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Abstract: This article starts with the presentation of the
development status of Great Britain’s (GB) alternating current
(AC) and direct current (DC) transmission grid. On this
basis, this article addressed GB’s AC grid planning and DC
grid planning separately. In terms of GB’s AC grid planning,
the selection and establishment of future energy scenarios
and transmission grid model, grid demand analysis, and the
technical and economic benefit analysis are introduced. In terms
of GB’s DC grid planning, the economic benefit analysis of
the AC network power congestion costs incurred by the DC
grids, capital expenditure references, and economic analysis
are introduced. Case studies for the AC and DC transmission
planning assessments are presented and discussed. Finally, the
significance of its reference to China’s grid planning is proposed
to provide comparison and reference for China’s future grid
planning work.

Keywords: transmission grid planning; future energy scenarios;

economic benefit analysis
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Fig. 1 Electricity peak load curve of Great Britain (GB)
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Table 3 European HVDC GB connection zones and
their DC circuit lengths
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Table 4 Capital cost reference for DC grid planning
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Fig. 9 Iterative process for grid optimization
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Table 5 Incremental net present values for the British DC grid
with three European countries under CP scenario
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Table 6 Incremental net present values for the HVDC systems
between UK and the interconnected countries under
four energy scenarios
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Table 7 Benefits regret for the HVDC systems between UK and
the interconnected countries under four energy scenarios
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