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ABSTRACT: This paper presented a province-district
integrated generation scheduling compilation method for
large-scale small hydropower station group. The approach was
developed to handle current problems of small hydropower:
disorderly management, striking waste of water and seriousy 0
abandoned electricity. This proposed method standardized the
generation scheduling compilation flow of smal hydropower
by the idea of hierarchic building and management based on
the scheduling relation of small hydropower. The tieline
section security constraint was added into the flow and an 250 kw
adjusting original schedules procedure of overload section was (1-2]

proposed. By the closed-loop mode of reporting proposed [3-5] 2010 4
generating curves, checking transmission section security,

mechanisms CDM)

45

distributing coordinate generating curves, the accur of
J genereing o KW 1600  KW-h

power generation scheduling of smal hydropower was

increased effectively. The method had been applied to the small 30% 172
hydropower management system of Yunnan power grid. The va

feasibility and effectiveness of this algorithm has been verified (6]
available by the practical engineering.
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Fig. 6 Schematic of power plants combined to the grid
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2
Tab. 2 Checking result of tie-line sections using original schedules
A B c
/ / / / / /
IMW MW MW MW IMW MW MW MW IMW MW MW MW
0:00  10.00 80.00 86.59 6.59 20.00 90.00 98.39 8.39 0 180 20499  24.99
2:00  10.00 80.00 86.59 6.59 20.00 90.00 98.39 8.39 0 180 20499  24.99
6:00  10.50 80.50 86.59 6.09 21.00 91.00 98.39 7.39 0 180 20499  24.99
7:00  12.00 82.00 86.59 459 24.00 94.00 98.39 4.39 0 180 20499  24.99
900  14.00 84.00 86.59 2.59 24.00 94.00 98.39 4.39 0 180 20499  24.99
10:00  13.00 83.00 86.59 3.59 24.00 94.00 98.39 4.39 0 180 20499  24.99
15:00  10.00 80.00 86.59 6.59 20.00 90.00 98.39 8.39 0 180 20499  24.99
18:00  13.00 83.00 86.59 3.59 24.00 94.00 98.39 4.39 0 180 20499  24.99
19:00  14.00 84.00 86.59 2.59 24.00 94.00 98.39 4.39 0 180 20499  24.99
21:00  11.00 81.00 86.59 5.59 22.00 92.00 98.39 6.39 0 180 20499  24.99
22:00  10.00 80.00 86.59 6.59 21.00 91.00 98.39 7.39 0 180 20499  24.99
23:00  10.00 80.00 86.59 6.59 20.00 90.00 98.39 8.39 0 180 20499  24.99
11.19 81.19 86.59 5.40 21.67 91.67 98.39 6.72 0 180 20499  24.99
96
6.72MW 2 0.122
C 24.99MW C
3 A B
A B
A 0.888
B 0:00 15:00
9:00 19:00 4
2 Tab. 4 Statistic result of all tie-line section
C 24.99 MW after passing security checking
12.86 MW MW MW
C A 76.04 -5.15 0.122
B 86.40 -5.27 0.122
0 On OB—Oa 0={Cy}
C 180.00 0.00 0.122
O~ A1LA2A3A4A5Ci}
c 4
O2={A1,A2A3A4A5B1,B2,B3,By,
Bs,C1}
4 C
3 A B

Tab. 3 Computation results of all tie-line sections after
cut generation load of section A and section B

A B C
/ / / /
OA OB

MW MW MW MW
0:00 0.076 6.59 0.085 8.39 190.0 10.0
6:00 0.070 6.09 0.075 7.39 1915 115
9:00 0.030 2.59 0.045 4.39 198.0 18.0
15:00 0.076 6.59 0.085 8.39 190.0 10.0

19:00 0.030 2.59 0.045 4.39 198.0 18.0
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Integrated Power Generation Scheduling Compilation Method for
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As a clean and renewable energy source, the small
hydro plays a very important role in the power system. In
China, the total installed capacity of small hydro has
been over 55 GW by April 2010, accounting for about
30% of the total installed hydropower capacity. However,
there is plenty of abandoned energy in most small hydro
plants because of the disordered management and
unscientific scheduling methods. Moreover, large amount
of transmission overload has posed a great threat to the
security and sability of the power grid with a great
percentage of small hydro plants, especially in the wet
season.

In this paper, an integrated scheduling methodol ogy
of large-scale small hydro plant groups is presented
based on the Yunnan Power Gird which is abundant in
small hydropower resources. The methodology consists
of three steps. First, the scheduling flowchart is
standardized by hierarchic planning and management.
With the coordination between small hydropower and
large hydropower, plenty of spill and abandoned energy
can be avoided. The whole procedure is shown in Fig. 1.
Second, an effective approach for adjusting generation
schedulesis devel oped to deal with the overload problem
of onelevel trangmission section based on the fair
principle of dispatching. The transmission section
security is checked using Equ. (1), and the generation
schedules are adjusted using Equ. (2)—(5). Furthermore,
amethod of addressing multi-level overload transmission,
which mainly consistsof  determining cal culation order,
resolving network structure and generation schedules
adjustment, is proposed. The complex multi-level

transmission sections are described in Fig. 2.
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Fig.1 Flow chart of integrated generation scheduling method
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Fig.2 Network structure schematic of three-level tie-line sections

The method has been successfully applied to the
Yunnan Power Grid, which includes 16 regional power
gridsand 1 773 small hydro plants. This methodology is
tested by determining the daily scheduling in the flood
season for the Dehong Power Grid which is one of the 16
regiona power grids; and the results show that it is

feasible and reasonabl e.



