Transmission System Operator Briefing on Works Required at Bicker Fen
Note from National Grid Electricity Transmission Ltd to the Triton Knoll
Electrical Connection Development Consent Order Hearings
1.

This note has been prepared in response to a request of the Examining Authority to explain
the works that are potentially needed for a number of reasons at the National Grid Electricity
Transmission (NGET) Bicker Fen substation, not just to accommodate the Triton Knoll
Electrical Connection. It also explains why changes to the NGET works have arisen, which
has prompted Triton Knoll to seek to modify their proposed Development Consent Order for
their electrical connection works.

2.

There are multiple drivers for the work that NGET is likely to need to carry out at Bicker Fen
substation. Those drivers and the timing of when they are likely to happen – new sources of
electricity connecting at Bicker Fen or additional energy flowing through the substation –
have changed over time.

3.

As transmission licence holder, NGET is legally required when developing plans for the
transmission network, to do that in an efficient, co-ordinated and economical way1, to
facilitate competition and to have regard to the desirability of preserving amenity2. Where
multiple proposals are driving works in the same location, NGET must therefore come up
with proposals which are as co-ordinated, efficient and economical as possible and which
minimise environmental impacts to the extent that is possible, taking account of all of the
drivers. It must also design and plan the works in accordance with Construction Design and
Management3 (CDM) principles and must deliver the works in a timely manner for when they
are likely to be needed. At any one time, NGET is considering enquiries and applications
from multiple parties seeking grid connection to the National Electricity Transmission
System (NETS). This equally applies to Bicker Fen substation as part of the NETS.

4.

Bicker Fen substation was originally developed as a grid supply point, providing power to the
local area from the National Grid high voltage transmission system via Western Power
Distribution, who take power at lower voltages to homes and businesses locally. New
generation projects in the region have generated a need for NGET to reconfigure the original

1

Section 9 of The Electricity Act 1989
Section 38 and Schedule 9 of The Electricity Act 1989
3
Construction (Design and Management) Regulations 2015
2

400kV substation.

The first two proposals generating that need were Spalding Energy

Expansion Limited’s (SEEL’s) plans to generate more electricity at their site in Spalding and
Triton Knoll’s electrical connection. More recently, NGET also needs to accommodate the
connection of Viking Link, an interconnector proposed between the UK and Denmark.
5.

The Bicker Fen substation was also originally designed to ultimately accommodate up to four
Super Grid Transformers (SGTs), with just two installed initially. When considering the
modifications that are needed at Bicker Fen, an efficient, co-ordinated and economical design
is therefore required which will also support the installation of additional SGTs to serve the
planned generation connections as well as additional capacity in anticipation of future
proposals.

6.

For all of these drivers, or for any one of them individually if only one of these proposals
proceeds, NGET needs to reconfigure the substation layout to what National Grid calls a
“double busbar” design.

7.

If only SEEL and Triton Knoll connected, the layout shown on Drawing 1 (PDD-21765-1Lay-003), shows the double busbar reconfiguration that NGET would have most likely
needed to be built. Two bays are included in that layout which Triton Knoll could potentially
equip for their electrical connection with their unlicensed works.

8.

Because Viking Link also now needs to be accommodated and NGET needs to maintain the
future potential for additional SGTs, NGET needs to bring everything together in the most
co-ordinated, efficient and economical way. The potential new layout still involves reconfiguring the substation to a double busbar layout, but it is more extensive than previously
was the case and the substation will be more complex operationally.

That operational

complexity also drives a need for additional equipment.
9.

Drawing 2 (2505-TKN-GIS-Z-YK-0003), provided for information only, is a draft
preliminary indicative layout showing what is now potentially required. This is subject to
further change and NGET has yet to tender the works and carry out detailed design. At this
point in time, however, it represents NGET’s best view of what the potential layout could
entail, based on ‘Rochdale envelope’ principles.

10.

It can be seen that there are additional bays for Viking Link and there are bus coupling bays
and isolators designed into the extended double busbar layout for operational complexity
reasons. The draft layout incorporates provision for a future potential SGT and the Triton
Knoll and Viking Link bays are dispersed with each having connections at either side of the
substation for operational and system security reasons. This gives both of those customers

the most secure connection arrangements possible in the event of maintenance or faults taking
parts of the substation out of service in the future. To accommodate everything that is
potentially needed, it is therefore necessary to extend the fenced compound to the north east,
on land that already forms part of National Grid’s operational land holding.
11.

Based on this approach, the Triton Knoll bay on the eastern side of the substation needs to be
outside the existing fence line to avoid significant interaction with existing and future power
cable circuits. The layout now envisaged would ensure compliance with CDM principles,
reduce or avoid any increased thermal loading issues associated with proximity of power
cables, makes provision for future connection options, and reduce the risks to NGET’s
customers. By dispersing Triton Knoll’s two generator bays across the main and reserve bus
section breakers to the east and west sides of the substation:
11.1

the bay to the west can be constructed within National Grid’s existing operational
fence line; and

11.2

the bay to the east can be constructed outside the fence line and has the following
CDM advantages:
11.2.1 reduces the number of electrical circuits/services crossings (both existing
SGT2 and any future SGT which may be required);
11.2.2 reduces the volume of temporary works and the associated designs/ design
verification of the above circuits/service crossings;
11.2.3 reduces/eliminates the amount of transmission/distribution system outage
requests associated with the above circuits/service crossings; and
11.2.4 construction, operation and maintenance of this configuration by NGET will
be safer and reduces customer interactions.

12.

NGET has had some early discussion with planning officers at Boston Borough Council
(BBC) regarding potential layout based on options for the economic and efficient use of the
site. Further information will be exchanged as the iterative design process takes place, and
further discussions with BBC are anticipated to ensure that the authority is kept up to date.

13.

In summary, the reinforcement works required at Bicker Fen substation are not solely linked
to Triton Knoll’s electrical connection.

They are in part derived as a consequence of the

Triton Knoll connection but NGET cannot treat each of the grid connection works in isolation
in order to meet its statutory duties, outlined above. NGET will be appointing a main works

contractor and carrying out detailed design before starting the reconfiguration works expected
in 2017. Whilst further material changes to connection requirements, power flows in the
region and operational requirements are not currently envisaged, NGET hopes that this note
provides the Examining Authority with sufficient information to understand NGET’s
position. The basis for the indicative preliminary layout shown on Drawing 2 represents
current best information on the realistic worst case based on ‘Rochdale envelope’ principles.
NGET is nevertheless, statutorily obliged to consider and make offers to qualifying applicants
seeking connection to the NETS.

Whilst further significant changes are not currently

anticipated at this date, we cannot rule out a need for further reinforcement works on the
NETS including at Bicker Fen Substation should significant changes arise in the region.
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