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1.

Summary

1.1

SMart Wind Limited (‘SMart Wind’) on behalf of the joint applicants Optimus
Wind Limited and Breesea Limited (together the ‘Applicant’) is promoting the
development of the second project, comprising up to two offshore wind farms,
within the Hornsea Round 3 Zone (the ‘Hornsea Zone’), hereafter referred to
as ‘Project Two’. Project Two will be an offshore generating station with a
capacity of more than 100 MW and will therefore be a Nationally Significant
Infrastructure Project (‘NSIP’) as defined by the Planning Act 2008.

1.2

The Development Consent Order (‘DCO’) for Project Two would authorise,
among other things, the construction and operation of up to 360 wind turbines,
up to two offshore accommodation platforms, up to six offshore HVAC
collector substations, up to two offshore HVDC converter substations, up to
two offshore HVAC reactive compensation substations, subsea inter-array
electrical circuits, subsea power electrical circuits, subsea interconnector
electrical circuits, a marine connection to the shore, a foreshore connection
and an onshore connection to an onshore substation with a connection to the
National Grid’s existing substation at North Killingholme.

1.3

The application will contain the electrical grid connection works required for
Project Two to connect to the National Grid with a maximum export capacity
of 1,800MW.

1.4

This Cable Statement has been prepared in accordance with Regulation
6(1)(b)(i) of the Infrastructure Planning (Applications: Prescribed Forms and
Procedures) Regulations 2009 (the ‘APFP Regulations’) which requires the
applicant for a DCO for the construction of an offshore generating station to
provide details of the proposed route and method of installation for any cable.

1.5

This statement outlines the proposed cable route, together with a description
of the grid connection works and the methods of installation for the onshore
and offshore cables. An update on the status of the grid connection is also
contained within this statement.

1.6

The current Grid Connection Agreement that has been secured by SMart
Wind, on behalf of the Applicant, for Project Two is for a connection located at
North Killingholme in 2019 and 2020.
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2.

Introduction

2.1

This Cable Statement has been prepared by SMart Wind Limited (‘SMart
Wind’), on behalf of the joint applicants Optimus Wind Limited and Breesea
Limited (together the ‘Applicant’), pursuant to Regulation 6(1)(b)(i) of the
Infrastructure Planning (Applications: Prescribed Forms and Procedures)
Regulations 2009 (the ‘APFP Regulations’).

2.2

This Statement forms part of the suite of documents that will be submitted to
the Secretary of State in support of the application for a Development
Consent Order (‘DCO’) for Project Two which would authorise the
construction and operation of up to 360 wind turbines and associated
infrastructure with a total installed capacity of up to 1,800 megawatts (‘MW’).
Since Project Two will be an offshore generating station with a capacity of
more than 100 MW it will be a Nationally Significant Infrastructure Project
(‘NSIP’) as defined by the Planning Act 2008.

2.3

The infrastructure comprised in Project Two consists of wind turbines, interarray cabling, offshore HVAC collector substations, offshore HVDC converter
substations, interconnector cabling, offshore accommodation platforms and
accommodation platform power cables, all of which will be located in the area
known as ‘Subzone 2’, in addition to the offshore export cables, offshore
HVAC reactive compensation substations, cable landfall, onshore cables,
onshore substation and associated infrastructure and works.

2.4

Subzone 2 has a total area of 462 km2 and is located in the centre of the
Hornsea Zone which is in the central region of UK waters in the North Sea
and covers an area of 4,735 km2. The East Riding of Yorkshire coast lies 31
km to the west of the Hornsea Zone’s boundary. The Hornsea Zone’s eastern
boundary is one kilometre from the median line between the UK and Dutch
waters.

2.5

As required by Regulation 6(1)(b)(i) of the APFP Regulations, this Statement
provides details of the proposed cable route and the proposed methods of
installation of the cables comprised in Project Two. The information contained
within this Statement on the proposed cable route and cable installation
methods is intended to be a summary of the information contained within the
Project Description chapter of the Environmental Statement (Volume 1,
Chapter 3: Project Description).
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3.

