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Introduction

The transmission system in South West Scotland will be operating beyond its capacity in the future
and non-build solutions will need to be developed and implemented to manage the system and
facilitate future generation connections. SPT in collaboration with SPD and the ESO have engaged
with developers on the best way forward to manage the system and facilitate their connections,
despite a lack of SQSS compliant transmission capacity. This has led to the development of high level
functional requirements for an active network management system that will curtail generation
output in a controlled manner whilst maximising the utilisation of the transmission capacity
available. The system will facilitate a commercial market for curtailment that all generators,
transmission and embedded, can participate in and thereby providing a level playing field for all
developers. This will also facilitate the future connection of generators under the same commercial
arrangements. Future connections could also trigger further reinforcements to provide additional
transmission capacity and any new reinforcements will be subject to economic appraisal to ensure
investments are progressed in an economic and efficient manner.
This paper supports the installation of a Generation Export Management System (GEMS) as an active
network management scheme for South West Scotland.
This paper should 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.
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Background Information

The RIIO-T1 submission included a Strategic Wider Works (SWW) project in Dumfries and Galloway,
which entailed the development of a new supergrid corridor between Auchencrosh and Harker. As
part of the SWW process a Cost Benefit Analysis (CBA) was carried out. NGESO carried out the CBA
[1] and the outcome was that the supergrid proposal between Auchencrosh and Harker proved to be
uneconomic. The CBA also assessed three other options and for the generation scenarios
considered any investment over and above a minimum scheme, which allows the modernisation of
aging assets and provides a modest enhancement to transmission capacity in Dumfries and
Galloway, was proved to be uneconomic. The CBA has shown that with the reduced scheme 95% of
the volume of generation in South West Scotland can flow through the system and only 5% needs to
be constrained. The CBA was carried out against the four National Grid 2015 FES scenarios and the
95% volume is relevant to the “Gone Green” scenario which is the most onerous and against the
other three scenarios (Slow Progression, No Progression and Consumer Power) the volume of
generation that can flow through the system unconstrained is more than 95%.
The decision was then taken by SPT in July 2016 not to progress any investment over and above the
minimum scheme, now referred to as the Kendoon to Tongland Reinforcement Project (KTR).
However, as this scheme does not provide sufficient transmission capacity to ensure that the system
is planned in accordance with NETS SQSS, a derogation application has been submitted to Ofgem,
which was approved in August 2019 [2, 3, 4]. Further, the ESO and SPT have reassured developers
that:
1. Their connections will remain intact and they will not be disadvantaged commercially.
2. The network is open for business and future connections will be offered.
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The above two principles have been communicated to developers through the Dumfries and
Galloway forums and a memorandum of understanding between SPT and NGESO has been agreed to
support this approach.
However, a non-build solution will need to be developed to ensure that the system is not exposed to
unacceptable overloads in the future. NGESO and SPT have been in discussion with developers to
progress options with which the system will be managed. These discussions led to NGESO
submitting a formal Planning Request to SPT [5, 6] (also see appendix B), in accordance with STCP
16-1 [7], to develop and install an Active Network Management (ANM) system to maximise the
utilisation of the available transmission capacity in the most economic manner.
At present, we have 2500MW of generation contracted to be managed by this scheme. It is worth
noting that this is around 1GW more than at the time when the derogation was submitted in 2017.

3
3.1

Detailed Analysis
Options

When the SWW needs case for South West Scotland was considered, the CBA [1] considered the
following options:
1. The Counterfactual. This is a “do the minimum” option, that nevertheless involves a
substantial upgrade of the 132 kV network between Kendoon North, Glenlee and Tongland
and decommissioning of assets at the end of their life.
2. High Capacity 132 kV network build, including a new double-circuit connection between
Glenlee and Dumfries.
3. Supergrid between Gleenlee and Harker. This option would build a new 400 kV doublecircuit from Glenlee to Harker, via Dumfries.
4. Supergrid between Auchencrosh and Harker. A 275 kV double-circuit between Auchencrosh
and Newton Steward was proposed, with a 400 kV double-circuit corridor from Newton
Stewart via Glenlee and Dumfries to Harker
The CBA found that there was no economic justification for proceeding with any option other than
the “do minimum” counterfactual. This solution accepts that network will be constrained from time
to time, but that the cost of managing these constraints is lower than the high capital investment
required for the other options. GEMS is required to manage the constraints when they occur, so
that overloading of the network is avoided.
3.2

GEMS Overview

The primary function of the GEMS system is to protect SPT assets by ensuring they are not exposed
to unacceptable overloads. GEMS will need to ensure that system security and reliability is
maintained by taking curtailment actions against generators in a timely and controlled manner. It is
vital that GEMS maintains power flows on the SPT network such that:
1. Pre-fault and post fault limits of SPT assets are not exceeded
2. Curtailment action is taken in a timely manner to prevent any disconnection of demand
customers
The GEMS system will receive half hourly ranking order information from the ESO in which
generators are listed according to their commercial position. . The system will then curtail (redispatch) generator outputs using predetermined values if this is required to maintain network

RIIO-T2 Engineering Justification Paper: SPT200132/33
South West Scotland Generation Export Management System

