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Fig.1 500 kV Sunan UPFC main
circuit topology diagram
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Fig.2 The topology of MMC
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Fig.3 The topology of half bridge module
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Fig.4 Reliability block diagram of sub-module
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Fig.5 Block diagram of phase arm reliability
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Tab.1 Failure rate of sub-module component

JCERE FITR e/ (ka') Bkl
IGBTx2 100 8.76x107* Skl 16]
2 200 1.752x107° k[ 16]
IGBT 4R <2 200 1.752x1073 TRLR
ey Bl e R 200 1.752x1073 TR
SMC 300 2.628x1073 TRLR

A 1 500 KV FREE UPFC $8 i 1 1 e 115
He S8 9o 112,117,120, 123 40, BRTUA BE 4
Bh 0% ,5% ,8% ,10% Hy TG F B S BACA(9)
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Fig.7 Reliability curve of MMC valve

with different redundancy
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Fig.8 Reliability curve of MMC valve
with different redundancy increment
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Tab.2 Reliable lifetime indices of MMC valve

k/n TUARE £(0.999)/a
112/112 1 0.001
112/117 1.05 0.76
112/120 1.08 1.86
112/123 1.1 3.19

%3 500 kV T EZWMTBIZHEHIERSITHER
Tab.3 Failure rates of 500 kV transmission equipment

% R0/ (R (Fra)7'] 1(0.999)/a
i 1.9 0.50
Wt it i 1.88 0.504
Wz 1.002 1.002
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Reliability Research and Design Optimization of Modular Multilevel Converter

DUAN Jun , XIE Yeyuan , JIANG Tiangui , ZHU Minglian , OUYANG Youpeng
(NR Electric Co., Ltd.,Nanjing 211102, China)
Abstract: As the key equipment of UPFC,the reliability of the modular multilevel voltage sourced converter operation directly
affects the safe and stable operation of the whole AC system. An k-out-of-n: G system model of Sunan 500 kV UPFC-MMC and
the basic analysis method for it are proposed in this paper. The relation between the reliability of valve and different
redundancies is clearly described. The reliability value and MTTF of Sunan 500 kV UPFC-MMC are evaluated. And the optimal
amount of redundant sub-module is analyzed basing on the indices obtained in forenamed study. The reliability design
optimization of MMC valve could meet the engineering requirements Sunan 500 kV UPFC and would provide a reference for
follow-up project.

Key words : UPFC; modular multilevel converter; reliability; reliability design optimization; k-out-of-n: G system
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Comparison and Selection of MV Distribution Network Planning

Schemes Considering Reliability Assessment
YANG Wenli
(School of Electrical and Electronic Engineering, Chongging University of Technology , Chongqing 400050, China)

Abstract: From two aspects of the collection and calculation methods of reliability parameters and the selection of planning
schemes, a formation and selection method of MV distribution network planning schemes considering reliability assessment is
proposed in this paper, and the application of the guidance on the reliability evaluation of MV distribution network is furtherly
enriched. This method includes parameter collection, reliability evaluation algorithm and formulation and comparison of
schemes. Cooperating reliability and economy, the incremental net benefit model of investment is proposed based on
“with&without comparison evaluation method” , and the difference between the simplified model and the scheme comparison
method based on life cycle cost minimization is analyzed under different power supply capacity and load demand. The
investment cost & benefit is analyzed based on dynamic economic indicators, such as net present value and net present value
rate, which can be used for multiple options. The case shows that the proposed method is feasible and effective.

Key words: MV distribution network; reliability assessment; with&without comparison evaluation method; life cycle cost;

comparison and selection
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Research on the Effect of 500 kV UPFC in Southern Suzhou

on Distance Protection and the Countermeasures
QU Feng', DENG Kai', ZHANG Yun', QIAN Wei', ZHOU Qiang', KONG Xiangping’
(1. State Grid Jiangsu Electric Power Co., Lid. Maintenance Branch, Nanjing 210002, China;
2. State Grid Jiangsu Electric Power Co., Lid. Research Institute, Nanjing 211103, China)
Abstract: It is conductive to improve the power supply capacity of power grid in the southern part of Suzhou based on unified
power flow Controller( UPFC). However, the integration of UPFC has an impact on the reliability, selectivity and sensitivity of
transmission line protection. In this paper, the fault equivalent model of 500 kV UPFC in Southern Suzhou is built combined
with the control and protection logic after line fault, then the influence on distance protection action is analyzed, as well as the
coping strategies are proposed.

Key words: UPFC in Southern Suzhou; distance protection; fault equivalent model; coping strategies
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