Proposed Cable Route
Offshore Cable Route

3.1

The offshore cable route extends from the proposed landfall at Horseshoe
Point in Lincolnshire, offshore in a north-easterly direction to the southern
boundary of Subzone 2 (See Figure 1). The route is approximately 115 km in
length.

3.2

The offshore cable route for Project Two will also allow for routing the cables
through Subzone 1 as shown in Figure 1 to ensure the shortest route can be
used to connect turbines within the north eastern section of Subzone 2 to the
national grid.

3.3

The detailed coordinates for the offshore cable route are included in the
Offshore Works Plans.

3.4

The process of selection and routing of the offshore cable route has avoided,
where possible, significant engineering and environmental constraints, such
as deep water and aggregate extraction areas (further details are provided in
the Site Selection and Consideration of Alternatives chapter of the
Environmental Statement (Volume 1, Chapter 4: Site Selection and
Consideration of Alternatives).
Onshore Cable Route

3.5

The onshore cable route corridor runs from the landfall at Horseshoe Point to
the proposed substation site location at North Killingholme. An indicative plan
of the onshore cable route is shown in Figure 2.

3.6

The detailed coordinates for the onshore cable route are included in the
Onshore Works Plans.

3.7

For the majority of the Project Two cable route, its location was defined by its
proximity to the onshore cable route for Hornsea Project One to minimise
impacts on the local environment and to allow for construction efficiencies
where possible. However, due to localised factors highlighted during
engagement with relevant stakeholders, it has been necessary to introduce a
small number of deviations to some sections of the Project Two onshore cable
route. For example, the interface of Project Two with the Highway’s Agency’s
A160 – A180 Port of Immingham Road Improvement Scheme.
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Figure 1: Location of the Hornsea Zone

7

Figure 2: Project Two onshore cable route corridor.
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4.

Description of Grid Connection Works

4.1

The DCO Application for Project Two contains the electrical grid connection
works required for Project Two.
Offshore Connection Works

4.2

In order to collect and transfer the electricity generated by the offshore wind
turbines to the onshore National Grid transmission system a range of different
design options are under consideration. The final decisions will be dependent
on the final wind turbines and electrical design, as well as a detailed analysis
of the costs, technical aspects and available technology of the various
options.

4.3

The options for the design of the offshore transmission system fall into two
distinct categories: HVAC and HVDC.

4.4

For the HVDC export options, the offshore electrical components that will be
required include:

4.5

4.4.1

Alternating Current (AC) inter-array cables from wind turbines to
offshore HVAC collector substation(s);

4.4.2

AC power cables connecting a wind turbine or offshore HVAC
collector substation to an offshore accommodation platform;

4.4.3

Offshore HVAC collector substation(s);

4.4.4

Offshore HVDC converter substation(s);

4.4.5

Interconnector cables connecting the offshore HVAC collector
substation(s) and HVDC converter substation(s); and

4.4.6

HVDC transmission cables from offshore HVDC converter
substation(s) to landfall, fed via up to two HVDC circuits; each
comprising two single core subsea cables in separate trenches (i.e.,
up to four trenches in total), or bundled together with two cables to a
single trench.

For the HVAC export options, the offshore electrical components that will be
required include:
4.5.1

AC inter-array cables from wind turbines to offshore HVAC collector
substation(s);

4.5.2

AC power cables connecting a wind turbine or offshore HVAC
collector substation to an offshore accommodation platform;

4.5.3

Offshore HVAC collector substation(s);

4.5.4

Offshore HVAC reactive compensation substation(s); and

4.5.5

HVAC transmission cables from offshore HVAC collector
substation(s) to the landfall via the offshore HVAC reactive
compensation substation. Up to eight HVAC cable circuits running to
9

the shore are expected to be used with a voltage of between 132 and
400 kV. Each cable circuit will likely consist of a single three-core
submarine cable buried in its own trench.
Onshore Connection Works
4.6

4.7

The onshore connection works consist of:
4.6.1

Up to eight underground electrical circuit transition joint bays within a
transition pit in the vicinity of Horseshoe Point housing the
connections between the offshore electrical circuits and the onshore
electrical circuits;

4.6.2

Up to eight cable circuits for HVAC or two for HVDC running from the
landfall at Horseshoe Point to the proposed substation at North
Killingholme;

4.6.3

Jointing pits, which will be located every 750 m to 2,500 m along each
cable circuit; and

4.6.4

Link boxes and associated manhole covers, which will be connected
to some of the jointing pits.

