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Course Contents

Introduction

Concepts of systems and systems analysis
Optimization with methods using calculus

Linear programming

Dynamic programming

Simulation

Combination of simulation and optimization
Multi-objective planning

Reservoir sizing & operation

Simulation and optimization of hydropower systems
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Introduction to stochastic optimization

* Review of probability theory
Chance constrained linear programming
e Reliability programming
Stochastic dynamic programming
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Recent modeling tools
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 Fuzzy inference systems

« (Genetic algorithms
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Reservoir Design
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History provides a valuable clue to the future
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Real-time Operation for

Flood Control
Water level at A: Function of
rainfall in the catchment upstream,
evaporation, infiltration, storage,
vegetation and other catchment
characteristics.; Can be controlled
by operation of upstream
reservoirs
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Optimal ground

Location of wells

Optimal pumping rates

Solutions depend on

« Agricultural demand

« Aquifer characteristics

 Energy costs

e Socio-economic
objectives

Ground water usage
(Bore wall/tube
well/dug well)
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Multi-reservoir systems

Flood control

Meeting irrigation and M&l
demands

Hydropower generation

Minimum environmental
flows

Conflicting objectives of
stakeholders

Long-term operation of the <= =

system
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Sriramsagar (1,2) Inchampalli (1.3) Polavaram (1 4)

FRL=3325m FRL=1127Tm FRL=4572m
Godavan
’4 86 :__*__, 2130 '+
total catchment k \\
area 312812 km2 Ntzamsagar L) .
FRL=447m Y Y \
( Srisailam (2,3) \ Nagarjunasagar (2.4) ‘ Prakasam
FRL=269.75m  FRL=179.83m \ Barrage
, - (2 6)
Krishna -1
—- 6940 6 I*—U-O—
total catchment TR
area 258948 km’ Sunkesula Pulichintala
Anicut (2,2) : ' FRL=5334 1
Tungabhadra Dam (2,1) - ’/ 4 proposed reservoir with
FRL=49797 m ’ U live storage in 10° m’
/M)Iavaram (3,1 Somasila (3,2) existing reservoir with
Pennar FRL =202.65m 'FRL=100.58 m Q storage in 10° m’
total catchment
area 55213 km’ D barrage
Knshnarajasagar (4,1)  Mettur (4,2) ~ Upper Anicut (43) —.—- transfer
Cauvery FRL=75249m S
_ (I, 11...)  (river no., reservoir no.)
total catchment
area 87900 km’

Extent of water
transfer possible
in the proposed
links

Reliability of the
transfers
Intra-year
operation of the
reservoirs
Maximization of
irrigation potential
Priorities of water
allocations
Environmental-
ecological
objectives

Interlinking of Rivers - Peninsular River System
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Water Quality in Streams

) Non-point Source Pollution
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Optimal treatment levels to maintain water quality at various locations
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Typicar Prosems I

WATER RESOURCES SYSTEMS

» ConTuNcTIVE Use ofF Surrace &
Ground WATER RESOURCES.

RAm
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IRRIGATED
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CANAL
SEEPAGE

AQUIFER

* How MucH To Pomp From AQuirFer
- Bow MucH To Rerease FRom Reservojr

- AQUIFER DRAWDOWN
* WATERLOGGING
* IRRIGATION DEMANDS
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