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Tab.2 Basic properties of other units

ML KA P /MW P/MW (7% <1\z§{/-h)ﬂ2 (7% (ﬁ'“(/_h),]J /76 T/h Ti/h o a, a, W,

1 0] 3.40 13 0.16 158.70 151.51 0 0 0 0 1

2 0 3.40 13 0.16 159.50 151.65 0 0 0 0 1

3 0 3.40 13 0.17 160.29 153.06 0 0 0 0 1

4 0 3.40 13 0.18 161.09 153.82 0 0 0 0 1

5 0 70.00 198 0.02 144.12 1616.27 4 5 200 200 8

6 0 70.00 198 0.02 142.88 1609.77 4 5 200 200 8

7 G 5.00 20 0.07 233.27 731.52 0 0 20 20 2

8 G 5.00 20 0.08 233.97 733.71 0 0 20 20 2

9 G 5.00 20 0.08 234.68 735.88 0 0 20 20 2

10 G 5.00 20 0.09 235.38 738.14 0 0 20 20 2

11 G 20.00 100 0.07 232.96 726.83 0 0 20 20 2

12 G 20.00 100 0.07 232.96 726.83 0 0 20 20 2

13 C 16.00 77 0.05 82.79 504.04 2 3 50 50 3

14 C 16.00 77 0.06 82.96 505.04 2 3 50 50 3

15 C 16.00 77 0.06 83.12 506.07 2 3 50 50 3

16 C 16.00 77 0.06 83.29 507.08 2 3 50 50 3

17 C 55.00 156 0.03 66.83 892.05 3 5 150 150 6

18 C 140.00 350 0.01 67.47 1099.92 3 5 150 150 6

19 C 100.00 400 0.01 46.54 1925.80 3 5 150 150 6

20 C 100.00 400 0.01 46.61 1937.65 3 5 150 150 6

21 C 3.40 13 0.16 158.70 151.51 5 8 200 300 8

22 N 3.40 13 0.16 159.50 151.65 5 8 500 500 10

23 N 3.40 13 0.17 160.29 153.06 5 8 500 500 10

24 W 3.40 13 0.18 161.09 153.82 3 5 300 300 8

25 \% 69.95 198 0.02 144.12 1616.27 3 5 300 300 8

26 W 69.95 198 0.02 142.88 1609.77 4 7 400 400 10
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Fig.4 Effect of load shifting for different scenarios
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Tab.4 Effect of A on cost

. Cue/ JTTC Cre B G C/ 1Tt Cy i fS
TR SR Ak Eaesial B /%  ERUKEmHY Ak Eeeng Zh/%

0.999 503.23 534.02 0 0 —
0.995 502.27 533.89 0 0 —
0.990 488.82 489.88 1.58 0 —
0.980 481.87 482.20 7.10 0 —
0.977 481.87 482.20 7.10 0 —
0.976 481.87 476.10 1.212 7.10 6.13 13.648
0.970 480.43 476.10 0.910 15.51 6.13 60.456
0.960 480.43 476.10 0.910 15.51 6.13 60.456
0.953 480.30 475.98 0.908 15.93 6.56 58.830
0.952 480.10 475.87 0.889 16.36 24.64 —
0.950 479.72 476.17 0.748 19.31 28.66 —
0.940 479.59 476.53 0.642 21.49 33.58 —
0.930 479.59 476.53 0.642 21.49 33.58 —
0.920 479.59 476.53 0.642 21.49 33.58 —
0.910 479.59 476.53 0.642 21.49 33.58 —
0.900 479.59 476.53 0.642 21.49 33.58 —
0.500 480.20 476.53 0.769 22.57 33.58 —

0 481.54 484.96 22.57 37.81 —
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Tab.5 Total system costs and carbon emission
costs for different scenarios

(LR AGRINA /T HEBOR AR/ J1 e

J o s 476.10 6.13
a1 469.73 5.87
T 51 484.56 7.31
151 472.32 5.98
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Dynamic voltage restorer based on super capacitor energy storage system
YI Guiping,HU Renjie
(College of Electrical Engineering,Southeast University, Nanjing 210096, China)

Abstract: The mathematical models of SCES(Super Capacitor Energy Storage) system are built based on the
equivalent circuits and a kind of DVR(Dynamic Voltage Restorer) based on SCES is designed,which uses the
super capacitor as the storage component at its DC side,applies the non-isolated Buck-Boost bi-directional
DC/DC converter in its double closed-loop power feed-forward control and adopts the bi-directional voltage-
source DC/AC converter in its decoupling and feed-forward compensation control. Its operating principle is
established according to the characteristics of SCES,which regulates the active and reactive powers of DC/
AC converter to stabilize the load voltage when the source voltage drops. The correctness and effectiveness
of the designed DVR are verified by simulation and experiment.
Key words: dynamic voltage restorer; control; super capacitor; energy storage
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Optimal dispatch based on fitness function for pumped-storage hydropower
ZENG Ming, WANG Ruichun,LI Lingyun,XUE Song
(Research Center of Energy and Electricity Economics,North China Electric Power University, Beijing 102206, China)
Abstract ;

hydropower,wind farm and nuclear station,which takes the total operational cost as its objective. An

An optimal joint dispatch model is built for the power system containing pumped-storage

algorithm based on fitness function is proposed to solve the model. Research shows that,the effect of load
shifting by pumped-storage units is excellent,with the deduction up to 1.212% of total power system cost
and 60.456% of carbon emission cost respectively;when the transmission capacity of pumped-storage units is
adequate and that of wind farm is limited,the benefit of load shifting by pumped-storage unit is the best,
with the lowest total power system cost and carbon emission cost.

Key words: pumped-storage hydropower units; hydropower wind power; optimal dispatch; fitness function;

load shifting; carbon emission cost; models
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