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Power flow modeling and convergence analysis to brushless doubly-fed induction machines

LI Sheng-hu, HUA Yu-ting, ZHU Ting-han
(School of Electrical Engineering and Automation, Hefei University of Technology, Hefei 230009, China)

Abstract: To the power flow modeling of the brushless doubly-fed induction generators (BDFMs), it is found that their active output
under the maximum power point tracking (MPPT) mode is related to the power system operation condition, thus simultaneous
solution to power flow constraints of the BDFMs and the power system is newly proposed. For the BDFMs under power dispatch, it
is found that the reference power may not be satisfied by low wind speed, yielding divergence of power flow solution. A two-stage
power flow model is newly proposed. Effectiveness of power dispatch object is judged to choose the power constraints and solution
procedure for the BDFMs. To improve power flow convergence, the initial setting to the BDFMs set by the rotor slips or branch
powers is newly proposed. The numerical results on IEEE RTS test system are provided, which validate the feasibility and accuracy
of the proposed models.
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Fig. 3 Power flow algorithm for BDFM under dispatch
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Table 2 Power flow solution of BDFM under effective dispatch
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Table 3 Power dispatch by adjusting rotor speed

Prprmset/ P/ e
3 Sp 3
107 pu 10” pu %
0.8 -0.2721 1.305 1 0.6130
0.7 -0.244 8 1.178 1 0.594 2
0.6 -0.216 4 1.0529 0.569 9
0.5 -0.186 7 0.9299 0.5377
0.4 -0.1558 0.809 8 0.4939
0.3 -0.123 4 0.694 2 0.4322
0.2 -0.090 8 0.5877 0.3403
0.1 -0.062 6 0.504 1 0.198 4

4.3 BDFM U ag 4

Foo V- U JE B4 A, e L R BDFM %15 i
Hi R IR FIAH /1, BDFM % MPPT J530iz4T, KA
HL R, ERIRZE (KW, FaEkn) W
Bl S, IEAR 100 RF R ZERR K, ANEE 2 EL
%A%

R4 ETREAFTHENAEER
Table 4 Power dispatch by adjusting pitch angle

Prpruset / P/ Hedl
i Bl .
10™pu 10” pu %
0.8 0.158 1 1.3009 0.6150
0.7 0.722°5 1.1620 0.602 4
0.6 1.3339 1.028 3 0.583 5
0.5 2.004 4 0.8993 0.556 0
0.4 27511 0.774 5 0.516 5
0.3 3.5987 0.6537 0.4589
0.2 4.5856 0.536 6 0.3727
0.1 5.7757 0.4230 0.236 4

I R HRZE /pu

0 20 40 60 80 100
LR
5 FRERHMBIENRIRE
Fig. 5 Iteration error with flat voltage start
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