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Study on short-term joint optimal operation of cascaded hydropower stations

ZHENG Kai, JIANG Zhile, LIU Mingli, SONG Kunlong

(China Energy Science And Technology Research Institute Co. Ltd Chengdu Branch, Chengdu 610072, China)

Abstract: The distance between cascade hydropower stations is often close, and the hydraulic and electric power are
closely connected.Carrying out short-term joint optimization scheduling of cascaded hydropower stations can reduce water
consumption for power generation, generate more electricity on the basis of limited water volume, and achieve economic
power generation.According to the actual operation of cascade power stations, a daily planned load distribution model of
cascade power stations is constructed with the goal of minimizing the potential energy of the water level consumed by the
cascade, and a dynamic programming algorithm based on the order of power station input is proposed to optimize the
solution, so as to realize the optimal load distribution of the river basin cascade under the daily power generation plan.At
the same time, the shortcomings of optimizing the allocation of cascaded power plants under the daily plan are analyzed,
and a real-time load distribution model for cascaded power plants is constructed. By selecting typical daily and time period
operation data for example calculation of basin cascaded power plants, and comparing it with actual operation, the results
show that the real-time optimized scheduling load distribution of basin cascaded power plants in a single day operation
consumes 4090.84 kW-h less water energy than the actual load distribution in operation, The efficiency of power generation
has been significantly improved.The short-term joint optimization scheduling and real-time optimization strategy for the load
of cascade hydropower stations in the basin can effectively improve the benefits of cascade power generation, which has
certain guiding significance in engineering practice.

Key words: cascade hydropower stations; load distribution; uncontrollable interval; short-term scheduling;optimal dis-
patching; dynamic programming
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Fig.1 Calculation flow of load distribution under daily
generation plan for cascade hydropower stations
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Fig.2 Calculation process for real-time dispatch load
distribution of watershed cascades
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Tab.1 Parameter table of cascade power stations

BgE| HLd 1 LYk 2 Lyl 3
1% & KAL/m 1420 1233.9 955
HEKAL/m 1380 - 933.5
PR KA /m 14195 1233.9 955
Bk K AV /m 1420.03
B KA /m 1420.05 1236.3 956.56
e kKA /m 1422.19 1236.4 957.86
:;{J: N 1 8
BrikER/ (<10 0.25 115
m3)
‘VG;{J: 23 1 8
Lk E?/ (x10 s 0.306
m3)
SUEEZR/(x108m3) 253 0.008 2.07
BEHEZR/(x108m3) 8.8 0.61
KINB itk 1426 1055 1965.1
J(m3-sT) (P=0.2%) (P=2%) (P=0.2%)
KIAZ 7K 2230 1131 2244
J(m3-s) (P=20.01%)  (P=0.33%) (P=0.02%)
e 3 72 5 W g1k WE =
N
T 55 # kK 1083 1523
/(m?-s7)
s A2 it
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N EIS k2 TR _—
AT R 4 ) ZE
PR RHL 0.46 - 0.0285
DRSS 4 4 4
PR (MW) 500 240 240
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Fig.2 Optimization distribution diagram of daily planned
load between stations in watershed cascades
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Tab.2 Table of actual load distribution in single period of
basin cascade

WightH ) Gl Kk ey BlUrHEE/ FERY/

I MW)  /MW)  (m)  (mdsh (kW-h)  (kW-h)

L 1 175 201 13065 173.6 50250 55615.42
CiN) 190 190 18522 1188 47500 53 920.44
HLk 3 135 135 84.84 1935 33750 40245.15
e 500 526 131 500 149 781.01

x3 REBRBFREATREIEERLR
Tab.3 Table of optimal load distribution in single period of
basin cascade

TiH WGy gt Kk ik BUREBEY RERE

MW)  AMW)  (m) (m>s) (kW-h) (kW-h)
Bl 175 173 13065 148 43349  47308.54
B2 190 240 18515 148 60000 67 176.49
HisE 3 135 113 8486 150 28151 31205.14
B 500 526 131500 145 690.17
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