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Fig.1 Drive train model of DFIG-WT
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Fig.2 Control block diagram of virtual inertia

frequency regulation for WT
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Diagnosis of stator winding inter-turn short circuit in DFIG

based on instantaneous average power in rotor side

MA Hongzhong,ZHANG Yan, WEI Haizeng, FU Mingxing, HUANG Chunmei
(College of Energy and Electrical Engineering,Hohai University , Nanjing 211100, China)

Abstract ; A method of stator winding inter-turn short circuit diagnosis for DFIGs( Doubly-Fed Induction Generators )
is proposed due to the measurability of rotor parameters of DFIGs. With the consideration of high-order harmonic , the
expressions of instantaneous rotor average power in conditions of normal and stator winding inter-turn short circuit are
deduced ,then the multi-loop mathematical model of DFIGs is established ,and the simulation calculation of rotor ave-
rage instantaneous power in conditions of normal and stator winding inter-turn short circuit in different degrees is car-
ried out. The variation of harmonic component of instantaneous rotor average power is obtained by the spectrum anal-
ysis of simulative results, which verifies the correctness of theoretical analysis. The results also show that the rotor ave-
rage instantaneous power spectrum is intuitional and simple,the 2nd-order harmonic components are not affected by
slip ratio and the high-order harmonic components have strong sensitivity to stator winding inter-turn short circuit.
Key words :doubly-fed induction generator ; rotor average instantaneous power spectrum ;stator inter-turn short cir-
cuit ; multi-loop method ; spectrum analysis
et et sttt ettt et
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Control strategy of virtual inertia frequency regulation for large
capacity DFIG-based wind turbine
LI Shaolin', QIN Shiyao', WANG Ruiming' ,CHEN Chen', YANG Jing’

(1. State Key Laboratory of Operation and Control of Renewable Energy & Storage Systems,
China Electric Power Research Institute , Beijing 100192, China;
2. State Key Laboratory of Wind Power System,Zhejiang Windey Co., Ltd. , Hangzhou 310012, China)

Abstract :In order to solve the problem that the wind turbines do not initiatively participate in the frequency regula-
tion of power grid ,the capability of large-capacity DFIG-WT( DFIG-based Wind Turbine) using stored inertia energy
of the rotor to participate in the frequency regulation of the power grid is evaluated. A control strategy of virtual iner-
tia frequency regulation of wind turbine based on accessory torque is proposed ,and its implementation principles and
control strategies are stu-died respectively. A Bladed and MATLAB co-simulation system of large-capacity DFIG-WT
is established ,realizing the whole process dynamic simulation of virtual inertia frequency regulation. The field test is
carried out on a MW class DFIG-WT by large capacity grid emulator for the first time , and the dynamic and technical
characteristics of the virtual inertia frequency regulation are revealed. The simulative and experimental results
support the theoretical analysis and verify the proposed control strategy.

Key words : wind power; DFIG-based wind turbine ;virtual inertia ; frequency regulation ; co-simulation ;field test
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*AL2.0 MW RUS XA X B S
Table Al Key parameters of 2.0 MW DFIG-WT

W S K
HE ThERI KW 2000
HE HLES KV 0.69
AEC B m 99
HrBhLA REEHESN RS (kg « m?) 11 857 570
R S R (r » min™) 8.33~16.8
Ui AR L 84.06
HWEIE] Hz 50
Hxt £ 3
. SE TR Q 0.005 4
A TE TR Q 0.027 1
PRI Q 0.006 1
B UR Q 01787
Pl SVPWM
WA TFRIE Hz 2000

BRI V 1050
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