The width of the permanent works will be up to 20 m, within which the cable
trenches will be located in an arrangement to be confirmed at detailed design
stage. The permanent works width can increase to up to 30 m where a
physical obstacle is encountered. During installation the width of the corridor
will expand temporarily to 40 m to accommodate access and haul roads for
construction vehicles and storage areas for excavated soil.
Onshore Substation

4.8

The onshore substation could comprise up to two electrical transmission
stations on the substation site utilising HVDC or HVAC technology or a
combination of both. Whether the electrical transmission stations include
HVAC, HVDC technology or a combination of the two will be determined by
the mode(s) of transmission selected at the time of procurement.

4.9

The onshore substation will be unmanned except for during maintenance
visits and can be monitored and operated completely remotely.

4.10

The electrical transmission stations could include up to two main buildings
abutting an open yard (which may be partitioned with concrete or steel walls
or fences containing switchgear, electrical reactors and other electrical
equipment) and associated facilities.

4.11

The electrical export cables will enter the substation site from the North West
corner and connect to the substation. The electrical power will pass through
the buildings and into the equipment in the yard. It will exit the site via
underground 400 kV HVAC cables which will connect to Killingholme National
Grid substation, located to the south of the substation.
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5.

Development Consent Order

5.1

Part 1 of Schedule A to the DCO describes the works for which development
consent is being sought (see Figure 3 for a visual representation of the
structure of the DCO for Project Two).
Offshore Works

5.2

Work Nos. 1A and 1B comprise the generating stations and include inter-array
cables which will connect the turbines with one another and the offshore
HVAC collector substations and power cables that will connect a turbine or
offshore HVAC collector substation to each of the offshore accommodation
platforms.

5.3

The remaining work nos. constitute associated development:

5.4

Work Nos. 2A and 2B consist of up to six offshore HVAC collector substations
and, in the event that the mode of transmission is HVDC, up to two offshore
HVDC converter substations together with a network of interconnector
electrical circuits connecting the substations to one another.

5.5

Work Nos. 3A and 3B consist of up to two offshore HVAC reactive
compensation substations.

5.6

Work Nos. 4A and 4B comprise the marine connection from the offshore
HVAC collector substations or the HVDC converter substations to the shore
which, in the event that the HVAC option is selected, will run via the offshore
HVAC reactive compensation substation(s).

5.7

Work Nos. 5A and 5B comprise the foreshore connection consisting of an
extension of the marine connection to shore and including cable crossing
works, crossing through or under the existing sea wall using trenchless
methods and terminating at the electrical circuit transition joint bays within the
transition pit.
Onshore Works

5.8

Work Nos. 6A and 6B consist of the underground electrical circuit transition
joint bays in the vicinity of Horseshoe Point within a transition pit, housing the
connections between the offshore electrical circuits and the onshore electrical
circuits.

5.9

Work Nos. 7A and 7B comprise the underground transmission electrical
circuits.

5.10

Work Nos. 8A and 8B comprise the onshore substation.

5.11

Work Nos. 9A and 9B consists of the underground electrical circuits between
the onshore substation and the Killingholme National Grid substation,
including a connection above ground and electrical engineering works within
the National Grid substation buildings and compound.
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5.12

The DCO also makes provision for such further development as may be
necessary in connection with each of the works noted above.
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Figure 3: Visual representation of DCO structure for Project Two
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6.

Description of Generating Equipment

6.1

The wind turbines installed for Project Two will consist of three primary
components:
6.1.1

The tower;

6.1.2

The nacelle; and

6.1.3

The rotor (including a hub and blades).

6.2

The rotor is the component of the turbine that extracts the kinetic energy from
the wind by turning the turbine blades. The nacelle houses the generator that
can turn the rotational motion of the blades into electrical energy. The tower
gives the rotor the necessary height for the capture of stronger wind speeds at
higher altitudes.

