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Introduction

This justification paper supports the installation of two Hybrid Synchronous Compensators (H-SC) at
Eccles 400kV (similar to our Phoenix NIC project), in combination with Real Time Thermal Rating (RTTR)
systems to provide boundary capacity and system strength. This project has been submitted to the
NOA51 process and although the final results will not be published until January 2020, we expect a
strong “proceed” signal for this project.
There are several primary drivers behind this investment. These are detailed below.

1
2



Boundary capability increase on B6
o The provision of voltage support at Eccles and the use of a real time ratings system on
the Moffat to Harker and Gretna to Harker 400kV overhead line circuits, and the
400kV cables at between Thornton Bridge cable sealing end compound and Torness
substation enables additional north to south power flows over transmission network
boundary B6 (SPT and NGET boundary).
o Network studies by SPT have shown that an uplift of 80-280MW can be achieved on
completion of this project, depending on the generation scenario background used
(studies have been carried out using the ESO’s FES 2019 and the SPT RIIO-T2
scenarios).



Torness Closure
o The nuclear power station at Torness is currently scheduled to close in 2030, however
the reliability of AGR type nuclear power stations of this generation has proven to be
significantly reduced towards end of life, so benefit can be seen by SPT to deliver this
project in advance of the date.



Recovering system strength
o This proposal introduces rotating plant back onto the system to recover some of the
system strength lost as conventional generators close, enabling further connection of
renewable generation on the system2.



Voltage support for Eastern HVDC Link
o The proposal will provide 600Mvar of voltage support at Eccles which will be required
on during high export conditions on the proposed Eastern HVDC link from the Torness
area.



Reactive power support under black start conditions
o Under black start conditions, reactive power support is essential to begin to reenergise the transmission system. If power is to come from the south east of our
network, for example from an interconnector at Blyth in NGET’s area, the support
provided by a synchronous machine at Eccles would support faster restoration times.

https://www.nationalgrideso.com/publications/network-options-assessment-noa
Also see EJP_SPT_SPT200137-142, Synchronous Compensation.
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This project meets the early competition criteria as the proposed Eccles HS-Cs can be considered
contestable and the project cost exceeds £50m. The competition aspects of this project are discussed
in section 0 and in Annex 18 of our RIIO-T2 business plan (Competition Plan).
This paper should also be read in conjunction with Annex 21 – Strategic Investment Plan for Load
which explains the interaction of this scheme with others in the load related plan and gives more
information on the assessment of boundary capability. Also see EJP_SPT_SPT200137-142, which
includes a detailed discussion on system strength in the SPT area and in Scotland.

2
2.1

Background Information
Boundary Capability Uplift

Each year the ESO and the three GB TOs undertake the Network Options Assessment (NOA)3, which
assesses the power transfer capability requirements of the GB transmission network via boundary
analysis, based on boundary capabilities calculated by the application of the National Electricity
Transmission Supply Security and Quality of Supply Standard (NETS SQSS) and a background of the
Future Energy Scenarios (FES) developed in that year, to determine the most economic, efficient and
coordinated approach to large cross-boundary network reinforcements.
Boundary B6 connects the SP Transmission and the National Grid Electricity Transmission (NGET)
systems. As with both other boundaries within the SPT network, B6 primarily supports the north to
south transfer, with power flow from the large renewable generation in the north to the large demand
centres in the south, although in times of low wind this boundary must also be capable of large south
to north flows to ensure demand security in Scotland. As the capacity of connected renewable
generation is expected to continue to increase, as seen in the FES 2019, the north to south required
flows will also continue to grow, please see Error! Reference source not found. below for the FES 2019
required transfers expected in the coming years, and an indication of the existing B6 boundary
capability, 6,600MW. These large flows lead to large constraint costs to manage these flows. In
2018/19 the annual cost of constraints to the GB consumer over this boundary was £XXXXXX, making
clear the need for reinforcements to increase this boundary’s capability.

