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Table 1 Types and quantities of emergency power
sources in each power station
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Table 2 Capacity of each important load,time required from each power station to

each load location,and unit interruption cost of each important load
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1 245 U(120,150) N(7.5,2) N(1.5,0.5) N(3,1) 10.08
2 BRI U(50,60) N(5,0.5) N(8,1) N(12.5,2) 8.05
3 BB U(198,200) N(2,0.5)  N(5,0.5) N(9.5,0.7) 33.48
4 BRI U(105,115) N(9,1) N(6,0.5) N(8.5,1.5) 8.05
5 HE U(110,115) N(8.5,1) N(1.5,0.2) N(3,0.7) 16.08
6 RN U(300,335) N(14,2) N(7,0.5) N(4.5,0.7) 10.74
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10 R U(340,350) N(12.5,2) N(9,1)  N(10.5,1.5) 30.62
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Table 3 Optimal scheduling results of emergency power sources based on chance-constrained programming

EEHP e 2% ?{ﬂ%%?ﬁﬁi/ N AL TRA f/kW
eIk [JC: (kW+ min) "] A HL T 1 e i 2 ke i 3
3 U(198,200) 33.48 200
10 U(340,350) 30.62 110+50 200
9 U(450,460) 28.03 200x2+50
8 U(490,525) 16.08 110 200%2
5 U(110,115) 16.08 110
4 U(105,115) 15.05 110
6 U(300,335) 10.74 110 1102
7 U(29,30) 10.74
1 U(120,150) 10.08
2 U(50,60) 8.05 50
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Table 4 Optimal scheduling results of emergency power sources without considering uncertainties

N T T Y B L L/ KW
ks [ (kW min) '] AR PR T E
3 200 33.48 200
10 350 30.62 110+50 200
9 460 28.03 200x2+110
8 525 16.08 110 200+110x2
5 115 16.08 110+50
4 115 15.05
6 335 10.74 50 110 200
7 30 10.74
1 150 10.08
2 60 8.05
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Table 5  Optimal scheduhng results with increased fluctuations of traveling time

E%gﬁ‘ LY [f&ﬁiﬁ?ﬁ?ﬁ%{l i ﬂj%%?}ﬁfé‘%/kw i
JG+ (kW min) ™' ] Ak H T 1 fHEH T 2 fHEHL T 3

3 U(198,200) 33.48 200
10 U(340,350) 30.62 110+50 200
9 U(450,460) 28.03 110x2+50 200
8 U(490,525) 16.08 200x2+110
5 U(110,115) 16.08 110
4 U(105,115) 15.05 110
6 U(300,335) 10.74 200+110
7 U(29,30) 10.74
1 U(120,150) 10.08
2 U(50,60) 8.05 50
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Table 6  Optimal scheduling results with increased fluctuations of outage power
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[T+ (kW- min) "] Ak H T 1 HEH T 2 HEHL T 3

3 U(198,200) 33.48 200
10 U(340,350) 30.62 110+50 200
9 U(450,460) 28.03 200%2+50
8 U(350,525) 16.08 110 200%2
5 U(110,115) 16.08 110
4 U(105,115) 15.05 110
6 U(100,335) 10.74 110x2
7 U(29,30) 10.74
1 U(50,150) 10.08 110
2 U(50,60) 8.05 50
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Chance-constrained programming method for optimal
scheduling of emergency power source
HAN Chang' ,LIANG Bomiao',LIN Zhenzhi', WEN Fushuan'?, YT Shimin’
(1. School of Electrical Engineering,Zhejiang University , Hangzhou 310027, China;
2. Department of Electrical & Electronic Engineering, Universiti Teknologi Brunei, Bandar Seri Begawan
BE1410, Brunei;3. Guangdong Power Grid Co.,Ltd., Guangzhou 510620, China)
Abstract: In disaster prevention and emergency support of a power system,the reasonable scheduling of emergency
power sources plays an important role in minimizing the outage losses of important customers. The operating
condition of a power system is complex and uncertain when power outage occurs. How to properly schedule emergen-
cy power sources under multiple uncertain factors has not yet been systematically addressed. Given this background,
it is assumed that the traveling time of each emergency power source approximately follows the normal distribution
and the outage power of each important customer approximately follows the uniform distribution. An optimal schedu-
ling model of emergency power sources is developed under the well-established chance-constrained programming
framework. In the developed optimization model, the objective is formulated as the minimization of the total outage
losses of important customers,and the confidence level is adopted to deal with the uncertain parameters. The quan-
tum evolutionary algorithm with the Monte Carlo simulation embedded is employed to solve the optimization model.
Case studies show that the proposed scheme can handle multiple uncertain factors in emergency processes,and pro-
perly schedule emergency power sources and hence reduce the outage losses.
Key words : emergency power sources; optimal scheduling; chance-constrained programming; quantum evolutionary
algorithm ; Monte Carlo simulation
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Synchronous transmission of signal and power in WPT system
based on capacitor modulation
LIU Xiaosheng, GU Xuanpu,YAO Yousu,XU Dianguo
(PEED Laboratory , School of Electrical Engineering & Automation, Harbin Institute of Technology , Harbin 150001, China)
Abstract ; The capacitor modulation of the signal is achieved by modifying the compensation capacitance. Through
artificial influence on operation condition of the resonator,the voltage across the coil can be effectively controlled.
Through a series of signal processing links, such as step-down dividing voltage , demodulating, filtering , comparing
and so on,the transmitting signal is reproduced. The simulative and experimental results demonstrate that the pro-
posed scheme is effective , where the signal can be sent and extracted correctly,and the impact on power transmission
is relatively small. In these regards, the synchronous transmission of signal and power in WPT ( Wireless Power
Transmission) system is realized.

Key words : wireless power transmission ;synchronous transmission ;capacitor modulation jseries compensation ;topology



