in the section has been
pulled out.

25 Cable Joint Bays

— T SiE W e All cable sections shall be connected in

_}!:j_'&:{;“;;flj_ [ JF 3_7!__5;,‘;.- cable joints assembled in jointing bays

il i (20m long /2m wide / 1%2m deep with a

reinforced concrete floor). These bays
shall be kept open for approximately 1%
week after the last cable has been pulled
out to allow for the assembly work. No
heavy machinery is required for the
assembly of the cable joints but a
container shall be placed above the cable
jointing bay to ensure a clean environment
for the assembly work. Jointing bays will
be located as close as possible to existing

roads and only seldom in fields used for agriculture.

Once the cable joint is completed, the jointing bay will be covered and the farmer can cultivate the
soil, in the same way as for the rest of the cable corridor. Earthing link boxes will be necessary for
some of the cable jointing bays. The link box contains over voltage arresters for protection of the
cable sheaths against over voltages during short-circuits etc. Access to these link- and earthing
boxes in connection with the testing of the secondary insulation must be possible. Normally, the
link and earthing boxes are buried in the ground no more than 10m from the actual jointing bay. For
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Westermost Rough Offshore Wind Farm

protection purposes there is an @ 1.0 m concrete manhole ring or a rectangular box around the box
with an iron lid at surface level.

The link box has to be accessible (by foot) since tests have to be
performed on these at yearly intervals. The final position of the link
box either buried or above ground level in a weatherproof cabinet,
will be agreed with the respective Landowners.

The arrangement of a link box placed on concrete slaps without
protective concrete well/rectangular box with steel lid (the joint bay
is not back filled yet) and a complete surface installation are
illustrated in below pictures.

2.6 Cable marking posts

The final position of the cable system will be documented in a GIS database
maintained centrally in UK for all service utilities. The Contractor will be
instructed to organise land surveyors using accurate GIS equipment to
measure the coordinates and level of the cables along the route.

In addition cable marking posts will be installed at locations were the cable
system crosses roads, rivers, railway tracks etc. or if the cable route deviate
from a straight line. The marking posts will be either of concrete or metal
type of a height of 0.5-1.0m. Marking post will be installed on the boundaries
of the property in agreement with the Landowners. The picture shows the
possible design of marking posts.

3 Outline of 132kV Cable System

The 132kV Cable system consists of a limited number of components.
Three single phase cable cores

Cable Joints each 600 - 800 m

Fibre optic communication system
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Westermost Rough Offshore Wind Farm

3.1 132kV Cable Component

The 132kV cable can be laid directly in an excavated trench surrounded by at least 10cm of
compacted sand (0 to 4mm particle size). Alternatively, both the fibre communication cable and the
132kV cables can be pulled in pre-laid polyethylene pipes of appropriate sizes also laid in an open
excavated trench

The 132kV cable core is manufactured with many different layers:
- Conductor

- XLPE insulation

- Core screen

- Lead sheath for water tightness

- Outer cover of polyethylene

The diameter of each 132kV cable core ranges from 8cm to 13cm for normal

application on land. Given the fact that the lead sheath is connected to earth in the cable joint bays
each 700m absolutely no voltage hazards exist even if the cable is exposed by unintended
excavations. However damage of the cable cover and penetration of the lead sheath can impose
voltage failure. Consequently 132kV cable systems are installed at a sufficient depth ( 1.0m "in
Roadway"- 1,4m "in farmland) to avoid damage of the systems either from construction works or
famers cultivation of the land.

4 Operation of 132kV Cable Systems

132kV Cable systems today are maintenance free and do not require any access to the cables
during its technical lifetime.

However some of the cable joint bays are designed with special earthing jointing boxes installed
either above or below the ground surface and will require inspection each 1-5 years.
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