3

https://www.nationalgrideso.com/publications/network-options-assessment-noa
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Figure 1. B6 economy required transfer.
Currently, boundary B6 is crossed by two 400kV double circuits and the Western HVDC Link, and has
an agreed boundary capability of 5.7GW based on the thermal rating of the SGTs at Harker within
NGET’s area, which is the limitation shown in Figure 1. Based on the limitations on the SPT network,
the boundary has a capability of 6.6GW. NGET are carrying out works in 2022 and 2023 to remove this
limitation to make the full capacity of the boundary available.
Boundary capability studies are carried out by the TO and verified by the ESO, and are based upon the
economy and security criterion defined within the SQSS4.
The SPT boundary B6 capability is limited by a double circuit fault, which is an event which must be
secured against, as defined within the SQSS. A double-circuit fault on the west coast onshore system
between Gretna and Harker, leads to low transmission voltages on the east, from Eccles 400kV down
to Spennymoor 400kV and Norton 400kV substations. The post-fault voltage drops below the required
limits (0.95pu) at a boundary capability above 6.6GW, and therefore this is the current stated limit of
this boundary from the SPT system. Studies have shown that the installation of capacitive shunt
compensation at Eccles will increase the steady state post-fault voltage to within limits for a boundary
transfer of 6.9GW, and transient voltages stay within limits at 6.8MW, showing a clear advantage
installing these devices in this location. These limits are defined within the NETS SQSS Chapter 6, in
table 6.3. For these raised boundary limits however, the limitation becomes thermal, on the east
between Thorton Bridge and Torness, and on the west between Moffat/Gretna and Harker, hence the
requirement for RTTR systems on these circuits.

4

See Annex 21 – Strategic Investment Plan for Load, Network Planning section.
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Figure 2. Electrical Diagram of B6 (ETYS 2018 Appendix A Figure A65).

The circuits that become overloaded under fault conditions are due to the large wind generation
causing power flow from north to south during high winds in the network area. During these
prevailing conditions, there is a high probability that wind speeds will be high and temperatures will
be low, and therefore there will be extra thermal capacity available post-fault to be utilised by the
ESO.
As part of our boundary capability studies for NOA, we have assessed what extra capacity may be
required on these circuits under a highly loaded system. The transfer conditions assume 6.8GW north
to south over B6 (2250MW on Western Link and 4550MW on the AC system). The following table
outlines the post-fault ratings and post-fault load on the limiting circuits for east and west
interconnector double circuit faults.
Table 1. Circuit Ratings and Loading
Circuit

Winter Rating (MVA)

Summer Rating (MVA)

6h

20min

6h

20min

Post-fault
MVA flow
(study)

Crystal
Rig
Torness 400kV

–

1570

2770

1170

2630

1860

Strathaven
Torness 400kV

–

1390

1580

1110

1220

1130

Moffat – Harker
400kV

2210

2370

1980

2100

2263

Gretna – Harker
400kV

2210

2370

1980

2100

2320

Electricity Ten Year Statement (ETYS) network models are prepared jointly by the TOs; the ETYS is published by the ESO, see
https://www.nationalgrideso.com/insights/electricity-ten-year-statement-etys
5
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It can be seen from the above that a real time rating system would allow the utilisation of the 20min
winter ratings of each of the circuits under the right conditions and potentially for longer than 20
minutes, allowing a higher boundary flow across B6 of up to approximately 280MW.
Note that the thermal limitations on the Torness – Thornton Bridge cables (Crystal Rig – Torness and
Strathaven – Torness circuits) are removed when the new Branxton 400kV substation is completed in
2027. Branxton substation “short-circuits” the existing cable sealing-end compounds at Thornton
Bridge and Branxton (on the Crystal Rig – Torness, Strathaven – Torness and Eccles – Torness circuits),
effectively bypassing the thermal bottleneck. This means that utilisation of the RTTR system proposed
for these cables is likely to reduce significantly at that time. However, the RTTR system will provide
additional boundary capability until Branxton is fully commissioned in 2027 and remains economic
due to the volume of constraints it is expected to relieve in that time. Note that the RTTR system on
the Torness – Thornton Bridge cables accounts for less than 1% of the total project cost.
2.2

System Strength

Large synchronous generators in the SPT area are closing, while renewables are growing rapidly. This
leads to a reduction in system strength over the RIIO-T2 and RIIO-T3 periods (2021 – 2031). System
strength is the ability of the electricity system to resist disturbance and is provided by generators6.
Large synchronous generators, such as those usually found in coal, nuclear or gas power stations are
much better at providing system strength than renewable generators such as wind turbines or solar
panels. Therefore, as large synchronous generation plant is closed, system strength reduces.
Low system strength makes it difficult to control voltages and frequency, which reduces the quality of
the supply provided to customers. In addition, system operability reduces, and at low fault levels the
operation of protection on the system becomes more difficult to predict. At the transmission system
level this means that additional capital investment will be required, e.g. in reactive compensation
equipment. Also, operational costs related to frequency control and network access for maintenance
or construction works will increase.
By specifying the Eccles dynamic shunt compensation as hybrid devices (H-SC), both voltage control
and system strength limitations are addressed.
2.3

