Accepted Manuscript .

Renewable Energy

AN INTERNATIONAL JOURNAL

Evolution of a Transmission Network with High Proportion of Renewable Energy in
the Future

Wei-gi Zhang, Xin-yan Zhang, Shao-wei Huang, Yu-kai Xia, Xiao-chao Fan,
Sheng-wei Mei

PII: S0960-1481(16)30922-3

DOI: 10.1016/j.renene.2016.10.057
Reference: RENE 8245

To appear in: Renewable Energy

Received Date: 05 February 2016

Revised Date: 14 September 2016

Accepted Date: 26 October 2016

Please cite this article as: Wei-qi Zhang, Xin-yan Zhang, Shao-wei Huang, Yu-kai Xia, Xiao-chao
Fan, Sheng-wei Mei, Evolution of a Transmission Network with High Proportion of Renewable
Energy in the Future, Renewable Energy (2016), doi: 10.1016/j.renene.2016.10.057

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form.
Please note that during the production process errors may be discovered which could affect the
content, and all legal disclaimers that apply to the journal pertain.



http://dx.doi.org/10.1016/j.renene.2016.10.057

Highlights

(1)An evolution framework of transmission power system is established, which can handle the
high permeability renewable energy.

(2)The proposed network simplification method based on PTDF can effectively reduce computing
burden of evolution while keeping acceptable accuracy.

(3)An annual production simulation considering the fluctuation characteristic of renewable energy
is constructed to find out the bottleneck that restricts the transmission capacity, which is the
candidate of expansion branches. This also can be used for feasibility study and economic
assessment of different evolution schemes.

(4)A grid evolution method based on heuristic algorithm is proposed to find out optimal expansion
strategy.

(5)Production and evolution simulations are performed by using data from Zhejiang province
under two scenarios with different permeability. Test results show that the proposed framework is
a helpful way of network planning for power system with high proportion of renewable energy.
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