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Stochastic Dynamic Programming Model for Single Reservoir

System Operation ( Case Study )
Dr. K. A. Al-MohseenA. R.M. Tawfiiq

Dams and Water resources Engineering Department / College of Engineering/ Mosul University

Abstract
The present research aims to study the feasibility of using a Stochastic Dynamic
Programming model "SDP™ to calculate the optimal operating policy for a single
reservoir system.
The study required to write two computer codes; one is for Deterministic Dynamic
Programming ""DDP" and the other is for Stochastic Dynamic Programming "*SDP"
using MATLAB platform.
A comparison study has been conducted between the optimal operating policies
obtained from the two models. The results revealed that the SDP outputs were more
realistic than those obtained by DDP, as the first gives the reservoir operator more
flexibility to deal with the variation of the inflow to the reservoir, while the second is
not.
Additionally, a simple nomographhas been introduced to assist the operator of the
reservoir to manage a wide variety of inflow scenarios.
Keywords: Stochastic Dynamic Programming, Deterministic Dynamic Programming,
Optimal operating policies.
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For i=1: k
v
For i=1: kk
v
sfi) = S(V+1-R(i)

(sf(i)< Ds or
sfi(i)>As+Ds)

®

Di(S(D.RM=(TS-S(M"2+(TR-R(IN"2

v
sfies= S(+1-R(i)

For ii=1- k

A al
| |
* .

£ (S().R(M=Dy(S).RN+ATCL (ii)

O

£ min(S(.R(N= min(£*(S(0). V R(D)

continue

®
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0

n_ ff"min.(v S(i),R(i))
v

For I=1: k
¥

For m'=1: kk

Rel(S().R(m))=R(m)

(A (S, R(m)=A% (1)
andf¢* ((S(1),R(1)))<M)

Rel (S(N.R(M=W

-

Ref'min (S(1).R(m)) =min(Re¥"(S(). V R(m)))
v

Release?= Re™'min( ¥ S(1).R(m))
v

For xx=1. (@]
L 2

For yy=1: P
¥
Finstor (xx,yy)=S(xx)+li(yy)-Release] (xx)

v

finalstoragell:fi.nstor( Y (xX),vv)

w

&)

t=T

Yes

finalstorage! (x,v)=W

n=n+1

Finstor (xx,yy) < Ds or

finstor (xx,yy) >Ds+As

n=n+1

finalstora,qefl=fi|nstor( ¥ (XX),vV)

t=t-1

No

t=1
Yes

AMT — AT = constant

Yes

DDP saasall daailall daa jull  Sloaty) Jaladal)
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START

INPUT: Inflow (l); Storage (S) ; Release
(R) ; Demand (d); No. of Month (Stage)
(T=12);ActiveStorage (As); Dead Storage
(Ds); Target Release (TR); Target
Storage(TS); Storage State (0=23); Inflow
Interval  (P=4);Release  Decision (Q=68);

v

n=2

v

t=T-1

la

iz
I
v
Prite1
v
Fori=1: O
v
For k=1: P
v
Forj=1. Q

v
sf(i) = S(i)+1(k)-R()

(sfi(i)< Ds or

M S0).1K.RE)= sf,(i)>As+Ds)

0

7 (SM)1)RE)=

é Di(S(1),1(K),R(1))=(TS-S()"2+(TR-

B

< continue

12
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O ©06

Sft’t+l= S(l)"‘lt(k)-R(_l)
—
Forii=1. O

Ye Ye

IR CIONN

f(8().k (K),RG)=D(S(0). ke (K).RO)+Eklpre,re41 (k 1: k) * AT (i 1: K)]

fmin (S(i). 1 (&),R())= min(f*(S().k (k).
Vy
= f*min (V S(i), V |,
v
For x=1: O
v
For v=1: P

v

For z=1: O

(f" (S0, ky),R(@2)=AF(

x.y)andf;" (S(x),l;
(WVY.R(ZN<M)

Rer (x,v,2)=R(

Ref (X,y,2)=W

Re'min(x,y,z)=min(Re}(x,y, V (2)))

5 e
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Release}= Re}'min(V (x), Y (y),2)

'

For xx=1: O

v

For yy=1: P

v

For zz=1: Q

v

© ©

finstor(xx,yy,zz)=S(xx)+l(yy)-Release}(xx,yy)

finstor(xx,yy,zz) < Ds
or
finstor(xx,yy,zz) >Ds+As

finalstorage}(x,y,z)=W

finalstorage?=finstor(V (xx), V (yy),zz)

No

t=t-1

n=n+1

t=1

AMT — A = constant

SDPibeall daailall daa il 73 pail Asei¥] Jaladal

14

No

n=n+1




