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Table 1 Forecasted load data for a typical day

B /b s /MW || IR h SfE /MW | BT/ s /MW
1 32 9 65 17 72
2 34 10 74 18 82
3 34 11 72 19 72
4 42 12 68 20 68
5 50 13 68 21 68
6 55 14 72 22 62
7 62 15 72 23 58
8 65 16 72 24 46
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Fig.1 Illustration diagram of equivalent
energy function method
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Fig.2 Flowchart of probabilistic production
simulation based on two-stage fixed-range
equivalent energy function method
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Table 2 Reliability index calculation results of
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Table 3 Daily electric energy schedules for
hydropower plants

WA Pl HIFRIRE/(MW-h) ARERAHEE/ %
1 4 3995.136 90
2 4 1331.712 30
7 3 1382.400 20
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A two-stage fixed-range equivalent energy function method for probabilistic
production simulation on hydro-thermal generation system
HU Xiaofei',LIN Jie?, GUO Ruipeng’, TANG Wei', YANG Cheng',LIU Junhong’
(1. State Grid Anhui Electric Power Dispatch & Control Center,Hefei 230022, China;
2. Guangxi Electric Power Dispatch & Control Center,Nanning 530023, China;
3. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)
Abstract: Since the effective range of the equivalent energy function change continuously during probabi-
listic production simulation,the fixed effective range is obtained by translation transformation,and thereby the
computational efficiency is improved. Based on the analysis of the error sources of the equivalent energy
function,a two-stage fixed-range equivalent energy function method is proposed. In the first stage,the
position of loads applied by hydro-thermal power is coordinated and optimized,and according to the maximal
common factor of the system load and the capacity of each unit,the simulation interval is determined as
large as possible to the improve the computational efficiency without loss of precision. In the second stage,
only the hydropower plants with idle capacity is simulated,which could improve the computational precision
of LOLP(Loss Of Load Probability) by utilizing smaller simulation intervals. Simulative results of the modified
IEEE-RTS 79 system demonstrate that the proposed method is computationally more efficient than traditional
equivalent energy function methods with a same calculation precision,and therefore it is more suitable for
cases where the requirement of LOLP index is high.
Key words: hydro-thermal generation system; probabilistic production simulation; equivalent energy

function method; fixed-range; two-stage optimization; reliability index
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Control strategy of rapid power response for AC excited pump storage unit
LI Hui',HUANG Zhangjian',LIU Haitao',SONG Erbing',XIAO Hongwei',LUO Lin?>, HUANG Zhixin?
(1. State Key Laboratory of Power Transmission Equipment & System Security and New Technology,

Chongging University, Chongging 400044 ,China;2. Dongfang Electric Machinery Co.,Ltd.,Deyang 618000, China)
Abstract: Based on the operating characteristics of ACEPSU(AC Excited Pumped Storage Unit),the models
of both reversible pump turbine and AC excited machine are established. In view of the different output
characteristics of reversible pump turbine,load optimization flowcharts of turbine and pump are presented.
Combined with operating conditions of the motor and generator mode,a rapid power response control strategy
for ACEPSU is proposed,in which the power is controlled by AC excited machine and both the rotor speed
and gate are controlled by reversible pump turbine. Comparison of simulative results between the conventional
and proposed strategy indicates that the proposed strategy can not only improve the power response rate of
ACEPSU ,but also increase the efficiency of reversible pump turbine.

Key words: AC excited pump storage unit; power response rate; reversible pump turbine; load

characteristic optimization



