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A STUDY ON DAM OPERATIONAL RULE CONSIDERING
THE PROBABILITY DISTRIBUTION OF INFLOW

By Takuma TAKASAO, Shitichi IKEBUCHI and Toshiharu KOJIRI

Synopsis

The aim of this study is to propose several efficient operational rules of the dam reservoir
system considering the predicted input and its residual distribution. At first, there is a
traditional control rule where input sequences are defined by an average of an exceedance
probability. Secondly, there is a stochastic control rule where the optimal release flow at
each control time is decided by combining the input simulation techniques with DP algorithm.
Thirdly, there is another stochastic operational rule where the control function is the
probability of the control criteria, that is to say, based on a reliability criteria.

Then, above three rules are applied to not only the flood control system but also the low
flow regulation system with the objective of water quantity and turbidity controls.
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Fig. 1. Flowchart of the real time
operational rule for the dam
reservoir system.
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Table 1 Comparison of the controlled strage sequences between
different control time steps.
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Table 2 Information data of the dam reservoir and the estimate
point on Sameura dam control system.
HEgE T 228
HKER V 2.42x108m?
[spiSiutablsp S = N0 2.21x108m?
FkteEhEE, CSO) 6.5 ppm
(REEREKER ST 1.94x 108m?
FERE Qd 5.0 m3/day
HAREE, Cd 20.0 ppm
Table 3 Information data of coefficiences and initial values on Kalman filter.
Quantity
=1 2 3 4 5 6 7 8 9 10 11
State transition 0.875 0.750 0.750 0.750 0.625 0.625 0.625 0.625 0.500 0.500 0.500
coefficience =12 13 14 15 16 17 18 19 2 21 22
0.500 0.500 0.500 0.500 0.375 0.375 0.375 0.375 0.375 0.375 0.375
System roise covariance 0.777 Measurement noise covariance 1.0
Initial state value 0.2 Initial covariance of the error 1.0
Turbidity
State transition matrix I (2x2) Measuremnt noise covariance 1.0
System noise covariance (1.1) 0.05 Initial covariance matrix (1.1) 0.3
matrix (1.2) —0.01 of the error (1.2) —-0.1
2.1 —0.01 2.1 -0.1
2.2) 0.05 (2.2) 0.08
Initial state value Ina 0.3
b 0.6




ok -t - AN ADORERSTRIEEEE Ui & A lkiReE 119

_SOCSO+QUEHD CIEHL) | oiierriresreresrereesresseererersrenns
CSe+D) = SOTACHD @2)

£ LIch~-T, BRICET 2BEHREEROEMMHEIT S¢+1) OMY FiciZ MBI
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Fig. 7. Comparison of the water discharge between the predicted
inflow and the observed inflow.
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Fig. 10. Comparison of the conirolled probability between three
different control criteria j values.
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Fig. 11. The controlled sequences of turbidity and strage volume.
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