Issue 1

security. The GEMS system will monitor the status of the network and issue these instructions
accordingly for intact and depleted system conditions. The system will have three modes of
operation:
1. Steady state – in this mode GEMS will instruct generators to regulate their outputs to a
certain level with a certain ramp rate. This mode of operation is not time critical and will
ensure the maximum economic utilisation of the transmission network without exceeding
pre-fault system limits. The system will operate in this mode during intact and planned
outage conditions.
2. Depleted state – in this mode GEMS will need to act in near real time and to within the postfault capabilities of the transmission network. Instruction will be issued to generators for
fast ramp down and responses will be required in a timely manner to minimise exposure to
post-fault system limits.
3. Emergency state – in this mode GEMS will need to issue hard trip signals to generators at the
point of connection to ensure overloads do not cause asset damage or disconnection of
demand customers. This may also need to be applied when generators do not respond to
instructions in a timely manner.
GEMS will issue instructions to curtail directly connected and embedded generation (connected to
the SP Distribution network) output to avoid the overloading of transmission circuits. The scheme
will be dual redundant, comprising of two master controllers, and protection-grade local site units,
connected by a duplicate communication network. The master controllers will use the information
provided by the local site units, generators and the ESO to calculate available capacity and instruct
actions that need to be taken by generators.
Local site units will continuously monitor the current flowing through the circuits and the position of
the switchgear (open/closed). This large number of inputs is necessary to provide an accurate,
reliable real-time representation of the network capability. Local site units will pass this information
to the master controllers and will be capable of issuing the trip signals to the generators should they
fail to respond to GEMS instructions or in critical fault scenarios.
GEMS will interface to the ESO, SPD and User systems in real time and will need to log all operational
data for audit purposes. The system will be installed in phases and will be configurable such that it
can accommodate the connection of new generators to the transmission or distribution systems and
development of the network over time.
A conceptual overview of the scheme is provided in appendix A.
3.3

GEMS System Cost

The GEMS scheme cost has been informed by the cost of protection schemes, other ANM and load
management schemes, interfacing to instrument transformers and trip circuits, as well as
telecommunication and SCADA costs. The cost includes:
1. Hardware for master controllers and local site units. The GEMS scheme could potentially
span 21 sites, including the master controller sites. To ensure high availability, all controllers
up to the point of interface with users will be dual-redundant.
2. Development of a bespoke algorithm to combine network status and load with a commercial
position from the ESO to determine what action the scheme has to take.
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3. Dual-redundant communications to guarantee a high system availability utilising existing
communications routes.
4. Interfacing with local instrument transformers and circuit breakers to obtain in real time
network loading data and switchgear status.
3.4

Scheme Status

Functional requirements for GEMS have been prepared [3] and the next stage of the project is to
engage with suppliers and prepare a specification for the system. GEMS is planned to be in service
in the first quarter of 2022 at which time the commercial arrangements between the ESO and Users
are also expected to go live.
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Conclusion

The GEMS project is the result of extensive cooperation between SPT, the ESO, SPD and generation
developers. The requirement and justification for GEMS has been tested and established by this
engagement and the outcome of an SWW process. Furthermore, in accordance with the STC a
planning request from the ESO was issued to SPT to develop the system. It is therefore
recommended that the GEMS scheme progresses as planned.
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Future Pathways – Net Zero

Primary Economic Driver

The primary driver for this investment is to facilitate the management of network constraints in
South West Scotland to maximise network utilisation.
Payback Periods

This scheme is part of a solution that has been assessed as economic over the 40-year life of the
network assets.
Pathways and End Points

This solution is justified in all Future Energy Scenarios as set out in 2015. The current energy
scenarios for south west Scotland are more onerous than those of 2015.
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 schemes like GEMS will be required to manage constrained networks.
Sensitivity to Carbon Prices

This scheme is not sensitive to carbon price changes.
Future Asset Utilisation

The aim of GEMS is to maximise network utilisation in South West Scotland.
Whole Systems Benefits

The GEMS project is the result of extensive cooperation between SPT, the ESO and SPD, as well as
extensive engagement with developers. A whole system view was taken and an economic and
efficient solution was found to meet the needs of transmission and distribution-connected
generators, the ESO, SPT and SPD.
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Outputs included in RIIO T1 Plans

No outputs are included in RIIO-T1 plans.
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PR_2017_SPT001_KILS Capacity Restriction_V002.doc
Planning Request NGET to SPT 2017
Requesting Party:
NGET
Party to whom request is being made:
SPT
Date Request made:
24/08/17 – it should be noted that this Planning Request supersedes V001 dated 14/06/17
Description of requested change:
Based on the outcome of the original CBA carried out for the wider Dumfries and Galloway area
(previously known as TORI 141), the network post 2023 becomes radially fed from Kilmarnock South
400/275kV substation. As as result of this, there will be three supergrid transformers feeding the entire
Dumfries and Galloway group. In order to take an outage on one of these transformers, and
subsequently secure for the following SGT fault, a category 2 intertrip would be required, as defined in
CUSC.
In order to ensure the delivery of an economic and efficient network, the System Operator is seeking
solutions to manage the capacity restriction for the aforementioned scenario. The capacity limit for the
Dumfries and Galloway group will be set at 1000MVA in scenarios when only one Supergrid
Transformer is available at Kilmarnock South 400kV substation.
Reason for the Planning Request:
To ensure the satisfactory security of the Dumfries and Galloway group under circumstances where
only one Supergrid Transformer is available at Kilmarnock South 400kV substation.
Outages requested
Outage requirements will be specified upon determination of the most appropriate solution.
Assessment of Operational Impact
Proposed solutions will be assessed as part of a Cost Benefit Analysis approach by the System
Operator.
Note of any Health and Safety Issues as a result of this request.
Potential overloading of primary transmission equipment under the scenario where only one Supergrid
Transformer is available.
Note of impact to any third party
None known at time of request
Planning request to be submitted to appropriate Investment Planning data co-ordinator:
National Grid
SHETL
SPT

IP.DATA@uk.ngrid.com
Betta.rtsdata@scottish-southern.co.uk
IP.Data@sppowersystems.com
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