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Abstract

This research first applied DDP, Dynamic
Differential Programming method, to solve the
problem of time-variant, nonlinear optimization for
reservoir eutrophication control. The Feitsui
Reservoir is the case for the research and the result
indicates the feasibility of solving the dynamics of
reservoir eutrophication optimal control problems.
The objective of the modd is to minimize the
required treatment of pollutants. The conditions of
the water quality model are the equality constraints
and in addition there is the nonequality physical
restriction. This research adopted zero-dimensional
water quality model [1] and six water quality
variables has been taken into consideration. The
bio-chemical reaction is nonlinear; considering the
time-variant factor, the model is dynamic and
unsteady. The required treatment efficiency of
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pollution source can then be derived from the result
of optimization. This enables the concentration of
chlorophyll-ain the lake to be under a certain level.
As the model is time-variant, the control variable
obtained is a function of time. Therefore the
control policy can be effectively adjusted
according to the change of time.

Keywords:  optimization  model,  dynamic

differential programming, Feitsui Reservoir, water
guality model, eutrophication control

(embedding approach)



DO

1)
)
3)

(4)

max

BOD
[2]
DDP
DDP
[3.4]
a
. ON 2 2
mn q u,,+u;, 1)
t=1
t u,,
u,,
. ON
mn q 3u,+u, 2)
t=1
-a dmyll
0L U, U, £ Uy, 3)
(DDP) DDP
DP DDP

(curse of dimensionality)

DDP
DDP
DDP
84
DDP
A, 0
03 01 0.6
0.3 0.7
[5]
0.8-0.9
DDP
[e]
au, +u,
a3, + 2,



6. DDP

[o]

a

LA+ UP

pt " Ynt

angl |

35%

DDP

8myll

DP

4nmyll

[6]

(active-set method)
(feasible set)

[1] Thomann, R.V. and Mueller J.A., Principles of
surface water quality modeling and control,
Harper Collins Publishers, New Y ork, 1987.

[2] Somlyody, L., and R. Wets, J-B., “Stochastic
optimization models for lake eutrophication
management”, Operations Research, vol. 36,
no. 5, pp.660-681, 1988.

[3] Jones, L., Willis R, and Yeh, W. W-G,
“Optimal control of nonlinear groundwater
hydraulics using differentid  dynamic
programming”, Water Resources Research, vol.
23, no. 11, pp.2097-2106, 1987.

[4] Culver, T.B. and Shoemaker C.A., “Optimal
control for groundwater remediation by
differential dynamic programming with quasi-
Newton approximations’, Water Resources
Research, vol. 29, no. 4, pp.823-831, 1993.

[5]

80-85

[6] Liao, L-Z. and  Shoemaker, C.A.,
"Convergence in unconstrained discrete-time
differential dynamic programming”, [EEE
Transactions on Automatic Control, vol. 36, no.
6, June 1991.



kg / day

B (\ ’\)\ [\ “ ﬂ 005 ‘\V (““\ ““u‘\‘/\ Hw “‘ )
50 y)\ “ h AUW \ﬂvg)‘ L\/NJ WMW \\x'\“,qy‘ w y \"‘\4‘\
0 UK/J v Www ° 0 50 100 150 200 250 300 350
0 50 100 150 200 250 300 350
o
( 8 ) ( asy, +u,)

300000 12
250000 "
200000

8

k! day

150000 i

| 2
N | =

SR D A
HW\M“U\@JWU\ W Ny

100 150 200 250 350
0
0 50 100 150 200 250 300 350
35000000
30
30000000
2
25000000
20000000 ‘ x
‘ -
15000000 i > 15
=
10000000 ‘
10
5000000
5
0
0 50 100 150 200 250 300 350
0
0 50 100 150 200 250 300 350
04
035
03
025
02
015
01
005
0
0 50 100 150 200 250 300 350 400



	page1
	page2
	page3
	page4

