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Submarine cable optimization and sizing considering load fluctuation characteristics
across multiple time-scales
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Abstract: Given that the time-varying characteristics of wind farm output lead to fluctuating loads on submarine
cables, the conventional cable sizing method based on maximum power output is overly conservative and fails to
fully utilize the cable’ s transmission capacity. To address this, a novel method for determining the representative
load value for cable sizing is proposed. Based on wind power forecast data, a dataset of submarine cable fluctuating
loads is constructed. Data processing is then performed using the maximum envelope method and an optimized clus-
tering algorithm to derive a typical daily load curve that more accurately reflects the actual fluctuation characteris-
tics. Subsequently, the representative load value for cable sizing is calculated by incorporating the load factor. A
comparative analysis of the economic benefits under different sizing methods demonstrates that the proposed
method, while ensuring reliable line operation, significantly improves the utilization efficiency of submarine cable
resources and reduces the capital investment cost for offshore wind farms. This study provides theoretical support
and practical guidance for the economical sizing of submarine cables in offshore wind farms.
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Fig.1 Steady-state thermal circuit model for three—core sub-
marine cable body
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Fig.2 Steady-state thermal assessment model for submarine
cables
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Fig.4 Flowchart of optimized clustering method
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Fig.5 Fluctuating load dataset at the sending end of a wind
farm submarine cable
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Table 1 Load factors under different data processing meth-

ods
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Table 2 Typical load values under different data processing
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Table 4 Calculated current—carrying capacity of submarine cable in different laying sections
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