6.3

The capacity of Project Two will depend on the number of turbines that are
installed and their individual rating. Project Two could consist of up to a
maximum of 360 wind turbines with wind turbine capacities ranging from 5
MW up to 15 MW being considered. The combined output of the wind
turbines would not exceed 1,800 MW.

6.4

In the UK, offshore wind farm generators such as the Applicant can either
construct the offshore transmission assets themselves or opt for an Offshore
Transmission Owner (‘OFTO’) to do so. Offshore transmission assets
generally consist of the onshore infrastructure required to connect to the
national electricity transmission system, the offshore export cables and
offshore substations. If the Applicant constructs the assets itself, then it must
transfer the assets to an OFTO post-construction and pre-operation. OFTOs
are selected on a competitive basis through a tender process.

6.5

Further information on the generating equipment can be found in the Project
Description chapter of the Environmental Statement (Volume 1, Chapter 3:
Project Description).
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7.

Offshore Cable Installation
Cable installation methods
General

7.1

All cables will be buried to a depth determined during a detailed design and
risk assessment process as far as is possible given local seabed conditions.
The methods used to bury the cables will likely be a combination of jetting,
ploughing, and trenching (typically using a ‘chain’ trencher). Typically, these
methods disturb a 5m width of seabed, but could disturb up to a 10m width.

7.2

Where cables cannot be buried to a sufficient depth, cable protection will be
installed. Cable protection may include one or more of the following being
placed over the top of the cables: rock or gravel, or bags filled with rock or
gravel; concrete ‘mattresses’; grout or concrete; bags filled with grout or
concrete; polyethylene or steel pipe, half shells, or sheathes; artificial frond or
seaweed. The cable protection could form a berm on top of the cable that is
around up to 7m wide and 1m high.
Inter-array cables

7.3

Inter-array cables will connect groups, or ‘strings’, of WTGs in Subzone 2 to
the offshore HVAC collector substation(s). It is expected that up to 675km of
inter-array cable will be required. Within Subzone 2, it is expected that
seabed conditions will prevent full burial of up to approximately 26% of the
total length of the cables. Therefore, up to around 176km of inter-array cable
will require cable protection installed on top of it.
Power cables

7.4

In order to power the accommodation platforms, an electrical cable may
connect from each of them to one of either the offshore HVAC collector
substations or WTGs. Each of these (two) cables could be up to 5 km long
and may require cable protection along 26% of their entire lengths. The
design and installations of these cables will be similar to the inter-array
cables.

7.5

If a connecting gangway is used to connect the accommodation platform to
another platform then power cables may also be run along the gangway.
Interconnector cables

7.6

Interconnector cables will connect HVAC collector substations to HVDC
converter substations within Subzone 2. It is expected that up to 300km of
interconnector cables in up to 12 circuits may be required. It has been
assumed that the majority of the length of these cables will be located within
Subzone 2. As stated in paragraph 7.3, it is expected that seabed conditions
will prevent full burial of up to approximately 26% of the total length of the
cables. Therefore, up to 78km of interconnector cable will require cable
protection on top of it.
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Export cables
7.7

Offshore export cables will connect the offshore platforms to the onshore
export cables at the Transition Joint Bays. As such, they will be laid from
within Subzone 2 to the shore. It is expected that up to 1,200km of offshore
export cables in up to 8 circuits may be required. Along the offshore cable
route, it is expected that seabed conditions will prevent full burial of up to
approximately 25% of the total length of the cables. Therefore, up to 300km
of export cable will require cable protection on top of it. Further, mobile sand
waves exist along the export cable route that, in places, may need to be
removed in order to achieve proper burial of the cables. It is assumed that up
to 10%, or 120km, of the total length of cables will need to be installed with
the help of dredging to remove mobile sand waves.
Cable crossings

7.8

Where cables need be installed across other pipes or cables already in place
on the seabed, the cable installation depth will be made gradually shallower
on either side of the crossing. At the crossing itself, the cable will be laid on
the surface, to prevent accidental damage to the existing pipe or cable. The
lengths of cable that are exposed or buried to a shallow depth will then have
cable protection installed over top of them.
Cable landfall works
Crossing the intertidal area

