
Case Study
The BESPOT is used to plan a particular 76 MW
WF + BESS project based on twice the median
DLH prices and a BS price of £400/half-hour. The
optimised variables and related system operation
are shown in Figures 2 and 3. The resulting NPV
of the project is £13.7m, from which the minimum
possible DLH and BS prices are estimated to be
146% of median DLH prices and £392/half-hour.

Conclusions
The BESPOT shows the capability of indicating:

• the optimal BESS size and strategies;

• the optimisation-based operation/profitability;

• the minimum service tendered prices that will
ensure profitable co-location projects.

The flexible BESPOT can be applied to BESS
projects in different regions, with adaptations to
reflect the specific system characteristics, local
market mechanisms and grid codes.
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Introduction
The energy storage-friendly reforms of ancillary
service markets in the UK have heightened
interest in co-locating battery energy storage
systems (BESSs) with renewable power plants
for the stacking of multiple revenue streams. To
facilitate the development of BESS co-location
projects, the Offshore Renewable Energy
Catapult and the University of Strathclyde have
been developing a Battery Energy Storage
Planning and Optimisation Tool (BESPOT) to
optimise the BESS size and operating/bidding
strategies for profit maximisation based on the
UK perspective. The effectiveness of BESPOT
is illustrated here based on a transmission-level
wind farm (WF) + BESS system that provides
Dynamic Low High (DLH) frequency response
and Black Start (BS) services in the GB.

BESPOT Framework
The BESPOT predicts the techno-economic
operation of a WF + BESS system based on
the built-in operating and bidding strategies
combined with specific system/market-related
physical and financial parameters, as shown in
Figure 1. The resulting net present value (NPV)
of the system will be maximised by finding the
optimal BESS size and strategy variables.
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Figure 1. Modelling framework of BESPOT.
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Figure 2. The optimised WF + BESS co-location project.

Figure 3. The optimisation-based WF + BESS operation.
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