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Variable-speed control for
a permanent-magnet generator with exterior rotor
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Abstract: Exterior rotor generator improves the efficiencies of wind and wind-energy conversion. Its mathematical

model is built in this paper. Based on the characteristics of the double PWM frequency changer, we propose a control

strategy for controlling the converter. By means of the AC–DC–AC converter, we convert the generator output with varying-

frequency and varying-amplitude into a constant-frequency AC for applications. The optimal usage of wind power is also

realized.
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1 (Introduction)
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2 (Mathematic model)
1 , d − q
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Te =
3
2
p(ψdiq−ψqid)=

3
2
piq[id(Ld−Lq)+ψf ]. (1)

ig = iq − jid, id d

β, id = ig cos β, iq = ig sin β :

Te =
3
2
p[

1
2
(Ld − Lq)i2g sin(2β) + ψf ig sin β]. (2)
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Fig. 1 Two pales outer rotor PMG drawing
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3 (Control system)

ig, ig id iq, id iq
i∗d i∗q , [3].
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udc ,
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(ua, ub, uc) (ia, ib, ic) ,

PLL θ,

, (usq, usd)
(isq, isd). P

Q:

P = usqisq + usdisd, (3)

Q = usqisd − usdisq. (4)

,

.

:

u∗
sq = (i∗q − iq)(Kip +

Kil

s
) + ω · Lid + usq, (5)

u∗
sd = (i∗d − id)(Kip +

Kil

s
) + ω · Liq + usd, (6)
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Fig. 2 Wind power control system direct with PMG

4 (Simulation research)
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Fig. 3 Electromagnetism torque Te
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5 (Conclusions)
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5 (Conclusion)
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