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Fig.3 Training process of evaluation network

22 BUTHZ

AT 4R AT 3-20-2 19 3 JZ BP i 28 o £ 45
B2 R 1 2 X R S B ek B, B A RS S
x(k)=1{AUs(k) ,AUs(k—=1) ,AUs(k =2) | , i th b FE
i u(k)={AU(k) ,AU(k) |

AT 45 (9 U1 2k H AR 2 e /IMEIE B 90 268 i 113 1)
Rt B Q k), ﬁ)‘iﬁ% /I ﬂ:ﬁﬁﬁl%ﬁ?{?:

E(k)— 2(k)— Q*(k) (10)
Tﬂﬁﬂ%ﬂ’]ﬂﬁ%%‘ﬁﬁﬁﬁ%ﬁi?ﬁ%% 4

JE, OE, de, 0 9
AWl =l a0 av(‘)/ ==he av(t)/ (an
Horr 1 AT 2827 2] 32 W, SR PRAT I 2% 45 2 () 1)
A,

PATRIZE I Zrad B AN 4 eos AR R R Q (k)
RZE(F 5 E VN N 4% 52 ) AL 4%
AULK)
e P VR o<
ﬁgzgz:é;—;ﬁ«ww% u(k) | i

B 4 TR Bl g2

Fig.4 Training process of execution network
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Fig.6 Comparison of control effectiveness for
U,y among different wind speeds
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Fig.7 Comparison of control effectiveness for
U,y among different voltage sags
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Stochastic optimal dispatch of power system
considering multi-wind power correlation
YANG Hongming', WANG Shuang'?,YI Dexin',YI Jun',LIU Dangfeng’
(1. Engineering Research Center of Electric Power & Traffic Safety Monitoring & Control and Energy Conservation
Technology of Ministry of Education,Hunan Provincial Key Laboratory of Smart Grids Operation and Control,
College of Electrical and Information Engineering,Changsha University of Science and Technology,
Changsha 410004, China;2. Shishi Electric Power Limited Company,Quanzhou 362700, China;

3. Electricity Management Division of Central Oil Field,Puyang 457001, China)
Abstract: With the consideration of the tail-dependent correlation of multiple wind farm power outputs,their
joint probability distribution is characterized by Gumbel-Copula function and a stochastic optimal dispatch
model of power system with multiple wind farms is proposed. The chance constraint is managed by SAA
(Sample Average Approximation) and the stochastic optimization is thus transformed to the computable and
deterministic non-linear programming,which is then solved by PSO(Particle Swarm Optimization) algorithm.
The influence of joint probability distribution,chance constraint credit level and sample times on the results
of optimal dispatch is analyzed by cases,which verifies the rationality of stochastic optimal dispatch based
on Gumbel-Copula joint probability distribution.
Key words: stochastic optimal dispatch; multiple wind farms; power correlation; Gumbel-Copula; chance

constraint; sample average approximation; wind power; models
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Coordinated voltage control based on action-dependent heuristic
dynamic programming for wind farm
XUE Shangging,CAI Jinding

(College of Electrical Engineering & Automation,Fuzhou University , Fuzhou 350108, China)
Abstract: A control strategy is proposed to coordinate the voltage control between DFIG-based wind farm
and STATCOM. The principle of ADHDP (Action-Dependent Heuristic Dynamic Programming) is described
and a voltage coordination controller is designed based on it,which takes the sending bus voltage deviation
of wind farm as its input and adopts neural network model to construct its execution network and
evaluation network. The additional voltage reference sent to DFIG-based wind farm and STATCOM is
generated by the execution network through minimizing the cost function outputted by the evaluation
network. Simulation is carried out for different wind speeds and voltage sags,which shows that,the ADHDP-
based controller,as a supplementary damping controller,coordinates the grid-voltage control between DFIG-
based wind farm and STATCOM,and suppresses the post-fault grid-voltage oscillation,verifying the
effectiveness of the proposed control strategy.

Key words: wind farms; STATCOM; action-dependent heuristic dynamic programming; voltage control
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