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Application of similarity-calculation-based learning template library
in design and check of virtual circuit
GAO Lei',YAN Peili*, RUAN Siye’,XU Zhiyong*,LI Peng’,GU Junjie’
(1. State Grid Jiangsu Electric Power Company Research Institute,Nanjing 210036, China;
2. State Grid State Power Economic Research Institue,Beijing 102209, China;
3. North China Electric Design Institute Limited Company, Beijing 100120, China;
4. State Grid Jiangsu Electric Power Company,Nanjing 210024, China;

5. Nanjing Five-C Smart Power Grid Technology Co. Ltd.,Nanjing 211106, China)
Abstract: Though the design principle of smart substation secondary circuits is basically same,because the
virtual terminal description has not been unified,the virtual terminal connection of new substation is still
manually implemented with low efficiency. A method is proposed to automatically create the virtual circuit
template library for realizing the automatic design and the integrity and correctness check of virtual circuits
based on the keyword matching. Massive SCDs(Substation Configuration Descriptions) stored in the learning
template library are explored,the Chinese word segmentation technology is applied to extract the keywords
and the classic RKR-GST algorithm is introduced to calculate the similarity of virtual terminal descriptions
for the matching and integration of keywords as well as the creation,organization and improvement of the
virtual circuit template library. Experiments show that,with the proposed method,the efficiency and accuracy
of virtual terminal connection for new smart substation are greatly improved.
Key words: smart substation; substation configuration description; similarity; learning template library;
virtual circuit; design; check
S
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Improved PI-R current control strategy with complete compensation for

coupled harmonic voltage and current of DFIG rotor
QIN Shiyao',LIU Qihui*, SONG Shiyu?,LI Shaolin',ZHAO Yanan®
(1. State Key Laboratory of Operation and Control of Renewable Energy & Storage Systems,Renewable Energy
Research Center,China Electric Power Research Institute (CEPRI),Beijing 100192, China;
2. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The DFIG (Doubly-Fed Induction Generator) control strategy based on PI-R current controller in
the harmonic environment of power grid is improved. A dynamic DFIG model considering grid harmonics is
established and the commonly-used DFIG control strategies in the harmonic environment of power grid are
analyzed. Since the commonly-used DFIG control strategies do not consider the coupled harmonic voltage
and current of DFIG rotor,an improved control strategy is put forward,which compensates the cross coupling
between them to realize the decoupled fast dynamic control and improve the control performance. A method
for designing the PI-R current controller with rotor harmonic voltage and current coupling compensation is
presented. PSCAD/EMTDC simulations are carried out to verify the correctness and effectiveness of the
improved strategy and the simulative results prove that,the influence of grid harmonics on the current
distortion and power fluctuation of DFIG rotor is effectively suppressed and the power quality is further
enhanced,while the good control performances of PI-R controller are kept,such as the AC/DC variable
control without static error and the excellent frequency selectivity.

Key words: doubly-fed induction generator; wind power; harmonic analysis; electric current control;

dynamic model; decoupling control; PSCAD/EMTDC