7.9

Between the low water mark and any ‘exit pit’ from the method used to cross
the sea defences, the offshore export cables may be installed through the
intertidal area using the same jetting, ploughing, and/or trenching methods
used offshore. However, additionally, the cables may be installed at least in
part using land based digging and trenching equipment.
Crossing the sea defences

7.10

The cables may be installed underneath the sea defences using a number of
methods. Various ‘trenchless’ techniques such as horizontal directional
drilling, thrust boring, and auger boring could be used to install ducts from the
transition joint bays, underneath the sea defences, and out to an ‘exit pit’ in
the intertidal area. Offshore export cables could then be pulled into these
ducts without the need to disturb the sea defences, or some sensitive
environmental receptors that are located on the seaward side of the sea
defences, other than for access for vehicles and people to the beach.

7.11

Further information on the offshore cable installation methods can be found in
the Project Description chapter of the Environmental Statement (Volume 1,
Chapter 3: Project Description, Document Reference: 7.1.3).
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8.

Onshore Cable Installation
Transition joint bays

8.1

A TJB for each cable or cable circuit (up to eight) will be located on the
landward side of the sea defences within a transition jointing pit in which the
offshore cables will be joined to onshore cables. The total area in which the
TJBs will be contained will not exceed 100 m by 150 m and none of the eight
TJBs within that area will individually exceed 25 m by 10 m.

8.2

The TJBs will be excavated by a mechanical excavator and will be concrete
lined to ensure mechanical strength and to enable a clean, secure and
weather-proof working environment during cable jointing. A generator will be
required to provide power supplies during jointing operations. Continuous
pumping may also be required if the TJB is below the water table.

8.3

On completion of the TJBs, the excavation will be reinstated to the original
ground level with excess material removed from site.

8.4

‘Link boxes’ are required adjacent to each of the TJBs. They will likely be
located away from the TJBs but within the onshore cable route corridor. They
must remain accessible throughout the life of the project and will therefore
have manhole covers.
Onshore Cabling

8.5

The onshore cable route corridor runs from the landfall at Horseshoe Point to
the proposed substation location at North Killingholme.
Prior to the
installation of the onshore cable route, various preconstruction activities will
be carried out, including surveys, environmental mitigation, erecting fences,
and instating compounds.

8.6

The onshore cable route permanent works may consist of:


Up to eight cable circuits for HVAC or up to two for HVDC or a
combination of the two;



Each HVAC circuit may be installed in a single trench and each
HVDC circuit may be installed in up to two trenches (including
associated fibre optic cables and their associated ducts), or several
circuits may be installed in the same trench;



Various crossings, located where necessary to pass various
obstructions;



Jointing pits, which will be located every 750 m to 2500 m along each
cable circuit; and



Link boxes and associated manhole covers, which will be connected
to some of the jointing pits but located away from them but within the
onshore cable route corridor.

Open trench cable installation methodology
8.7

HVDC trenches will be roughly 2 m deep, 1 m wide at the bottom and 1.5 m
wide at the top (ground level). HVAC trenches may be of a similar size to the
17

HVDC trenches, but they could also be up to 6 m wide at the bottom and 7 m
wide at the top and contain up to four cable circuits each. Where a physical
obstruction is encountered, the trenches may be deeper than 2 m in order to
avoid the obstruction locally. These dimensions allow for the trench walls to
be tapered as necessary for stability. Trenches may be excavated by
standard mechanical excavators or specialised trenching equipment.
Trenches will be shored up with wall supports where necessary for stability.
Where no obstructions exist the trenches will be located within a 20 m wide
strip, but where there are obstructions this strip may be widened to 30 m.
8.8

It is expected that all of the cable trenches in a portion of the route will be
excavated concurrently. Once all of the trenches are excavated, either the
cables, ducts or a combination of the two for all of the cable circuits will be
directly buried in them. If ducts are buried in any of the trenches, cables will
be pulled into the ducts later in the construction programme without having to
reopen the trenches (i.e., only access to and work within the jointing pits will
be required). The method of ducting is used to optimise the installation
programme and to facilitate a multi-phased installation by decoupling trench
excavation operations from cable supply.