Torness Closure

One specific synchronous generator that is currently scheduled to close shortly after the RIIO-T2
period is the nuclear power station at Torness. The current date published by the plant owner for this
closure is 2030, however the reliability of AGR type nuclear power stations of this generation has
proven to be significantly reduced towards end of life, so the need is clear to reinforce the network to
be able to manage this closure ahead of any unexpected closures. Should Torness close ahead of
reinforcement works to mitigate this closure, the B6 boundary capability will be reduced by around
1GW (based on NOA 2018 Y10 base network studies). The proposed works will bring the base network
up to above 6.6GW, which is a significant uplift from where the Torness closure leaves the network.
Other reinforcement works to mitigate this closure will also be required.
2.4

Voltage Support for Eastern HVDC Link

Under high north to south power flow conditions, system voltages are generally low, and one of the
current limiting factors for the 6.6GW limit of B6 is low post-fault voltages at Eccles 400kV substation.
When a large reinforcement, such as the Eastern HVDC link from the Torness area, is installed on the
6

Also see EJP_SPT_SPT200137-142 for a wider discussion on system strength.
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system, much larger north to south flows will be experienced on the network. In order to support
these flows, voltage support will be required near the north connection point of the link. The proposal
to install the 600MVar of voltage support at Eccles in the form of a hybrid synchronous compensator
will provide sufficient support for a 2GW link to be at full export. The fast acting system will support
any post-fault voltages to back within limits.
2.5

System Support Under Black Start Conditions

Under black start conditions, improved system strength and reactive power support is essential to
begin to re-energise the transmission system, particularly when energising large supergrid
transformers or sections of underground cable. The improvement in system strength also allows
renewable generators to contribute the restoration of the system at an earlier stage. One of the
proposed black start plans is for power to come from south east of our network in NGET’s area,
XXXXXXXXXXX XXXX XX XXXXXXXXXXXXXX XX XXXXXX the support provided by a synchronous machine
at Eccles would support faster restoration times. Externally led stakeholder panels have recently
demonstrated that consumers have the willingness to pay additional transmission system costs in
order to reduce the potential length of time of a black out situation, and this project directly supports
that requirement.

3
3.1

Optioneering
Proposed Solution

The proposed option to be delivered is the installation of two hybrid synchronous compensators, each
consisting of a combination of a synchronous compensator rated at 150MVA and a STATCOM rated at
150MVar, at Eccles 400kV substation, and a real time ratings system on the existing Torness –
Thornton Bridge 400kV cables and Moffat to Harker and Gretna to Harker 400kV overhead line circuits.
The benefits of this proposal are multiple, as described in the earlier section of this paper.
Via the NOA process, this project has been considered as an alternative to, and in combination with,
various other options delivering different levels of upgrade in different year to upgrade the B6
boundary capability. These options include the two Eastern HVDC links, as well as its onshore
alternative of building a new 400kV overhead line double circuit between Torness and Lackenby,
which are all much larger reinforcements, but deliver in later years and for much greater cost. This
project was initially designed to deliver a smaller boundary uplift but in shorter timescales and for less
cost.
3.2

