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Development of Progressive Dynamic Programming Method for
reservoir operation

SATOSHI YAMAGUCHI! DAIN KIM'!

Abstract: We propose Progressive Dynamic Planning Method to automate reservoir operation planning. To mitigate flood damage,
unprecedented discharge plans are required. While satisfying the "principle of discharge" that slowly change the discharge, "pre-
release" to keep the capacity of the reservoir prior to heavy rain, and "reservoir group cooperation" that shifts the timing of discharge
peak in order to reduce the peak discharge of the lower river is considered by the proposed method, which optimizes the discharge
at a high resolution (1 m?/s). The proposed method progressively improves resolution by repeating discrete differential dynamic
planning. Simulation experiment results on N river reservoir group showed that the proposed method avoided emergency release
and found a solution to lower the peak discharge of the lower river by 41% against given inflow timeseries which cause emergency
release at all three reservoirs by obeying the actual reservoir operation rules. The computational time was 191 seconds to optimize
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the target period of 1.5 days. We conclude that the proposed method is useful to reservoir operation planning.

Keywords: reservoir operation planning, reservoir group cooperation, progressive dynamic programming
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Figure 1 A sample of upper limit of discharge which assumed

not to cause rapid water level change

a) Possible transitions b) Dynamic programing
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Figure 2 Illustration of dynamic programming.
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Figure 3 Illustration of DP, DDDP and PDP

3. BEFZE

AWFFECIE, DP OERRE 70 7 Ly o T B R EHE
(Progressive Dynamic Programing, PDP) %4249 %. PDP
DOAM A 3¢ 12, PDP D7 u—F v — &K 4R 7.
PDP TiX, DP #AHWCHII F T =2 N %2155 (AT
v 7). ZOBEOREER OB AK, &3 5. HiTH)
M7 7 M) OEG TRELEROBEBEKE 2 &, =
U R—oiE% 512 L CDDDP 1T\, HHic/e b7V =7 bk
V& (A7 v72). AT v 72 %MEEY KT (AT
v 7 3) T & TIREBAERDBEEII2YK L 72D

Ak 1 > H OB TH 52D HIEIHUC & A v Hg
2352 Lk, PDPIIHIMINZ =2 Y & DP TR
HHI L, BLOMBEELIENIC LT Z&T, &
Pz e, Rigfgz ROy ettt mo s Lo
5. bbAA, PDPIFLIED B HBIEIT ST LS ISt fig &
M &3 E 2. & A o B BERICHEH FTRE T
HDHME, 4 BEOEFIIIESWT S ETHERT D.

2 SHOMBETH HIRELHOBEBBKNREZETDH
WHTRE L+ % Z &12xt L, PDP I3t ry BERE3 A B
XD ETRIREXD.

Start ‘

l

Step 1 : retrieve initial trajectory by
using DP (sampling points: Kg)

l

Step 2 : retrieve new trajectory in
corridor of given trajectory by using
DDDP with 2x sampling points

<Step 3 : sampling points eq 2MK=

End

X4 7oLy 7DPO7a—Fy—h

Figure 4 Flow chart of progressive Dynamic Programing
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