8.9

The ducts or cables will be installed on a bed of stabilised backfill material of
an approximate depth of 100 mm and further covered with approximately 150
mm of stabilised backfill material to ensure a consistent homogeneous
medium for the dissipation of heat generated by the cables. A maximum of
650 mm of stabilised backfill has been assumed. The stabilised back-fill may
be covered with cable tiles and the trench backfilled with the material
excavated from the trench. Marker tiles may be around 6mm to 24mm thick
and made of plastic, either polyvinyl chloride (PVC) or high impact
polyurethane, or concrete. A warning marker tape may be placed about 100
mm above the cable tiles.
‘Trenchless’ duct installation methods

8.10

Various ‘trenchless’ techniques such as horizontal directional drilling, thrust
boring, and auger boring could be used to install ducts underneath
obstructions or infrastructure that the cables must cross. The onshore export
cables and associated fibre optic cables can then be pulled into these ducts.
Where these methods are used all of the ducts will be installed within a strip
that is up to 30 m wide.
Jointing Pits

8.11

When onshore cables are delivered to site they will come in up to 2,500 m
lengths, depending on the weight of the cable per metre and the carrying
capacity of the HGVs used to deliver them. All cable lengths need to be joined
to the next cable length and this requires the ends of each cable to be left
exposed when the cables are first laid. Each individual cable circuit requires a
separate straight joint which will be accommodated in a single jointing pit. An
all-terrain tractor/drum carrier will move the cable from the marshalling
compound to the pulling site.
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Link Boxes
8.12

Link boxes may be required at each jointing pit. They would contain cross
connections between the cable shielding, arrangements for earthing, fibre
optic joints, and fibre optic signal boosting equipment. The exact locations
and designs of these will be determined during the detailed design and
preconstruction phase of the project, but will be on field margins and in
accessible areas wherever possible. The link boxes may be approximately
1.5 m x 1.5 m at ground level and up to 2 m deep. They will be covered with
secure manholes to protect them, but provide access to technicians for
inspection and testing. Such inspections will be required periodically
throughout the project’s operational life.
Reinstatement

8.13

8.14

Following completion of the onshore cable installation, the working area will
be reinstated to its previous condition. If a multi-phased programme of works
takes place, some reinstatement may take place after the initial phase of
construction. This will include:


Reinstatement of intertidal area;



Reinstatement of topsoil and subsoil so that normal agricultural
practice can resume;



Reinstatement of land drainage systems and, where necessary,
installing a drain typically parallel to the cable route post construction;



Reseeding of any fields of grassland, grass margins and ditch banks;



Reconstruction of any drains, ditches or roads crossed using an open
cut method;



Replanting of any hedgerows, shrubs, and trees through consultation
with the local planning authority;



Restoration or repair of fences, gates, tracks, or hard standings;



Reinstatement of PRoW along their former alignments where
temporary diversions have been put in place during construction;



Replacing topsoil where it has been stripped; and



Loosening or ripping subsoil where it may have been heavily
compacted.

Further information on the onshore cable installation methods can be found in
the Project Description chapter of the Environmental Statement (Volume 1,
Chapter 3: Project Description, Document Reference: 7.1.3).
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9.

Interfaces between Project One and Project Two

9.1

Project Two is the second project within the Hornsea Zone. The application
for the first wind farm project within the Hornsea Zone, Project One, was
submitted to the Planning Inspectorate in July 2013. Project One has a
capacity of up to 1,200 MW.