Alternative Solutions

An alternative to this project would be to not complete any works. However, given the numerous
benefits achieved by the completion of these works: the additional system strength, the boundary
constraints relief, the support post-Torness closure and enabling the connection of a larger boundary
reinforcement, this alternative does not lead to an economic or efficient transmission system, as the
Transmission Owner licence requires.
3.2.1 Alternative Locations
Eccles has been identified as a key site for the installation of hybrid synchronous compensation. Its
location in the south east of the network area is a key location for re-energisation under black start
conditions enabling connection to the north east of England. For boundary capability, the voltage
limitations are breached specifically at Eccles 400kV substation, and therefore voltage support at this
key location is preferred above all others. The connection of a large Eastern Reinforcement such as
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the Eastern HVDC link is proposed to connect within the Torness area, and Eccles is both
geographically and electrically close to this site for maximum voltage support. Each of these reasons
leads to Eccles being the prime location, given that no other location on the network exists to bring
these benefits.
The circuits for the RTTR system have been specifically targeted on the limiting circuits on the system,
and no alternative economic solutions could be identified.
Studies have been carried out by SPT to demonstrate the value of installing a fleet of synchronous
compensators on the system to lift the system strength of the network back to the level that it is
currently operating at, with Torness nuclear power station still connected7. As well as at Eccles, there
are many other sites within the SPT area that would benefit from the installation of synchronous
compensators. The other key locations that have been identified that would provide the most benefit
overall, with the most valuable for within the T2 period being at Hunterston 400kV, Strathaven 400kVand Kincardine 275kV- substations. These benefits have also been highlighted by work carried out
by the ESO as part of their Stability Pathfinder project8.
3.2.2 Alternative Solutions
One of the main drivers behind this project is the reduction is system strength and voltage support
driven by the disconnection of synchronous generation on the SPT system. Once Torness nuclear
power station closes, there will no longer be any large synchronous generation on the SPT system,
and very little overall in Scotland and the north of England. An alternative to the proposal within the
paper would be the investment in a new synchronous generator within Central Scotland, which if this
was of large enough magnitude would prevent the need for this voltage support, as well as any further
reinforcement to increase system inertia and fault level infeed for the transmission network.
Currently there are no expected connections of such a generator, and therefore alternative must be
developed.
An innovative alternative solution would be to convert the existing nuclear power station at Torness
to a synchronous compensator upon closure. This option has the potential to deliver the same benefit
as introducing a new synchronous compensator or generator onto the system, but, in the case of the
generator, without the additional benefit of generating real power. There would be cost involved in
the conversion of the station, as well as a period of outage for the conversion, however this option
makes good use of existing infrastructure, should the plant be in a condition that would allow this to
conversion to be an option. It may be the case that the aging infrastructure at Torness, as well as its
location relative to a nuclear reactor in the process of decommissioning, would make this option
unfeasible. This alternative is outwith the remit of the SPT transmission licence, as any commercial
contract with external parties to provide reactive power would lie with the ESO (also see section 0).
However, SPT will continue to undertake studies to demonstrate the benefits of each of the above,
and propose solutions to the ESO and others to drive these options.
Alternative technologies could be installed at Eccles to provide some of the system requirements.
Instead of the hybrid devices, it would be possible to install only SVCs or STATCOMs to be able to
provide the fast-acting voltage support that is required for boundary capability, and voltage support
as required on the closure of Torness. This option would not however bring the other benefits that
7

Also see EJP_SPT_SPT200137-142, Synchronous Compensation.
https://www.nationalgrideso.com/publications/network-options-assessment-noa/network-developmentroadmap
8
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the addition of the synchronous compensator would bring, in the form of the additional system
strength. Alternatively, the synchronous compensator alone would not provide a fast enough
response to allow this to be used for post-fault voltage support so must be installed in combination
with the proposed STATCOMs.

