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1. Introduction

We're making big changes to our electricity system to support decarbonisation efforts
across the country, helping homes and businesses adopt low-carbon energy solutions.

These changes mean significant investment and upgrades to our Transmission network. As
we prepare our next Transmission Business Plan (RIIO-T3) for the period 2026 to 2031, we
need to take account of the rapid pace of change in the industry. This can lead to some
uncertainty of the details of our plans as we look ahead into the next decade and beyond.

Our new assets are expected to serve our customers for at least 40 years, but our forecasts
this far ahead can only tell us so much about the country’s energy system in the future. This
means that we need to make decisions on upgrading existing network assets and installing
new ones that are not just fit for our current view of the future but are able to be adapted for
what we can reasonably expect to happen.

We need to ensure that new and upgraded assets provide enough capacity for what might
be needed but equally, we have to avoid providing more than is required.

Planning for future needs is called Strategic Investment and Ofgem have defined this as
“as proactive investment that helps to manage uncertainty for future load and non-load
requirements on TOs' local networks”.

Striking this balance is an important aspect of our investment plan for the RIIO-T3 period and
we are seeking your views on our approach to Strategic Investment. As part of this we will
explain how we decide if Strategic Investment is appropriate for any specific project and
how we assess the options.

You can submit your responses here.



https://www.ofgem.gov.uk/sites/default/files/2024-07/RIIO-3_SSMD_ET_Annex.pdf
https://spen.engage-360.co.uk/surveys/55

2. What Is Strategic Investment?

As noted above, Strategic Investment is a term Ofgem have used to describe proactive
investments which may be subject to some uncertainty. So, what does this mean in practice?
Because it's a wide definition, we've provided some detail on how we consider it in our
network planning processes.

Substation Strategic Investment

SPT currently has 166 substations operating at 132kV, 275kV and 400kV. We forecast that
another 15 will be built in the RIIO-T3 period to connect low-carbon generation and to
reinforce the network for the increase in renewable energy it will need to transmit. We will
also be extending existing substations to integrate the new infrastructure. So what Strategic
Investment do we consider when we're building a new substation?

Connectivity

We build substations to create connectivity between different circuits which may be
overhead lines, cables, or both. Each of these circuits has what we call a bay in the
substation. A bay is the circuit-breaker, other switchgear and equipment. Our network design
determines the number of bays required at a new substation for the developments that are
known at that time but we can assess the possible additional connectivity that may be
beneficial or required at that substation.

Figure 1 - Substation with a bay highlighted



Strategic Investment Considerations

We need to consider how many bays we might need and how many can be accommodated
in the available space. Another important consideration is the extent to which we would
simply leave space for future expansion or install the equipment when the substationis being
built. These are not straightforward decisions. Here are some of the factors that we consider:

What development of the main interconnected transmission system can we foresee in
the area?

What generation or demand connections do we know about? How likely are they to
proceed to completion? What is the alignment with the Future Energy Scenarios
pathways?

If we build the additional assets on day one, how long will it be before they're needed?
This is important because we don’t want to leave assets connected to the system for
lengthy periods of time if they’re not being used. They need to be inspected and
maintained and there may be warranty issues.

What operability assets might we need? These could be reactors, dynamic
compensation or synchronous compensators.

What is the effect on the local environment? We have to balance the extent of the
development with the interests of landowners, the environment and communities. It's
important that we don’t acquire or develop more land than we need to.


https://www.nationalgrideso.com/future-energy/future-energy-scenarios-fes

Planned Strategic Investment

Substation Sl Case 1. Gas Insulated Substation, Spare Bay Allowance

The switchgear in Gas Insulated Substations (GIS) is housed in buildings. When we design
this type of substation we need to decide how many additional bays we may need in the
future so that we can design the building that contains the switchgear. We design the
substation so that there is space to extend the building in the future but overall, it costs less
to include the space for additional bays at the initial construction than it does to extend it
later.

