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DC fault analysis and detection for offshore wind farms integration via MTDC
LI Jiapeng',LI Yujun', YUAN Xiaotian',JIA Ke’,SONG Guobing'
(1. State Key Laboratory of Electrical Insulation and Power Equipment,Xi’an Jiaotong University,Xi’an 710049, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: Two-level VSC(Voltage Source Converter) and half-bridge MMC are lack of the ability to control
fault DC current during DC fault. Therefore,in MTDC (Multi-Terminal DC) system, it is crucial to immedia-
tely identify and isolate the fault during the first period of DC fault,namely,capacitor discharging stage,other-
wise the overall system might be out of operation due to the fast blocking of converter valves. The initial
DC fault current analysis during capacitor discharging stage is the prior issue for fault detection in MTDC
system. A transient equivalent model is proposed for fault analysis of MTDC system,in which only high-
frequency components of the fault network are reserved,so the analysis in the failure period can be simpli-
fied. The analytical expression of fault current of faulty and healthy lines can be deduced based on the
proposed model. Based on the current difference between fault lines and healthy lines, a fault detection
method based on the average value of transient current is further proposed,which has the advantage of rela-
tively low computation burden, high fault resistance tolerant ability, and relatively low sampling frequency.
Numerical studies carried out in EMTP verify the accuracy of the proposed transient equivalent model and
the effectiveness of the proposed fault detection method.

Key words: multi-terminal DC system;DC fault analysis;transient equivalent model;average value of transient

current ; DC fault detection
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Method of access point selection and capacity optimal configuration for
VSC-HVDC line
LI Xiangqi',ZHOU Yang“,ZHANG De',LI Yunfeng',LI Yong2
(1. Economic and Technological Research Institute of State Grid Hunan Electric Power Co.,Ltd.,Changsha 410007, China;
2. College of Electrical and Information Engineering, Hunan University,Changsha 410082, China;

3. Institute of Energy Systems,Energy Efficiency and Energy Economics,TU Dortmund, Dortmund 44227, Germany)
Abstract: A new method of access point selection and capacity optimal configuration for VSC-HVDC line
is proposed. With the consideration of multiple typical overload operation conditions,a comprehensive sensi-
tivity factor is designed to evaluate all possible access points for VSC-HVDC line,so as to select the app-
ropriate access points to form a set of candidate schemes. Taking the DC injected power as the decision
variable and considering the line overload index and the capacity cost,the corresponding multi-objective opti-
mization model is established for each candidate scheme under different operation conditions. In addition,
related evaluation indexes are defined and introduced to measure the results under different candidate
schemes,so as to determine the optimal scheme. Through the simulation of New England standard system,
the simulative results show that the proposed method can effectively mitigate the overload problem under
the N-1 contingency and reduce the DC capacity cost as much as possible.

Key words: VSC-HVDC; access point selection; capacity configuration; comprehensive sensitivity factor; line

overload ; optimization
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Table Al Overload index data of candidate schemes under different operation conditions

WEIERR
Yss

Hi Ha Hs Ha Hs He Hr Hs Ho Hio
Sy 0 0 0.029 0 0 0 0 0 0 0
S, 0.063 0.063 0.092 0.063 0071 0063 0.063 0.063 0.063 0.055
S3 0 0 0 0 0 0 0 0 0 0
Sy 0.038 0.038 0.042 0.038 0040 0.038 0.038 0.038 0.038 0.037
Ss 0289 0.289 0.289 0289 0289 0289 0.280 0.289 0.289 0.289
Se 0 0.143  0.140 0 0.1430 0 0.143 0143 0.143 0.143
S7 0.633 0.681 0729 0.729 0.729 0549 0.729 0.729 0.729 0.729
Ss 0.025 0.186 0.186 0.059 0.186 0.025 0.186 0.186 0.186 0.186
So 0.073 0.073 0.073 0073 0073 0073 0.073 0073 0.073 0.073
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Table A2 DC injected power under different operation conditions and capacity configuration results of candidate schemes

B FLATE AT /MW
Y

Hl HZ H3 H4 HS HG H7 HS H9 HlO

S1 34.46  34.46 0 3446 4352 3446 3446 3446 3446 28.78
S; 39.88 39.88 18.21 39.88 39.88 39.88 39.88 39.88 39.88 39.88
S3 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Sa 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00 50.00
Ss 18.25 1825 1825 1825 18.25 1825 1825 1825 1825 18.25

Se 85.59 0 0 85.59 0 85.59 0 0 0 0
N 28.94 2894 0 0 0 50 0 0 0 0
Seg 75.94 0 0 75.94 0 75.94 0 0 0 0
Sq 0 0 0 0 0 0 0 0 0 0
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