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~ Impact of declining short circuit levels

We at National Grid ESO are identifying and quantifying system requirements which are
affected by reductions in short circuit level and we share some of our work in this document.
In 2019 we intend to invite technical and commercial solutions from across the industry to
address needs in specific locations. Look out for more information as our Stability Pathfinder

Project progresses

Short circuit level (SCL) is an important parameter for
an electricity system. It is a measure of strength, a
key parameter for protection systems and along with
inertia determines how stable the electricity system is.
A description of SCL can be found in appendix A.

A major source of SCL is synchronous generation. As
the amount of synchronous generation continues to
decline so does SCL. SCL is a regional property.
Areas seeing decline in synchronous generation will
also see the largest decline in SCL.

In this report we have been assessing the times when
SCL is low and its impact on operability. Figure 1
shows the average rate at which SCL is set to decline
across the four Future Energy Scenarios [1]. There is a
steady decline out to the year 2025 where, in some
scenarios, there is an increase due to new
synchronous generation connecting.

We have investigated the impact of this decline in
three areas;

A Transmission protection. This could take
longer to operate or not operate as designed.

A Phase Locked Generators  with
converters have an increased risk of instability.

Loop.

A Whole system SCL. These trends mean
solutions are most effective at the same voltage
as issues .

As well as these, other operability challenges from
minimum and maximum SCL can also be a driver for
investment. Assets need to be able cope with high
SCL during a fault. This requirement will continue in
the future.
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Figure 1: National short circuit level 2019-2030

To manage the decline in SCL we will be conducting
a Stability Pathfinder Project in the South West and
Northern regions of Scotland at 400kV, 275kV and
132kV. The areas have been chosen in collaboration
with Scottish Hydro Electricity Transmission Limited
and SP Transmission.

Throughout this analysis we will be defining a range of
stability requirements including short circuit level and
static and dynamic voltage. We will be investigating if
there is a regional inertia requirement.

Once we have defined our requirements, we will be
looking for solutions from across industry. These can
be assets or commercial solutions. We will publish
more about this in 2019 once we have defined our
requirements.
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Short circuit level impact on

transmission protection
A

National Grid Electricity System Operator (ESO) has

been working in collaboration with the GB

transmission owners (TOs):

A National Grid Electricity Transmission
A Scottish Hydro Electricity Transmission
A SP Transmission

Together we have been working to understand the
impact of declining SCL on network protection.

Network protection systems are designed to detect
and safely isolate faulty equipment as quickly as
possible, limiting the fault affects on the wider
system. Faults left on the system can pose a safety
risk to people, damage equipment and lead to
instability for users of the power system and the
transfers of power upon the system. Protection
systems are designed to have a very high degree of
reliability and depend on the SCL being high enough
to trigger a protection relay. If the closest protection
relay does not detect the fault quickly, protection
further away would act to clear the fault. This will
disconnect more of the system and leave the fault on
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the system for longer.

Typically, circuits will have two main protections and
one back up protection, which is different from the
main protection. Overcurrent protection is a type of
protection typically used as back-up. Maintaining a
level of redundancy in protection is important to
ensure a safe and reliable system.

The SCL decline is not driven by a specific network
change. It is driven by broader a trend of increasing
non-synchronous generation growth, driving a decline
in synchronous generation running and availability to
run across the year. This trend changes the locations
of SCL sources across the system. This affects the
protection in different locations of the transmission
system differently.

Figure 2 shows how SCL is declining at different rates
across the country. In Scotland, the value starts at a
low point and further declines in the South of
Scotland by 2025. The largest decline is seen in the
North-East and East Midlands regions.

To understand what this means for protection each
TO selected some case studies to analyse in detail.
These have been selected for times and regions with
the lowest SCL identified through our year round
analysis out to 2030. These case studies examine
how the protection will operate with the declining
SCL. The case studies have identified some circuits
where back up overcurrent protection and earth fault
protection may be at risk due to declining SCL. This
will start to a reduce the redundancy of the protection
system.

The number of overcurrent back up protection
systems affected by declining SCL varies around the



