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Estimating the Initial Water Level of the Next Day for Day-ahead Hydropower Generation

Dispatch Based on Fuzzy Cluster Analysis

LI Hui, SHEN Jianjian, LIAO Shengli, WU Xinyu, CHENG Chuntian
(Institute of Hydropower & Hydroinformatics, Dalian University of Technology, Dalian 116024, Liaoning Province, China)

ABSTRACT: For daily regulation power station and run-off
hydroelectric station, initial water level is of great importance
for day-ahead schedule. Because of the influence of output
course scheduling and some other influencing factors which
can hardly improved, the computation results of NHQ method
has low precision. A fuzzy cluster analysis based on matching
of related factors was presented which is capable of forecasting
the next-day average water consumption rate and then initial
water level was estimated by water balance principle. First, the
weight coefficients were decided from the existing data. Then
average water consumption rate was forecasted basing on the
doctrine of fuzzy cluster analysis and initial water level was
calculated. The result shows that comparing to NHQ method,
this method, getting more accurate results, is valid and feasible.

KEY WORDS: initial water level estimating; hydropower
station; fuzzy cluster analysis; operational characteristic curve
of turbine set (NHQ method); progressive optimal algorithm
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Fig. 1 Calculation process schematic diagram
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Tab. 1 Basic parameters of TSQ-1 and
TSQ-2 power stations
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Tab. 2 Weight value of each influence factor
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Fig. 2 Comparison of calculating results with
practical data
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Tab. 3 Statistics of the calculation results
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NHQ Ji%&  2009.8 16 0.90 1.19 0.51
2009.10 7 0.53 0.78 0.45

2009.4 2 0.31 0.37 0.91

RIS WIIE 2000.8 8 0.66 1.08 0.66
2009.10 2 0.27 0.33 0.83
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Tab. 4 Statistics of planning and actual value in August
K -
Wh) sicprebi Rl bR TRl SRR TR

07 KW-hy (7 KW-h) (7 KWeh) (F Kwehy  (m¥s)  (mPls)

8H2H 108713 91975 175135 159250  4.70 4.20

8 H5H 158681 163850 2537.35 253550  0.71 1.00

8 H6H 147216 151550 2521.85 2596.00 10.21 10.80

8 H7H 154466 157625 252890 259600 11.23 10.90

8 H12H 122897 119275 199238 202050  4.95 5.10

8 H16 1 809.09 83800 125664 1364.00 6.06 5.70

8H22H 72631 66650 100762 106150  1.90 1.90

8 H23H 64493 61700 103166 98450  4.39 4.10
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Tab.5 Different effects of planning and actual daily power generation to water level estimation
JHH R AR AR TSR e A S R SEBRME
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&4 i e AIKAL i e i KIKALS FEKFE/ i KIS
(M3(kW-h)) (M3I(kW-h)) m (M3(KW-h))  (m/(kW-h)) m (M¥(kw-h))  (m%(kwW-h)) m

8H2H 3.73 2.20 637.00 3.63 2.24 640.83 3.63 2.25 640.71
8 H5H 3.64 2.23 642.49 3.73 2.17 643.49 3.72 2.18 643.13
8 H6H 3.59 2.22 642.56 3.64 2.22 641.68 3.63 2.20 642.03
8HT7H 3.53 2.27 641.22 3.63 2.18 643.87 3.62 2.18 643.74
8H12H 3.54 2.19 640.43 3.56 2.20 641.67 3.56 2.21 641.47
8 H16 H 3.45 2.17 644.32 3.58 2.26 643.38 3.58 2.28 643.32
8 H22H 3.26 2.24 639.15 3.54 2.41 641.53 3.55 2.37 641.90
8 23 H 3.34 2.23 639.82 3.53 2.30 641.35 3.51 2.29 641.31
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