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Table 2 Results of static voltage stability analysis based on weak bus load increasing
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Static voltage stability analysis of offshore platform power system
based on source-load power dynamic matching
WANG Yansong',XUAN Dezhi',LI Qiang’
(1. College of New Energy,China University of Petroleum(East China),Qingdao 266580, China;
2. CNOOC Ltd.,Beijing 100027, China)

Abstract: The static voltage stability analysis of offshore platform power system is the premise to ensure
its security and reliability. Aiming at the feature of multiple slack buses in offshore platform power system,
an extended continuous power flow model is built based on the source-load characteristics of turbo-generator
and rotating load group,which considers the source-load power dynamic matching characteristics. Aiming at
small capacity characteristics of units in offshore platform power system and production requirement of rota-
ting loads,the static voltage stability analysis boundary constraint is established based on the limits of unit
output and bus voltage. The augmented Jacobian matrix of extended continuous power flow is deduced,and
a static voltage stability analysis method based on Newton-Raphson method is proposed. The static voltage
stability analysis results of an offshore platform power system show that,compared with the traditional Newton-
Raphson method,the proposed method can not only find the voltage weak bus along with the load increase,
but also give the output value of each unit adapting to the load increase.
Key words: static voltage stability ; multiple slack buses; continuous power flow; source-load power dynamic

matching;augmented Jacobian matrix
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Pilot protection of flexible DC grid considering active fault current limiting strategy
SONG Guobing',HOU Junjie',GUO Bing', WANG Ting', CHANG Zhongxue',SHEN Bing’

(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;

2. State Grid Shanghai Electric Power Research Institute,Shanghai 200437, China)
Abstract:In view of the problems of low reliability and sensitivity when the traditional DC protection princi-
ple is applied to flexible DC grid, the pilot protection of flexible DC grid considering active fault current
limiting strategy of converter is proposed. The polarity characteristics of fault current in the capacitor dis-
charge stage and active fault current limiting stage of converter are analyzed. Then the improved polarity
sequence of fault current is constructed,and the current waveform identification method based on Spearman
correlation coefficient is introduced to realize the fault area identification of flexible DC grid. The simula-
tive results show that the proposed protection principle can identify the fault area of flexible DC grid in the
capacitor discharge stage and active fault current limiting stage of converter, and has high reliability and
sensitivity.
Key words: flexible DC grid;active fault current limiting strategy; correlation discrimination; DC protection;

relay protection
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Fig.B1 Flowchart of static voltage stability analysis based on NR method
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Fig.B2 Topology of an offshore platform power system
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Table B1 Parameters of turbo-generators

ZH Kl

B R/ MW 3.73
T T R/ Mvar 0
A LR/ Mw 11
FT LR/ Mvar 9

A 1R 1.004

HE LR 1.05
AR 12
Ty T3 R 2

TE: B B R RR B R EASL LR EABONR L H.

#= B2 AT RSH
Table B2 Parameters of load bus

EIE S
W8 HUE S B4
HIE/ MW T/ Mvar
5 1 0.626 0.352
12 6 5.661 1.297
13 6 5.161 1.915
14 4 3.65 1.694
15 10 3.943 0.024
16 2 2.887 0.518
17 6 3.138 0.651
18 24 4.430 0.057
19 12 4.013 0.092

%< B3 BN HFINSH

Table B3 Parameters of induction motors

24 HiE
TR R 0.003 5
TG R 0.123 4
T ol 0.0133
TG g 0.123 4
RN 2.0324
O 5
IR FH 0.83
HUB S b 5 % T 6 L] 0.15
HAEREEL 2

VE: M. BB A
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Fig.B3 Voltage curve of weak bus when load increases
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Table B4 Voltage of other load buses when load increases

o H PR - H
RN RN
IR Bt IR A
5 1.0121 1.0196 15 09046 09687

12 0.9916 0.9951 17 1.0208 1.0223
13 09757 0.9798 18 1.0208 1.022

14 0.9804 0.9844 19 1.0273 1.0348
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Fig.B4 System frequency curve when load increases



