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Abstract

With the development of hydropower systems, more and more complex demands are encountered by
hydropower scheduling. To obtain near optimal schedules of hydropower systems effectively without
solving complex mathematic programming, a fast algorithm is proposed. Without an objective function,
the basic scheduling concepts of saving water, servicing for power system balance, coordination of up
and down stream reservoirs, together with most of the constrains of optimization models, are used to
direct the scheduling of cascaded hydropower systems. The method is composed of a series of operations
for whole time horizon requirements such as final reservoir level, total energy or total turbine water of a
plant, total energy of several cascaded reservoirs, and reducing spill water. To achieve one target, a suc-
cessive power scheduling method is proposed in which temporal order of power rise/fall based on load
characters and a local scheduling algorithm that can satisfy period coupled constraints are combined.
Case study of hydropower system in Hongshui River operated by China Southern Power Grid (CSG) shows
that the proposed method is effective in obtaining power schedules and complex power distribution
rules can be achieved.
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Figure 1. Distribution of peak, flat, and valley stages
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Table 1. Period sorting rules
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Figure 2. Examples for power modification at adjacent periods
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Figure 3. Schematic layout of studied hydropower system
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Figure 7. Schedules of plants subjected to reservoir control targets

7. Rk B BARR K R R T AR

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00

0:00 3:00 6:00 9:00 12:00 15:00 18:00 21:00 0:00
I i)

DOI: 10.12677/jwrr.2018.73026

247

KGR AL


https://doi.org/10.12677/jwrr.2018.73026

P2 PRl R L 1 A PR R P S Rk 2B RO VR

0:00 6:00  12:00  18:00 0:00  6:00  12:00  18:00
B 17 I il G|

REH_H T3k i

g 1000 J % é 1000
_E 0 R 0 R 0
= A =

0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00 0:00 6:00 12:00 18:00

B[R] it [R] Fi )
HE T
= 4000 £ 1000
Z 500 E ;
< W, = > I
R %m a0 oo 150 B ANl 5 o \‘,,‘,|| |
H B 0:00 6:00  12:00  18:00 6:0 12 00 18:00
it R
AR PR3 R
— - _ 600 _
g 400 £ Z 100 g 100
5‘» \‘ ‘\ \‘ ‘umm‘ ‘\ 5 5 5
z Z 0 £ 0 £ 0
= 0 00 6:00 12:00 18:00 & 0:00 600 12:00 18:00 & 0:00 6:00 12:00 18:00 £ 0:00 6:00 12:00 18:00
i A B ) B g
(a) HIKEEH Jyid 8
REH = 3t
T 650 ) = JEKpL +eee PEAKAL EBR = = PR IR 2 45 i e FEKELER = = FARTR g 156 | ——PiKAL oeeee PEARBL LR = = KR IR
E s E E T s
E=] E=| A4 eeersnsstasstatitiaisieiiiiniiteisienittassitsieanes & 154 Am————
KOA) = = = = = - - - - - - - - - % Ce e __ ——_ _—-—___-_ % o e e e ______
# 63 ‘ ‘ ‘ ‘ B 435 ‘ : : T ; ; . .
0:00 6:00  12:00  18:00  0:00 0:00  6:00  12:00  18:00  0:00 0:00 6:00  12:00  18:00  0:00
i R iR i R
H R SRR

6:00 ‘lér%() 18:00 0:00 0:00 6:00 12:00 18:00 0:00

(b) BT AR KA

Figure 8. Schedules of plants subjected to target of cascaded system energy
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