4

Detailed Analysis

The economic justification for this project has been carried out by the ESO via the NOA process. This
has demonstrated that there is a strong justification for this project to be delivered in line with the
Eastern HVDC link from Torness in 2027, however given the additional system benefits SPT are
proposing to deliver two years ahead of this.
The boundary analysis based on the ESO FES and the SPT RIIO-T2 scenarios has determined that this
scheme has the ability to raise the B6 boundary capability by between 80-280MW, depending on the
background generation considered, which has the ability to reduce the constraint payments made by
the ESO each year to manage this boundary ahead of completion of any larger boundary
reinforcements.
Each of the scenarios has the nuclear power station at Torness closing in 2030, which is the year
currently estimated by the plant owner. Given the precedent set by other generation plant of this
type, the reliability of this station towards end of life may lead to an earlier closure. Should this plant
close ahead of suitable reinforcement, one detriment will be that constraint costs on B6 will be
significantly increased, which will be passed on to the end consumer. In addition, as the system
strength drops, the operability of the system will also come into jeopardy. The protection and control
of the system relies upon the fault level to clear any faults, and if the reliability of this protection is
reduced asset safety, and importantly potentially public safety could be as risk if a faulted system
remains energised. As such, SPT sees great value in delivering any measures needed to maintain
operability of the network ahead of this date to ensure that we can continue to operate the system
as required. The current proposed closure date for Torness power station is 2030, and SPT propose
to complete these works by 2025.
The chosen option is to install two hybrid synchronous compensators at Eccles 400kV substation, and
a real time ratings system on the existing Torness – Thornton Bridge 400kV cables and Moffat to
Harker and Gretna to Harker 400kV overhead line circuits, to allow the post-fault boundary capability
of the B6 boundary to increase to 6.8MW in 2025 (based on studies carried out using an ETYS 2018
model on the Two Degrees background), relieving constraint costs currently incurred by the ESO to
manage flows to the current limit of 6.6MW, whilst still maintaining the development and delivery
programme of the larger East Coast reinforcement for delivery in later years. This can be justified,
given the incremental increase seen on the B6 boundary following these works, whilst being
completed as enabling works for these larger reinforcements themselves. In addition, the wider
system benefits realised by the installation at Eccles vastly increases the overall value in delivering the
projects. Given the known reliability issues of AGR nuclear power plants such as Torness towards end
of life, SPT see the definite need to deliver this reinforcement well in advance of the expected 2030
closure date currently estimated by Torness nuclear power station to ensure that the system can
remain operable should this plant be removed from the system earlier than estimated.
The proposed works for this project are:
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At Eccles 400kV substation, install two hybrid devices, each comprising a synchronous
compensator rated at 150MVA and a STATCOM rated at 150MVar. A single-line diagram of
the proposed installations at Eccles are shown in Error! Reference source not found..
On the existing Torness – Thornton Bridge 400kV cables install real time ratings system.
On the existing Moffat – Harker and Gretna – Harker 400kV overhead line circuits, install a
real time rating system.

Aux.

Aux.

SC 1
150MVA

STATCOM 1
150Mvar

Hybrid
Synchronous
Compensator 1
(300MVA)

SC 2
150MVA

STATCOM 2
150Mvar

Hybrid
Synchronous
Compensator 2
(300MVA)

Figure 3. Single line diagram of installation at Eccles 400kV substation

The cost estimate for this project has been informed by our Phoenix NIC project and by responses
from five suppliers to a Request for Information (RFI) for the synchronous compensator component.
The basis of individual unit costs for the known items used to cost this project has been the SP Energy
Networks MoSC (Manual of Standard Costs) tool which makes reference to costs incurred during
previous similar projects. Site contractor costs have been derived from contract costs from previously
executed similar projects by SP Energy Networks in the RIIO-T1 period.
There are several risks that have been identified that will need to be managed during the development
and delivery stages of this project.
The innovative nature of the devices to be installed as part of this project inherently increases the risk
of this project. SPT have no experience of installing RTTR systems on the transmission system.
Experience will be drawn from shared industry innovation projects, as well as the existing knowledge
of protection and monitoring systems to best manage this risk. Whilst synchronous compensators are
not a new technology, SPT have only experience from the existing innovation project Phoenix, which
is the installation of a smaller hybrid device (about half the size at 140MVA). The operation and
maintenance of owning rotating plant is unknown to SPT, however this risk will be managed through
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the procurement process, ensuring that training and maintenance can be included within the contract
with any manufacturer to ensure that the handover period is managed.
This project involves the extension of the Eccles 400kV substation. The land around this substation is
not currently owned by SPT, and planning permission will be required to construct the devices within
the proposal. Early engagement with the surrounding landowners, local council and planning
authorities will help to mitigate this risk. In addition, visual mitigation has been a requirement for
previous development at Eccles, and therefore additional costs have been included within the scheme
as it is assumed that further mitigation will be required in the area. The extension of the substation is
also problematic due to the nature of the terrain and its ecological sensitivity. This leads to significant
additional costs, which have been informed by initial site surveys.
System outages at Eccles 400kV brings programme risk. To manage this, the outages will need to be
coordinated with other works in the area, and with Torness nuclear power station outages. This risk
is minimal as most of the construction will be offline, however outages on both 400kV busbars will be
required for the extension and addition of two new bays.
The current programmed milestones are shown below.
Milestone
Detailed Design and Engineering
Consenting
Procurement
Construction
Commissioning
Project closure

5

Dates
Ongoing – Q2 2022
Q3 2021 – Q2 2023
Q3 2023 – Q1 2025
Q2 2025 – Q1 2026
Q1 2026 – Q3 2026
Q2 2027

