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1. Introduction
SP Distribution have applied for a new point of connection in the form of a new 132/33kV GSP in the
Lesmahagow area (Lesmahagow GSP), the closest transmission substation to accommodate this
installation is Coalburn 400/132kV substation. The GSP is required to mitigate fault level and thermal
constraints at the nearby Linnmill GSP. The substation is located in South Lanarkshire approximately
32km south east of Glasgow. At present there is no Distribution infrastructure at this site but there is
a large amount of interest and a number of generators contracted to connect from smaller scale
generators seeking a distribution connection.
The existing system consists of a 400kV substation at Coalburn containing 2 x 240MVA 400/132kV
Auto Transformers. The 132kV substation at present has connections to three wind farms as well as
Linnmill 132/33kV GSP substation.
The primary driver for investment at Coalburn 132kV substation is for the installation of a 132/33kV
GSP substation as requested by SPD, this GSP will alleviate thermal and fault level constraints at the
adjacent Linnmill GSP substation. The secondary driver is to facilitate the connection of additional
embedded generation in the area. In developing the proposed solutions at the substation we have
worked collaboratively with SPD to ensure the best whole electricity system is considered including
future customer’s requirements in an economic, co-ordinated and efficient solution way.

2. Background Information
This paper supports the proposed installation of a new 90MVA (Firm)/180MVA (Non-Firm) 132/33kV
GSP connecting into the Transmission network at Coalburn 132kV substation. The GSP is required to
mitigate fault level and thermal constraints at the nearby Linnmill GSP. At Coalburn substation there
is significant existing Transmission connected generation summarised in Table 1, and significant
embedded generation in Linnmill GSP shown in Table 2.
Table 1: Coalburn Transmission Connected Generation
Generator
Galawhistle
Kype Muir
Middlemuir
Blackhill Extension (via Linnmill
132kV)

Connection
Status
Connected
Connected
Connected
Connected

Size (MW)
55
88
51
60

Table 2: Linnmill GSP Embedded generation (2018 LTDS)
Generator
Andershaw Windfarm
Auchrobert Windfarm
Bonnington Power Station
Cleghorn Hydro
Glenkerie Windfarm
Hagshaw Hill Windfarm
Hagshaw Hill Extn Windfarm

Connection
Status
Connected
Connected
Connected
Connected
Connected
Connected
Connected

Size (MW)
36
36
11
0.75
18.4
15.6
26
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Hazelside Windfarm
Connected
2.4
Lesmahagow Windfarm
Connected
2.25
Nutberry Wind Farm
Connected
15
Strathaven South Windfarm
Connected
1.8
Stonebyres Power Station
Connected
6
Woodlands Farm Windfarm
Connected
1.35
Harecraig Windfarm
Accepted
36
SPD will submit a Modification Application for the connection of the new GSP substation in due
course. SPD justified funding for this substation as part of their RIIO-ED1 price review and funding is
available for their apportionment of this works. There are existing primary substations at
Lesmahagow and Douglas West; the associated 33kV feeder circuits run adjacent to the Coalburn
132kV substation. It is proposed that these, alongside existing embedded generation, will be
connected into the new 132/33kV GSP at Coalburn alleviating the fault level at Linnmill GSP as
shown in Table 3. The exact configuration of the associated 33kV network fed from the GSP
substation shall be determined by SPD.
Table 3: Existing Linnmill GSP Fault Level (as per 2018 LTDS)
Fault Level Value (kA)
Rating (kA)
% of Rating

Peak make (ip)
49.9
50
99.8%

RMS Break (Ib)
16.55
17.5
94.6%

There is no existing Distribution infrastructure at Coalburn GSP and so no forecast of embedded
generation increase. However, a view of the likely embedded generation uptake can be taken from
the scenarios for Linnmill GSP as shown in Table 4. At present, even with the current constraints, on
Linnmill GSP there are still very high levels of interest from new generation sites in the area. In the 6
months between January and June 2019 SPD received 19 applications totalling 82.40MW. This
indicates there is significant wind resource to be developed that will utilise this new GSP substation.
Table 4: Linnmill GSP Demand and Generation Scenarios
2018
Scenarios

2040 Forecast

Net GSP
Demand

Generation
Capacity

Total
Demand

Generation
Capacity

Net GSP
Peak
Demand

45.0

173

63.8

310.59

59.7

45.0

173

67.5

221.06

64.9

45.0

173

75

145.65

73.8

45.0

173

73.1

241.84

70.8

Community
Renewables
Two
Degrees
Steady
Progression
Consumer
Evolution

3. Optioneering
Only one option was considered viable for the provision of the new GSP at Coalburn substation,
summarised in Table 5, this is based on the existing contracted network infrastructure. Other
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options to establish a new substation at other locations were considered but the additional cost of
purchasing land and new circuits made this prohibitive and these options were not explored further.
Table 5: Proposed Scheme Summary
OPTION
1

DESCRIPTION

Cost £m

Option 1 – New 132/33kV 90MVA Switchboard
Utilise extension to 132kV substation for SGT4 to
provide suitable bays for connection
-

Install 2 x 132/33kV 90MVA transformers

Install 33kV cables to a new 33kV containerised
substation
-

£15.267m

Install 2 x 33kV incomer GIS circuit breakers

-Provide suitable accommodation for 21 panel 33kV
switchboard.

