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Abstract: The operation and control of large-scale wind power plants is a critical problem in the development of power

systems in China. Basic theory about the joint operation of wind-hydro-gas generators is proposed. Two control strategies,

the strategy based on smart energy management system(SEMS) and the strategy based on coordinated autonomous control

theory, are also described. For the high reliability and efficiency, the strategy based on coordinated autonomous control

theory is recommended strongly. Finally, a discussion about key technologies for the implementation of the joint operation

system of wind-hydro-gas generators is presented, which may be useful for further researches on the high performance

operation of large-scale wind power plants.
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Fig. 1 Wind power transferring to power system A
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(Joint operation strategy based on
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Fig. 2 Architecture of the SEMS
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3.2 SEMS – –
(Centralized control of wind-hydro-gas

hybrid power based on SEMS)
1 , A

, A

/ , ,

1/3 1/2( A

). ,

A (SEMS)

– – ( 3 ). :

|ΔPW| = |PW(T + ΔT ) − PW(T )|
, ΔPHy = PHy(T + ΔT ) −

PHy(T ) A

, ΔPG = PG(T +ΔT )−PG(T )
A . 3

, PG PHy A

SEMS(A) .

PW [T, T +ΔT ] ΔPW,

A ΔPW Δf
df

dt
( ḟ ) .

,

EW,

EW = {EΔPW
, EΔf , Eḟ}, (1)

SEMS EW CW,

CW = ξ (EW) . (2)
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/ (
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3 SEMS

Fig. 3 Centralized control strategy based on SEMS
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Fig. 4 Coordinated autonomous control of wind-hydro-gas generators

5 (Comparison of two

control strategies)
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6
(Key technologies)
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6.1 SCADA (Dynamic SCADA )
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6.2 (Advanced state estimation)
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6.3 (Prediction technology for

wind power)
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7 (Conclusion)
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