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Abstract: With the continuous consumption of fossil fuels our environmental protection awareness science and technology
is developing and renewable energy has received more attention. Distributed renewable energy system have become a key
object in integrated energy utilization. Based on Roy Billinton test system ( RBTS) model a hydro-solar complementary
distributed power system was designed to meet the electricity demand of a city along the Yangtze River. PowerFactory
software was taken to make optimized analysis on power grid configuration. Considering the practical cases the cost mini—
mization method is used to study the marginal cost varied with load and the maximum profit point of the power system
which can provide a reference for the government to set electricity price. And with the goal of line safety possible faults
were tested and analyzed to ensure the safety of the operation of the overall power grid.

Keywords: distributed renewable power system; Roy Billinton test system; photovoltaic power generation device; hydro—

power units; configuration of grid; marginal cost; electricity price; hydrok—solar complementation; comprehensive energy
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Detailed model of the hydro-solar complementary distributed power system



2 « 61
3
16 . Tab.3 Power generation cost under various
load demand USD/( MW « h)
Tmh
100% 262.19 166.99 429.18
T - Poa — P, T, (4) 105% 262.10 170. 68 432.78
mh —
mh max 110% 261.98 174.56 436.54
. Pmml ; va 115% 261.94 177.98 439.92
- p 120% 261.86 181.75 443.61
! mh °
3.3 125% 261.77 187.44 449.21
‘ 130% 261.69 189.73 451.42
135% 261.61 192. 83 454.44
140% 261.78 193.99 455.77
145% 262.05 194.10 456.15
150% 262.33 194.20 456.53
20
150% °
) 135%
5% 100% 150% :
3( ) - 135%
3 100%
135% 3.4
135% 1 4
o 135% 5 °
5

Fig.5 Schematic diagram of line fault in different positions
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