Competition

The ESO has made significant progress with their Stability Pathfinder project which aims to create and
manage a market for inertia and system stability services to be assessed against TO network solutions,
within an economic analysis framework similar to NOA. The ESO is currently running tender phase 1
for stability services, for providers that can start before the beginning of RIIO-T29. Our H-SC proposal
for Eccles falls within the scope of the Stability Pathfinder and we have already submitted the project
to the Stability Pathfinder RFI10 in September 2019. Although the in-service date of 2025 excludes it
from the phase 1 tender, we will continue to engage and work with the ESO and submit our proposal
to future tender phases.
In addition to the services required through the Stability Pathfinder, this project has additional
benefits which will not be quantified through the Pathfinder process. These include B6 boundary
capability uplift, steady state voltage support and system support within a Black Start event. The B6
uplift is being economically assessed by the NOA5 process and we expect it to support this project
(NOA project ECVC) by giving a “proceed” signal when the results are published in January 2020.

9

Phase 1 tender closing 17 January 2020 for stability services starting between April 2020 and April 2021.
https://www.nationalgrideso.com/balancing-services/system-security-services/transmission-constraintmanagement?market-information
10
https://www.nationalgrideso.com/document/148341/download
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We consider this project as already being subject to Ofgem’s early competition processes due to its
participation in the Stability Pathfinder and NOA processes as outlined above.

6
6.1

Future Pathways – Net Zero
Primary Economic Driver

The primary driver for this investment is to provide boundary capability and ensure economic and
efficient operation of a network with a high penetration of renewable, non-synchronous generation.
The proposed plant mitigates issues arising from network changes and the closure of large
synchronous generation plant and acts as a further enabler of future renewable generation across the
SPT network. Synchronous compensators are vital in ensuring a rapid recovery from a black start
situation and also enable renewable generation to contribute in the early stages of system restoration.
6.2

Payback Periods

This solution is required for technical compliance and therefore a payback period has not been
assessed. However, it is expected that the NOA5 process will consider this project to be economic
over the expected 40-year life of the assets.
6.3

Pathways and End Points

This solution is justified in all Future Energy Scenarios. We anticipate that system strength will
continue to be problematic as the system changes to achieve Net Zero.
6.4

Asset Stranding Risks

We do not consider there to be a risk of asset stranding in any of the future scenarios. We expect that
going forward, further compensation plant may be required in the RIIO-T3 period as more issues
emerge from changing generation and demand patterns.
6.5

Sensitivity to Carbon Prices

This scheme is not sensitive to carbon price changes.
6.6

Future Asset Utilisation

It has been assessed that the proposed solution is consistent with the future generation and demand
scenarios and that utilisation will remain high for the life of the equipment. When Branxton substation
is commissioned in 2027, utilisation of the RTTR system on the Torness – Thornton Bridge cables will
reduce considerably as explained in section Error! Reference source not found.. However, this system
will provide an economic, short-term improvement in boundary capability from 2025 until Branxton
is fully commissioned.
6.7

Whole Systems Benefits

This project enables system operation with very high levels of renewable generation, thus contributing
directly towards the achievement of Net Zero.

7

Conclusion

This justification paper supports the installation of two H-SC installations at Eccles 400kV in
combination with RTTR systems. Studies have shown that this creates between 80 and 280MW of
boundary capability on boundary B6 ahead of the Torness nuclear power station closure, and will
maintain the current stated 6.6GW of boundary capability beyond this. The completion of this project
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will also be enabling works for any large B6 reinforcement out of the Torness area, or upgrade of
existing interconnectors.
The project will deliver two hybrid synchronous compensators, two transformers and two circuit
breakers.
It is anticipated that this project will require preparatory works within the T1 period but will be
completed within the T2 period, by 2025. The total cost of this project is £95.3m with the £94.7m
spend anticipated in the T2 period.

7.1

Project Outputs

Asset Class
Circuit Breaker
Circuit Breaker

Name
400kV CB (Air Insulated
Busbars) (OD)
400kV Switchgear - Other

FACTS

400kV FACTS Equipment

Protection

Protection Schemes

8

Outputs included in RIIO T1 Plans

Not applicable.

Voltage
400
400
400
Other

Units
Each
Each
Per
Installation
Individual
Schemes

Output
2
6
7
6
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Appendix A - Proposed Synchronous Compensator Locations
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