While a standard approach doesn’t apply in every case, our starting point is to allow space
for two spare bays at each end of the GIS building. This is in addition to the number of bays
being constructed for the application. The allowance for four spare bays represents around
25% additional capacity of an average GIS substation and requires the building to be around
18% longer as a result. Because we already factor in the development of the network and the
connections that are likely to be required, we think that this is an appropriate allowance for
further expansion for developments that are not certain at the time of construction.
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Figure 2 - 132kV GIS Building Showing Two of the Spare Bay Allowance

e Question 1: Please provide your views on our base space assumption
for spare bays. Do you think it's sufficient? Are there any other factors
we should consider?


https://spen.engage-360.co.uk/survey?q=2022%7clL3Pc9fVzDCg0pNODIutihADu%2bG805EP2b2pe26bqe4mxqfg4eeNbj7mbcMSxKNvEsRqvfOzBFFhZ9WVboMtrw%3d%3d

Substation Sl Case 2: Bus Couplers And Bus Sections

When designing substations, a critical requirement is to maintain compliance with the
Security and Quality of Supply Standard (SQSS). One of the primary considerations is the
Infrequent Infeed Loss Risk', in other words, what quantity of generation is it acceptable to
disconnect in the event of a fault, or secured event? This requires careful design of the
substation to ensure that it meets this requirement, among others. We achieve this by
splitting the substation into sections using circuit-breakers known as bus sections and bus
couplers. The number of sections needed is determined by the number and capacity of
individual generators and the number and capacity of circuits connected to the substation.

Our options for deciding what bus sections and couplers we provide are:

1.  Only design for the bus sections and couplers definitely required at the time of
construction.

2. Only design for the bus sections and couplers definitely required at the time of
construction but arrange the substation layout so that we can install additional circuit-
breakers if we need to in the future.

3. Include the bus sections and couplers that we can reasonably foresee that would be
required in the initial design.

We generally discount option 1. We don't think restricting development of the sites is the
right thing to do. This is supported by the relatively modest incremental cost of option 2:
additional space and some minor electrical infrastructure is required to enable future
development. Option 3 is considered because retrospective installation of bus sections and
couplers is not just incrementally more expensive than including them from the beginning
but the arrangements to make it safe to work on the alteration causes significant network
disruption.

"“From April Ist 2014, this is a loss of power infeed risk of ISOOMW”

2 A contingency which would be considered for the purposes of assessing system security and which must not result in the remaining national
electricity transmission system being in breach of the security criteria. Secured events are individually specified throughout the text of this
Standard. It is recognised that more onerous unsecured events may occur and additional operational measures within the requirements of the
Grid Code may be utilised to maintain overall national electricity transmission system integrity


https://www.nationalgrideso.com/document/266526/download
https://www.nationalgrideso.com/document/266526/download#page=59
https://www.nationalgrideso.com/document/266526/download#page=71

Figure 3 - Substation with a bus coupler highlighted

Therefore, depending on our view of future developments at each substation, we will install
the additional bus section and bus coupler circuit-breakers that we can foresee could be
required to enable its development, maintaining compliance with the SQSS. The factors we
consider are the impacts on the access our connected customers will have during the works
and the wider network constraints that may be caused.

e Question 2: Please provide your views on our approach to bus
couplers and bus sections. Do you think we are right to consider
options 2 and 3 according to the individual needs of each substation?
Are there any other factors we should consider?


https://spen.engage-360.co.uk/survey?q=2022%7cjiUocOFqga%2fbJ8Lyp0PeqJv0oizrVc4aUuPyusH%2f5fgZXRKGtikoqA77Dlo6DRZKDYF4tMhKqZAXNp%2bjo2yduQ%3d%3d

Substation S| Case 3: Replacement Grid Transformer Ratings

Our interface with the distribution network is at substations that we call Grid Supply Points
(GSPs). We create these interfaces by connecting transformers to change the transmission
voltages of 275kV or 132kV to the distribution voltage of 33kV.

In the past, 132/33kV transformers, also known as Grid transformers, had ratings of either
60MVA or 90MVA and this was mostly decided by the system planners’ view of the likely
capacity requirements in that area.

Today when we plan network changes, we work closely with the Distribution Network
Operator (DNO) and align our designs with their Distribution Future Energy Scenarios (DFES).
This gives us a reference for planning the ratings of replacement Grid transformers and can
result in replacing 60MVA units with units rated at 90MVA. Note that we consider OMVA to
be the highest rating we can connect at 132kV GSPs without extensive civil works and
changes to the 33kV switchgear.

If we're intervening to replace a transformer we've determined that this is the right time to
maintain reliability of supplies. When we're replacing 60MVA Grid transformers which are
approaching the end of their lives, we have to make a decision on the rating of the
replacement unit. If the DFES doesn't indicate a need for future capacity, we need to
consider whether it is prudent to install O0MVA replacements. The important factors are:

e The DFES are robust scenarios aligned to National Grid ESO’s Future Energy Scenarios
but are inevitably more uncertain over longer timeframes but that are still well within the
expected life of a new transformer. We know that there is a general trend for
electrification of heating and transport and that generation and storage connected to
the distribution system continues to grow. It's reasonable to assume that there are
factors in the further time horizon that we, or the DNO, can’t know yet.

