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Distributed state estimation of multi-area power systems based on
consensus algorithm
XIA Shiwei',ZHANG Qian',YU Jing’,LI Gengyin', CHEN Bing’,WU Haiwei’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University,Beijing 102206, China;
2. State Grid Jiangsu Electric Power Co.,Ltd.,Nanjing 210024, China;
3. State Grid Zhenjiang Power Supply Company,Zhenjiang 212000, China)

Abstract: Along with the continuous increasing of power grid scale,the traditional centralized state estima-
tion methods face heavy task of data communication and large computation amount,which is difficult to sa-
tisfy the requirements of current power system state estimation. Power system is divided into several non-
overlapping subsystems considering the nonlinearity of power system state estimation, and Lagrange multi-
plier method is used for decoupling the state estimation equation into a multi-area nonlinear state estimation
model of power system. A fully distributed state estimation method is proposed based on consensus theory.
The method does not need state estimation control center but only needs each subsystem to exchange the
consensus variables and the state variables of boundary nodes,and each subsystem can independently calcu-
late the estimation values of local state variables in parallel,thus the communication and computational bur-
den is balanced compared with the centralized state estimation. Simulative results of IEEE 14-bus system
verify the effectiveness of the proposed method.

Key words:electric power systems;multi-area;distributed state estimation;consensus theory
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Neutral grounding resistance selection and zero-sequence protection for

grid connected photovoltaic power station
LI Zheng',LU Jiping',LIU Jialin',HE Qian’
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,
School of Electrical Engineering, Chongqing University , Chongqing 400044, China;
2. State Grid Chongqing Electric Power Company,Chongqging 401120, China)

Abstract: Under the premise of ensuring the safety of person and equipment,based on the analysis of the
variation characteristics of zero-sequence current with neutral grounding resistance, and combining with the
selectivity and sensitivity requirements of zero-sequence protection of all levels of lines in the station, a
method for selecting neutral grounding resistance considering the nonlinear boosting of the photovoltaic
source and the performance of protection action is proposed. For different configurations of protection, the
proposed method can obtain the resistor value considering both primary system security and secondary pro-
tection performance. Through the actual engineering examples, the detailed resistor selection and protection
setting schemes are given,and the correctness and feasibility of the proposed method are verified.

Key words:photovoltaic power station;neutral grounding resistance ;zero-sequence current characteristics ;non-

linear boosting of photovoltaic source;relay protection;protection action performance
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Table A1 Measurement information of IEEE 14-bus system

T RGN RN

Zy Z, Z3 Z,

01 0 03 0 I 0 Fy 0
P1s 1.5708 P34 -0.2510 Pii6 -0.0816 Py.10 0.0745

Pis 0.759 4 Pay 0.2707 Ps.13 0.183 4 Piag -0.1051

Ps., -0.4081 Pg 0 Pi1y13 0.0188 Vg 1.0000
Vi 1.0600 V3 1.0000 Py -0.0610 Qs-10 0.066 5
Qi -0.174 8 Q34 0.047 3 Ve 1.0000 Qua-9 -0.036 6

Qs 0.0532 Q47 -0.154 0 Qa6 -0.086 4
Qs -0.0193 Qg 0.2103 Q13 0.099 8
Qir13 0.0141

Qi -0.016 0
TR R
Zc1 2 Z3 Zeq

Py 0.180 3 Ps3 -0.9420 P13 -0.1349 P1a -0.1490
Ps.4 0.600 6 Pasy -0.5427 Ps.g 0.4589 Pio-11 -0.0379
Q, 0.3523 P7.9 0.2707 Je 0 2 0
Qs.g -0.100 6 O3 0 Qi3 -0.058 1 Qua -0.0500

Qs 0.087 6 Qs.6 -0.208 4 Qio11 -0.016 2

Qa-2 0.0213 Ve 1.0000 Vo 1.000 0

Q7.9 0.1480

V3 1.0000
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Fig.Al Measurement configuration of IEEE 14-bus system with balanced and unbalanced partition
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