4. Detailed analysis
As only one option was assessed as viable within the existing contracted Coalburn 132kV substation
it is the only option that will be discussed within this justification paper. No CBA has been
undertaken at this stage as it has been deemed the optimal approach by the customer, SP
Distribution.

a. New 33kV Switchboard – Preferred Solution
This option would make use of the existing 132kV infrastructure at Coalburn substation to provide
connection to the proposed Lesmahagow GSP substation. The proposed connection is dependent
upon completion of the currently progressing reinforcement projects TORI 144 – Coalburn SGT3 and
TORI 263 – Coalburn SGT4 to install two additional 400/132kV 360MVA auto transformers at the
site. In addition to this, to mitigate the fault level, the 132kV switchboard shall be split into “A” and
“B” switchboards at the substation. As part of the substation reinforcement two 132kV bays will be
installed for the new GSP substation. Adjacent to the existing 132kV substation a new 132/33kV GSP
will be installed. A proposed schematic of the system is given in Figure 1.

OFGEM RIIO-T2 justification paper:

Issue 2

SGT2

240MVA

SGT1

240MVA

360MVA

SGT3

360MVA

90MVA

132/33kV

90MVA

132/33kV

SGT4

GSP Lesmahagow Fault Level Mitigation

Figure 1: Lesmahagow GSP Proposed configuration

SPD have indicated they will install a 33kV 15 panel switchboard at the proposed substation with
suitable space to accommodate up to 21 circuit breakers. This will accommodate existing 33kV
network infrastructure and provide suitable space to accommodate future generation sites. The
33kV network design shall be finalised by SPD.

5. Conclusion
The proposed solution for a new Lesmahagow GSP substation meets the primary objective of the
constraints associated with Linnmill GSP. The site provides additional thermal capacity and
mitigation of the fault level via the transfer of existing embedded generation to the new substation.
It also meets the secondary objective providing suitable capacity for future embedded generation in
the area.
The design has the following advantages:
1. Makes full use of existing 132kV infrastructure at the Coalburn 132kV substation to
minimise the cost associated with the provision of a new GSP.
2. Allow for future expansion to accommodate additional generation as forecast within
scenarios.
3. Consolidation of the new site adjacent to the existing GSP and utilising existing proposed
reinforcement will mitigate the wider impact of the new GSP.
This solution has the following disadvantages/risks:
1. Securing planning permission for the extension of the existing Coalburn 400/132kV
substation. Might introduce delays to the construction of the new GSP.
2. Connection application activity indicates significant demand in the area; consideration
should be given to additional schemes beyond the new GSP (such as ANM or future fault
level mitigation) installation to accommodate future generation.
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Summary Information





£15.267– total project costs
o SPD funded – £4.639m
o SPT funded – £10.628m
Timing of Investment – 2021/2025
Outputs:
o Addition – 2 x 132/33kV 90MVA transformer

Outputs included in RIIO T1 Plans
Not Applicable

6. Future Pathways – Net Zero
Primary Economic Driver
The primary driver for this investment is to provide network capacity to relieve constraints at
Linnmill 33kV and for the connection of new generation.
Payback Periods
No CBA was undertaken for this project and therefore a payback period has not been assessed.
Pathways and End Points
There is a high level of connection application activity in the vicinity of this site. The proposed
solution provides headroom for the connection of new embedded generation in the area; most of it
likely to be renewable. This solution is justified in all Future Energy Scenarios and provides
sufficient, secure network capacity, including headroom for new generation to enable the
achievement of Net Zero.
Asset Stranding Risks
We do not consider there to be a risk of asset stranding in any of the future scenarios and anticipate
increased generator connections in the area.
Sensitivity to Carbon Prices
The proposed solution is itself not sensitive to carbon prices.
Future Asset Utilisation
We expect utilisation of the assets to continue to increase as future demand and generation
connected to the site increase.
Whole Systems Benefits
A whole-system approach has been taken to identify the most economic and efficient solution while
also taking changes for Net Zero into account.

