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Fig.2 Independent control strategy of positive- and

negative-sequence components for grid-side converter
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Fig.3 Impact of control coefficient of inner
current loop on transient current
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Table 1 Parameters of lines

3 P/ (Q-km™) HLE/(mH-km™) HEA/(uF-km™)
K EF FF OEFR RF EF EFF

. B B8 3B BH B
L, 100 0053 0291 1018 2740 0.0132 0.0089
I, 60 0115 0345 1051 3.153 0.0064 0.0058

x2 EEFRSH

Table 2 Parameters of transformers

WIEAE  AR/(MV-A) (I w %
T, 100 110kV/35kV 10
T, 2.5 0.69 kV/35 kV 6

T o 78 T i 22 A 510y 902 56 B BELATL
®3 RSH

Table 3 Parameters of wind turbine

JeiF S8 ZHUE
ABLE R/ (MV-A) 1.5
UL SETHLFL/Q 0.0051
S L/Q 0.3314
HiBy/Q 0.1657
i FHL/Q 0.001
BRIV
8] ) 58 0 o 1 0.018
X RS HE/kV 1.7
N RE5
R W25 M/ F 0.01

x4 MUERBIEFSH

Table 4 Control parameters of grid-side converter

Pl HWIEANASE EFHRRNIFESE fUTHRIENA S
EY

A ke ko kD K ki
14 45 2675 3 300 2 250
Hod 5 400 3 300 2 250
B3 45 2675 L5 300 1.2 250
Badl 45 2675 3 1000 2 800

FLIR IR P Dl A 45 ) | 2 28 LA i UL 1
T, 1=0.4 s BIFEE 4 FrR 4B L, R E BC
PRAH B | L P BN 10 Q, 05 EE KA 500 s,
WORERESE 0.5 s, TEBURE I ELSK KUBLA (9 A D) Th 3=
P=-0.62 MW, T3 0=-0.2 Mvar, K% 1 4
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Fig.6 Comparison of d-axis and g-axis components of
positive- and negative-sequence currents between
simulative and calculative results
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Fig.7 Positive- and negative-sequence currents of

phase A under different values of active power
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Fig.9 Positive- and negative-sequence currents of
phase A under different transition resistances
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Analysis on asymmetric fault current characteristics of inverter interfaced
distributed generator under positive-sequence and negative-sequence
current respective control strategy
CHANG Zhongxue',YANG Zhongli*, SONG Guobing' , HUANG Wei',KU Yongheng®,
SU Gaofeng®, WANG Xinming?
(1. School of Electrical Engineering,Xi’an Jiaotong University,Xi’an 710049, China;
2. State Grid Xinxiang Power Supply Company,Xinxiang 453002, China)

Abstract: In order to reveal the fault characteristics and fault mechanism of IIDG (Inverter Interfaced Distri-
buted Generator) ,the fault current expressions under independent control strategy of positive-sequence and
negative-sequence components are deduced based on the thought of power balance and controllable
characteristics. Then the influencing factors of fault current are analyzed. The analytical results show:the d-
axis and ¢-axis components of positive-sequence and negative-sequence currents are second order response
to voltage dip,and the trend of the three-phase positive-sequence and negative-sequence currents are firstly
increasing gradually and then decreasing to a steady value due to the overshoot of second order response;
the steady-state value of the positive-sequence and negative-sequence currents are related to the active
power output,reactive power output and positive-sequence and negative-sequence voltages,and transient
characteristics are closely related to control parameters of converter and current phase at the moment that
fault occurs. Simulation on PSCAD and recording data verify the correctness of the theoretical deduction. The
proposed analysis method can effectively reflects the fault characteristics of IIDG and provide theoretical
reference to fault characteristic analysis of inverter’s interfaced components and related relay protection.
Key words: IIDG; grid-side converter; asymmetric fault current; failure analysis; short circuit currents
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Construction method of wireless monitoring system for wind turbine

FU Zhixin',LUO Yang',DING Guorong’,YUAN Yue'

(1. College of Energy and Electrical Engineering,Hohai University,Nanjing 211100, China;
2. State Grid Jiangxi Electric Power Company Shangrao Power Supply Company,Shangrao 334000, China)

Abstract: The wireless monitoring system of wind turbine is constructed from two aspects:node deployment
and routing protocol. Considering the spatiality of typical fault distribution of wind turbines,a spatial regular
tetrahedron node deployment scheme is proposed to decrease the number of deployed sensor nodes to the
utmost. The proposed scheme applies the regular tetrahedron theories into the node deployment of the
monitoring system and focuses on monitoring the cabin gearbox,generator and transmission shaft. Based on
this,a routing algorithm applicable to wireless monitoring system of wind turbine is proposed by improve the
cluster head selection method of the classical LEACH routing protocol. Considering the residual energy of
nodes and the geometrical distance between nodes synthetically,the algorithm can improve the communication
ability of monitoring system,balance the energy consumption of nodes and prolong the lifetime of the wireless
monitoring system. Simulative results show that the proposed spatial node deployment scheme expands the
monitoring ability of the system and the proposed routing algorithm effectively prolongs the system lifetime by
31.35%.

Key words: wind turbines; monitoring system; wireless sensor networks; node deployment; routing protocol