9.2

Project Two has been designed so that the onshore cable corridor sits
parallel, and wherever feasible, adjacent to the cable corridor for Project One.
By designing the project in this way, the impacts are reduced as a number of
the temporary construction compounds and access areas can be used for
both projects and the land take required will be reduced compared to the
situation where the corridors are not parallel or adjacent to one another.
However, this design means that, in the event of a simultaneous or
overlapping construction programme with Project One or in the event that
Project Two construction has completed prior to the commencement of the
Project One construction, access to and use of some of the temporary
construction compounds and work areas authorised by the Hornsea One
Offshore Wind Farm Order 2014 may be prevented or restricted by the
construction, or operation (where the cable for Project Two is installed directly
beneath a temporary construction compounds authorised by the Hornsea One
Offshore Wind Farm Order 2014), of Project Two. In order to reduce the
impacts to Project One in these circumstances, the DCO for Project Two
contains some temporary construction working sites (referred to in the DCO
as “compensation compounds”) and means of access to those compensation
compounds which are intended for temporary use by the Project One
undertaker to compensate Project One and reduce the impacts of Project Two
on Project One.

9.3

The Applicant submits that such works will constitute associated development
as they help address the impacts of Project Two on Project One Further
information on compensation compounds can be found in the Statement of
Reasons (Document Reference: 6.1) and in the Explanatory Memorandum
(Document Reference: 3.2).

9.4

In addition to the above, a number of other circumstances may arise due to
the close proximity between Project One and Project Two which may require
co-operation between the Project One and Project Two project companies. In
order to help ensure that the construction of one project does not have
detrimental effects on the other, a co-operation agreement is being
progressed between the project companies. This agreement will aim to cover
the following circumstances:
9.4.1

Simultaneous use of onshore side access routes – The situation may
arise where the side access routes to and from the Project One and
Project Two cable routes will need to be used simultaneously or within
short succession of one another. In such circumstances a level of cooperation will help in ensuring that the works carried out in respect of
one project are not detrimental to the works of the other.
20

9.4.2

Restriction in use of onshore compounds – As set out above, there
are likely to be instances where the compounds that will be used for
the construction of the Project One cable route will overlap the
compounds or cable route of Project Two. As such a level of cooperation between Project One and Project Two will assist in ensuring
that both Projects can coexist and construct at the same time or within
short succession without being detrimental to each other.

9.4.3

Overlapping offshore export cable corridor – The export cable
corridors for both Project One and Project Two overlap and as a result
a level of co-operation between Project One and Project Two will help
to ensure that individual cables for each project do not obstruct or
have a detrimental impact on each other.

9.4.4

Project Two offshore cable route overlapping Subzone 1 – In order for
the north eastern area of the Project Two wind farm to connect to
shore over the shortest distance, it may be expedient for the Project
Two offshore export cable route to cross through Subzone 1. A level
of co-operation will help to ensure that the Project Two cable route
through Subzone 1 is not detrimental to Project One.

9.4.5

Adjacent onshore substation sites – The designated area for the
Project One and Project Two onshore substations lie adjacent to each
other in Killingholme. As a result a level of co-operation will help to
ensure that works being carried out on each project are not
detrimental to the other.

9.4.6

400kV connection to National Grid substation at Killingholme – The
cable route from Project One and Project Two substations to the
National Grid onshore substation lie adjacent to each other or may
cross each other. As a result a level of co-operation will help to
ensure that works being carried out on each project are not
detrimental to the other.
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10.

Onshore Substation Construction

10.1

The onshore substation could comprise up to two electrical transmission
stations utilising HVDC and/or HVAC technology. Whether the electrical
transmission stations are HVAC and/or HVDC will be determined by the
mode(s) of transmission selected at the time of procurement. The electrical
transmission stations could include up to two main buildings abutting an open
yard (which may be partitioned with concrete or steel walls or fences
containing switchgear, electrical reactors and other electrical equipment) and
associated facilities.

10.2

The electrical export cables will enter the substation site from the North West
corner. The electrical power will pass through the building(s) and into the
electrical components in the yard. It will exit the site via underground 400 kV
HVAC cables which will connect to Killingholme National Grid substation,
located to the south of the site.
HVDC Electrical Transmission Station

10.3

The footprint and layout of the HVDC electrical transmission stations is
determined in part by the equipment, connections, safety clearances and
access required for components. The onshore substation could incorporate up
to two approximately 900 MW or one up to 1,800 MW Voltage Source
Converter (VSC) to convert the potential maximum ± 600 kV HVDC to 400kV
HVAC. HVDC and HVAC switchgear will be provided to control circuits and
allow safe working access.

