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Introduction
Power supply reliability improvement planning
is the major task of municipal and county
power grid enterprises, which aims to achieve
optimally supply reliability target within a
limited budget. This paper proposes a
methodology for making supply reliability
improvement planning.

Methods
Ø Conversion of internal operation level to
external supply reliability level
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For the three dimensions: reducing the
impact range and the frequency of power
outages, and shortening the duration of
power outages, reliability improvement effect
of each measure is quantitatively calculated.
When the total investment is fixed, the
priority of reliability option is determined
according to the marginal cost from low to
high.

Case Study
We verify the proposed methods with a 33node network adapted from an actual power
grid.
The Return on Investment (ROI) comparison
of various measures considering initial
investment is shown in Fig. 3.

Fig. 1 Mechanism of reliability improvement measures

The concept of equivalent node is proposed
to
simplify
reliability
assessment
of
distribution networks. The nodes are
classified into four types according to their
recovery time from a power outage. And the
external power supply level is calculated as
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Fig.3 ROI comparison within (a) the initial budget; (b)
the average cost

A comprehensive reliability planning scheme
with a budget of 300 million is proposed:
Improvement
Schemes
Contact lines
Arresters
Maintenance level
Total

Investment
(10 yuan)
2.13
0.20
0.66
2.99

∆𝑆𝐴𝐼𝐷𝐼
(h)
16.17
7.98
2.03
26.18

Conclusions
This paper proposes a quantitative reliability
management
method
for
municipal
distribution companies. This research can be
helpful for the quantitative reliability
management of municipal distribution
companies, and the proposed method can
maximize the use of investment budget to
improve supply reliability.

Fig.2 Reliability improvement measures

CIRED 2022 Shanghai Workshop Poster Session – Paper 244.

– Theme 4.