* Increasing the rating of the transformers will require an equivalent increase in the rating
of the 33kV underground cables connecting to the switchgear. In most, if not all, cases,
the cable systems are also in a condition where replacement is justified. So fora 90MVA
transformer, in our decision on uprating we only need to account for the cost of the
increasing the rating from 60MVA to 90MVA, not the full replacement cost as
replacement cables with a 60MVA rating would also be required in the like-for-like case.

The cost of replacing a 60MVA transformer with a 90MVA unit is around 13% higher than a
like-for-like replacement.

e Question 3: Please provide your views on our approach to replacing
60MVA Grid Transformers. Do you think we are right to provide the
increased capacity offered by 90MVA units even if there is no specific
driver currently anticipated by the energy scenarios?


https://www.spenergynetworks.co.uk/pages/spd_dfes_map.aspx
https://spen.engage-360.co.uk/survey?q=2022%7cjiUocOFqga%2fbJ8Lyp0PeqJv0oizrVc4aUuPyusH%2f5fgZXRKGtikoqA77Dlo6DRZKDYF4tMhKqZAXNp%2bjo2yduQ%3d%3d

Overhead Line SI: Asset Condition-driven Conductor Replacement

All assets have a finite life and we assess the condition of the conductors by intrusive and
non-intrusive techniques. This has led to a detailed knowledge of the condition of the asset
base allowing us to develop a long-term programme of replacement of conductors based
on their condition and prioritised by risk.

This programme has concentrated on ACSR (Aluminium Conductor, Steel Reinforced)
conductors which are replaced with AAAC (All Aluminium Alloy Conductor). The
improvement in material technology between the two types of conductors means that when
ACSR is replaced with the equivalent sized AAAC, there is a typical increase in capacity of
around 40%.

The works we do to manage condition issues are carefully coordinated with the programmes
to increase network capacity and provide connections to our customers. Where there is a
need to provide additional capacity, we develop a combined solution. However, there are
some occasions where there is no clear driver for increased capacity when the time is right
to replace the conductors but it is possible to provide a meaningful further increase in
capacity for a very modest cost increase. When we need to replace the conductors we have
to decide what the rating over the replacements should be.

For example, on our 132kV steel tower circuits, 175mm? ACSR conductor (type name ‘lynx’)
has a AAAC equivalent of 200mm? (type name ‘poplar’). This provides a 39% increase in
capacity. However for an additional cost of 4% 250mm? AAAC (type name ‘sycamore’) can
be installed, providing 25% additional capacity when compared with poplar conductor®.

It is often possible to provide even more capacity (13% greater than sycamore) by installing
300mm? upas AAAC conductor but the costs increase by around 20% to 30% on the like-for-
like replacement because the tower steelwork and foundations need strengthening work to
accommodate the larger conductor.

e Question 4: In the absence of a specific driver for capacity increase,
we will provide meaningful incremental capacity for a modest cost
increase, e.g. replace lynx conductor with sycamore rather than
poplar. We do not propose to provide the increased capacity offered
by upas conductor at 132kV due to the much lower cost/benefit ratio.
Please give us your views on this strategy.

3 The summer-pre-fault rating of lynx with an operating temperature of 50°C is 89MVA, for sycamore at 75°C it is I56MVA.


https://spen.engage-360.co.uk/survey?q=2022%7cjiUocOFqga%2fbJ8Lyp0PeqJv0oizrVc4aUuPyusH%2f5fgZXRKGtikoqA77Dlo6DRZKDYF4tMhKqZAXNp%2bjo2yduQ%3d%3d

3.Conclusion

The transmission network is at a point of transformational change. The whole industry
employs sophisticated modelling tools to provide viable scenarios of future demand and
generation trends. It is clear, though, that we are in the early days of this transformation so
while the direction of travel is clear, when it comes to making detailed, asset-specific
investment decisions, what the needs will be 10, 20 or more years in the future is less certain.
That's why in our RIIO-T3 business plan we've proposed to make Strategic Investments that
we think are prudent and appropriately balance this uncertainty with costs to consumers.
We very much welcome your feedback to help us finalise our plans.



