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1. Introduction

By increasing of population rate in the world, the energy demand is increasing simultaneously. Nowadays,
regarding to hydropower developing plans for achieving to clean energy sources has particular importance in the
world. Hydropower plants are the one of the biggest world potential in energy generation having the minimum
environmental problems [1]. Reservoir operation is one of the most important issues in the various problems of
water resources. A reservoir operation policy is consist of rules which are determined the amount of water allocated
or released from a reservoir [2]. Integrated water resources management is more considered to operate reservoirs in
the water basin rather than past. It considers the hydropower demand as an independent water user with other water
demands to reservoirs operation policy [3].

The subject matter of energy generation is the most important issue on hydropower plants in the seasons of a
year or in the hours of daylight. In the other words, determination of installed capacity and designed discharge are
the important factors in designing of hydropower plants. In case, a new developed algorithm of hydropower energy
generation simulation is introduced by Matlab software in this study. This developed model is applied to simulate
power generation of Abolabas reservoir system which is located in the west south of Iran, Khozestan province.

2. Methodology

2.1. Hydropower generation algorithm

The most common equation in reservoir operation is the reservoir continuity equation. On the other hands, there
is a general hydropower generation equation. To obtain produced power from reservoir released there are 4
unknown variables in these equations. A new hydropower generation algorithm is developed to solve this problem.

By variation of reservoir inflow time series, the several cases would be occurred in primal and additional power
generation. In this study, maximum power generation of power plant would be achieved for variable reservoir
inflow time series by developing a new hydropower generation algorithm in MATLAB software.

2.2. Case study

The developed model is applied to Abolabas reservoir dam located in Khozestan province in the south west of
Iran. The net storage capacity of reservoir is about 112 million cubic meters (MCM). The reservoir inflow historical
time series is considered from 1953 to 2002 years and also the minimum, maximum and median reservoir inflows
are about 2, 42 and 7 MCM, respectively.

3. Results and discussion

3.1. Obtaining the installed capacity

According to developed new algorithm, the installed capacity is compared by potential produced power in each
time step and the minimum of them is selected. Then, the turbine reliability is obtained for all of time step in each
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installed capacity. Finally, the best installed capacity is determined by 2.7 megawatt (MW) based on the reliability
of 90% (Fig. 1). In this installed capacity, Abolabas reservoir could be able to regulate about 69.4 MCM per year.

100

@ =]
= =

Reliability (%)

=
=

20

0 1 2 3 4 5
Installed Capacityi MW,

Fig. 1. The reliability of produced power in each installed capacity

3.2. Result in determined installed capacity

The annual water balance of reservoir in determined installed capacity 2.7 MW is presented in Table 1. As well
as, the Firm and secondary energy exceedance duration curves are presented in Fig. 2. As well as, the monthly
average firm and secondary produced energy in installed capacity 2.7 MW are calculated and presented in Fig. 3.
The annual average of firm and secondary energy are determined about 20.8x10° and 13.2x10° MW in hours.

Table 1. The annual results of Reservoir balance in installed capacity 2.7 MW (MCM)

Outflow Regulated  Spill Evaporation  Inflow
101.9 69.4 325 49 106.8
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Fig. 2. The exceedance duration curves of Firm and Secondary Energy
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4. Conclusions

A new basic hydropower generation algorithm was developed based on hydropower generation calculation in 24
hours in Matlab environment. The developed model was applied to the Abolabas reservoir dam which is located on
the south west of Iran to find the best installed capacity. The storage capacity of this reservoir is 112 MCM,
maximum and minimum net head of 149 and 42 meters and also annual average inflow 106 MCM could produce 2.7
MW power as the install capacity. The annual average regulated and spilled water were calculated about 69 and 33
MCM in this hydropower demand, respectively. Finally, the annual average of firm and secondary energy were
determined 20.8 and 13.2 GW in hours in the optimal installed capacity.
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