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Introduction

The medium voltage (MV) distribution
network is principally ring-shaped and
operated in open rings in China, which
creates an n-1 redundancy. In fast growing
cities such as Shanghai where the
distribution network is frequently forced into
the n-1 status,DSO's are pursuing for more
redundancies. This paper focuses on a
strategy to improve the reliability of existing
distribution networks where the rings are
composed of ring main units equipped with
load switches.
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The coherent DA scheme

Traditionally, a DA system is either a
centralized or decentralized intelligence
system. While the former one is able to
handle complex tasks based on global
information within the grid, the latter is limited
to solve simple problems but reacts faster.
In order to be compatible with the structure
modification led by tie line, we bring up an
coordinated method that uses the
decentralized intelligence scheme for simple
fault processing and resorts to the
centralized scheme for more complicated
tasks, so that the processing speed for
simple tasks would not be compromised.
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Reliability improvement

The reliability analysis shows that the tie line
and DA each contributes independently to
the improvement of system reliability. Effects
of these two methods on reliability
improvement are addable.

Optimization of the tie line

A tie line between two neighboring rings can
offer more redundancies to the network. This
new structure however doesn’t represent that
an n-1-1 criteria has been achieved. Certain
loads could still lose power in the n-1-1
cases that depends on the locations of
outages and tie line as well as the network’s
capacity constraints.
In order to minimize such power loss and
maximize the reliability improvement, an
optimal planning model is proposed to
optimize the location of this tie line. The
optimization to this model shows that for best
reliability improvement, the tie point should
be placed at the center of the ring, in which
case the risk of loads being 'isolated' is
reduced by 75%. And the tie line is expected
to transfer half of the total load from the
failed ring.

Conclusions

The DSO in Shanghai has launched a pilot
program in Pudong which has proven the
feasibility and effectiveness of this design.
We are also confident of that this proposed
strategy will grow more cost-effective
because the prices of automation and
communication devices decline while the
price of power loss increases.
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