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Table 2 Simulative results of two-area model
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100

) ACE/ MW
(=]

t/s

5CPSI/%

0 400 800 1200
t/s

(¢) depst T EAE R

1500
B AL
5 g Y
0 : ’
g _
-1500 : - !
400 800 1200
t/s
(d) % DR 1A R
----- PID, —QL, - --Q(A), —DQL

[E 4 IEEE #5f 2 KISERPFELE R
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PID 198.962 8 100 5.598 648 0.010516 72.97
ey QL 199.556 2 100 3.393425 0.056542 100
frae Q(N)  199.556 3 100 3.341360 0.053409 100
DQL  197.0151 100 37.22523 0.035218 100

PID 198.989 9 100 5.65493 0.010614 65.35
a. QL 199.779 8 100 3.39168 0.041046 100

Q(N)  199.7919 100
DQL  197.065 8 100

8 E‘J%?&ﬁ?ﬁ%ﬁﬁﬂu EACE \Afﬂ] 6CPSj‘:’
x .y Fl 2 ARFRAhEs ) I L PR A I, T AR
th, DOQL B35 Ay 2 il 1 BE AL T HAtl 3 b B8 vk 4 il 44k

3.34465 0.038534 100
37.20494 0.034987 100
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Design of strong robust smart generation controller based on deep Q learning

YIN Linfei, YU Tao
(School of Electric Power,South China University of Technology , Guangzhou 510640, China)
Abstract ; Under the background of modern interconnected large power grid,a smart generation control strategy with
strong robustness in multi-areas is studied. In the framework of Q learning,taking the prediction mechanism of the
deep neural network as the action selector of Q learning,a DQL( Deep Q Learning) algorithm with strong robustness
is proposed,and on this basis,a smart generation controller is designed. The proposed DQL algorithm in the multi-
agent system is applied for smart generation control in the smart interconnected power grid,and is compared with the
traditional PID algorithm,Q learning algorithm and Q () learning algorithm. The simulative results of IEEE
standard two-area model and the four-area model based on China Southern Power Grid with 23 328 different parame-
ters verify the feasibility and effectiveness of the proposed DQL algorithm and the strong robustness of the designed
controller.

Key words:deep ) learning ; smart generation control ;strong robustness ;deep neural network ; multi-agent systems
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