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Comparative study on electromechanical and electromagnetic transient model for grid-connected DFIG

LIU Qi-hui, HAN Xian-sui
(State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China)

Abstract: The computing speed of electromagnetic transient model for wind power system is very slow because of its complexity. To
solve this problem, a general electromechanical transient model is studied, in which there are not electrical components and high
frequency switching device, and it only consists of pure mathematic calculations, is simple and has fast calculation speed. There are
four parts including wind speed model, wind turbine control, generator/convertor model, and electrical control model. By comparing
the simulation results of this electromechanical transient model with electromagnetic transient model in PSCAD, we found that the
simulation time is reduced greatly and the results are agreeable basically, the simulation efficiency can be increased significantly at
the same time guarantee the accuracy of the calculation accuracy. The electromechanical transient model provides reference model for
simulation and modeling of large scale grid-connected wind farm and is of great practical value.
This work is supported by the Fundamental Research Funds for the Central Universities (No. 2014MS03).
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Fig. 2 Whole control block of DFIG on PSASP
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Fig. 3 Control block of the generator/convertor model
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R - Ty AT S ARADURE U RE % ey KT LI
HUBRIIZE Proeen I FE . 2RBE MR A7 AL A
AR S XGHRTA0E WG, TR 6
S L DR OO BUE s 2 RN TR MG, T

R IGER TR IR A 0 0, AERHLAT
ARAF N RE - SRR XU DAY, g LR
B RHMISERCE AN, XSS TR A

T

wir

- a)g) + ktg (thr - Qgen)

wir

1,8 4 0
t
(D
- a)wlr) + klg (Qgen - ler)

“Hgen

do,
=Z}?+Dtg(wg

K Tow ARIHLPIERE; Ty 9 RITHLI G5
B ow WEEFEE O I TTHVEAT: Toen N
RN R T 9 R LR R 2 ogen
H R BHU L Dy AESIIBHE REG ke N
e HNIE R4

TiAl, RO AR AR K ) 2B R
P (Maximum Power Tracking, MPT) 133, /&% GE
ARt TR A YR A D D ZE AR
SETNRI 75%LL R, 2 (2),

@ =—-0.67P> +1.42P +0.51 (2

1.4 PSASP X FEHLHEKIRE

R AR | R AL/ AR A AR | A AR
B RIS RGNS B, BRI T
DFIG HLHAL, il 6 Fror.

E 2
I AN T Ve

000 a e e j <« 3

140.02s| L0 p

6 Hl IR EBRITHIAE R

Fig. 6 Overall control diagram of electromechanical model
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Table 1 Comparison of output characteristics under the step

wind speed
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