10.4

Control and communications equipment will be accommodated in a building
that will include an interface to the National Grid Control Centre via
telecommunications facilities. Low voltage electrical power supplies (low
voltage power and lighting) for the onshore HVDC electrical transmission
stations will be provided by a locally connected auxiliary transformer with a
separate supply from the local Distribution Network Operator (DNO).

10.5

The main building(s) and site perimeter of the onshore HVDC electrical
transmission stations will be designed to reduce visual impact through the
type, colour, and shape of materials used, and through the use of effective
landscaping. The main building(s) may be up to 40 m tall.
HVAC Electrical Transmission Station

10.6

If the HVAC export option is used, up to two onshore HVAC electrical
transmission stations within the onshore substation will be required to allow
1,800 MW from Project Two to be connected to the National Grid. The
onshore HVAC electrical transmission stations will allow transformation of the
voltage to the required transmission system level and will provide reactive
power compensation and filtering equipment to ensure that the wind farm
complies with the technical requirements to connect to the National Grid. This
equipment will include up to eight main onshore transformers, 400kV and
export cable transmission switchgear, harmonic filtering equipment, shunt and
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dynamic reactors, autotransformers, lightning and transient protection
equipment, and other auxiliary equipment.
10.7

As with the onshore HVDC electrical transmission stations, control and
communications equipment will be accommodated in a building that will
include an interface to the National Grid Control Centre via
telecommunications facilities. Low voltage electrical power supplies (small
power and lighting) for the onshore HVAC electrical transmission stations will
be provided by a locally connected auxiliary transformer with either an internal
supply or a separate supply from the local DNO.

10.8

The main building(s) and site perimeter of the onshore HVAC electrical
transmission stations will be designed to reduce its visual impact through the
type, colour, and shape of materials used, and through the use of effective
landscaping. The main building(s) may be up to 15 m high.
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11.

Status of Grid Connection

11.1

SMart Wind Limited secured a Grid Connection Agreement from National Grid
Electricity Transmission plc (NGET) in October 2011. The current grid
connection is located at North Killingholme in 2019/2020.

11.2

Project Two has a capacity of up to 1.8 GW and is seeking consent for both
the offshore and onshore works required to connect 1.8 GW to Killingholme
substation. Currently Project Two has signed an agreement for a grid
connection of 1.0 GW at Killingholme substation.

11.3

Discussions with National Grid have indicated that there is currently grid
capacity available in time for Project Two which would allow the maximum
generation capacity for Project Two of 1.8 GW to connect to the Killingholme
substation (see letter from National Grid included in Schedule 1).
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SCHEDULE 1 – LETTER FROM NATIONAL GRID
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nationaigrid

Nalional Grid House
Warwick Technology Park
Gallows Hill, Warwick
cv34 60A

Tilman Schwencke
SMart Wind General Manager
SMart Wind Limited
11th Floor, 140 London Wall
London
EC2Y 5DN

Ross MeGhin
Offshore Customer Manager
ross.mcghinnationalgrid.com
Direct tel 44 (0)1 926 656107
Direct fax +44 (0)1926 656605

08 October 2014

www.nationalgrid.com

Dear Tilman

RE: HORNSEA PROJECT 2 CONFIRMATION OF AVAILABLE CAPACITY AT KILLINGHOLME
400KV SUBSTATION
Hornsea Project 2 is currently contracted to connect to Killingholme 400kV substation at a capacity of
1000MW. National Grid understands that SMart Wind is looking at increasing the connection capacity of
Hornsea Project 2 up to a level of 1800MW. Based on the currently contracted generation at
Killingholme 400kV substation, and the currently contracted wider background generation conditions
used to assess the impact, National Grid can confirm that at this time it would be possible to connect
Hornsea Project 2 into Killingholme 400kV substation at a capacity of 1800MW.

Yours sincerely

ROSS MCGHIN
OFFSHORE CUSTOMER MANAGER

Natonal Grid is a trading name for:
National Grid Electricily Transmission plc
Registered Office: 1-3 Slrand, London Wc2N SEH
Regislered in England and Wales, No 2366977

