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Cyclic Storage Definition

O




cyclic storage system (CS) may be recognized as

A cyclic storage system (CS) may be recognized as an
Integrated- interactive

surface water storage subsystem ( )and a
groundwater subsystem

developed to jointly satisfy the predefined demand in a
long-term planning horizon



This new definition treats surface and subsurface
impoundment subsystems as

competing and potentially interconnected
parallel storage facilities

that will minimize most of the problems associated
with large-scale surface impoundments for water
supply purposes.



The surface water and groundwater impounding subsystems
behave like two parallel reservoirs with the possibility of
exchanging stored water while keeping their individual

characteristics and operated to satisfy the desired target
demand.



Surface Reservoirs

Dez
Reservoir

. Power Plant Power Plant .

Irrigation Demand
Area




Operation Planninmg
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System characteristics

O

Thus, the desired level of development of :
Systems’ components,

The amount of water transfer between
Elements of the two subsystems, and

Their conjunctive operating rules,
should be determined as CS characteristics.




System characteristics

O




Management Model

O

A CS system may include:

(1) surface storage subsystem (reservoir),
(2) groundwater storage subsystem (aquifer),
(3) water course subsystem (river),

(4) pumping wells,

(5) recharging wells (or basins),

(6) water transfer and/or diversion systems,
and

(7) demand area.







Reliability-based design or operation
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Reliability —Based Multi-Objective Optimization
)

MinimizePVC = Minimize ) oo (CapX;)®

T
MaximizeRel = ) Z,
(=1
; [ if demand is fully saﬂsﬁed
[
0,

t=1, 2---T
otherwise




Minimize PVC
PVC = CC + PVC(OC)

CC =C(D)+C(CD)+C(CAR)+C(Div,)+C(Div,)+C(P)

PVC(OC)=C(W)+C(AR)+C(DEF)+OMR



General fOI‘In Of Unlt Responses (linear, point, and distributed sinks or sources)

n NK o
S(k,n) = Z Z Br(kj,n—t+1).q(.t)
i i Briv(k j,n —t+ 1).dhy.(,t)

ﬂ

+Z | Ba(k j,n—t+ 1).P,(,t)

1j=




a) Seasonal mass balance in reservoir and associated bonds:

f1, (S5 QF) Efy RE, Riy s Riyis €% Ci, Gy spill) = 0,V

b) Seasonal changes in GW due to pumping and/or recharge
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Constraints
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Constraints




Constraints

.- {1, if demandisfullysatisfied

0, otherwise
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. The set of non-dominated optimal solutions for § = 0.2 and 0.3.

Present value of total cost (1073 $)
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Time variation of GW storage for Reliability =0.8
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Outflow from system’s boundary (Rel.=0.8)
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Seasonal Deficit (Rel.=0.8)

Seasonal Deficit (MCM)
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