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Abstract

Iran's electricity industry is looking for better more efficient
ways in generation, transmission and distribution of electrical
power in recent years. The industry rules have changed to
become more competitive. With uncertainty of market price,
water inflow, the beneficiary's behavior, access to information
and corresponding increased risk, it is increasingly challenging
for hydroelectric energy producers to maximize the profit in
electricity market. In this situation, pursue a decision-making
procedure for optimum operating in power plants is one of the
main concerns. For this purpose, time series of average
monthly data during 2005-2015 was used and profit is
forecasted for twenty-four months. For this study, energy data
from Karunl HPP on Karun River was used. Firstly, Gdmes-
Maravall model was used to predict the electricity price and
river inflow. Then, using an ARIMA model, operating and
maintenance cost in the hydropower plant was estimated. In
this research the hydropower plant profitability was estimated
using system dynamics approach and multiple scenarios like
climate change and penalty costs scenarios.
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Table 1- The variables in the hydropower plant model

Active energy revenue ACR,
Ready revenue RR,
Reactive revenue RAR,
Ancillary service revenue ANR,
Frequency revenue FR,
Start and Stop Cost 8SC, et
Operating and maintenance cost oMmC,
Fixed cost FC,
Ready announcement price =
Electricity price P’
Cost of non-ready penalty RP,
Cost of other penalties OP,
Power drop h

Average elevation h?
Initial and final elevations he , heyq
Initial reservoir storage So
Local inflow I,
Tailwater h;ﬁ“
Turbine outflow r
Energy generated el
Reservoir storage Snmin , S
Water Release R;
Dam's spill Spill;
Evaporation EV,
Power plant efficiency n
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Table 2- Characteristics of Karunl dam reservoir
(Taghian and Shirdeli, 2016)

Taghian and Shirdeli, ) ¥ (9,5 ww Olasuiv =Y Joas

(2016
Reservoir volume(MCM) 2997
Normal level (M) 530
Installed Capacity of power plant (MW) 2000
Power plant efficiency (%) 90
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Depended | Constant Production R2 D.W | J-Bera | Arch
Variables (e;) Coefficients
RAR, 431 -0.0005 054 | 1.84 | 80.6 6.3
ANR, 223 -0.0004 0.84 | 1.83 | 86.3 5.9
FR, 76 -0.0012 0.72 15 27.6 9.7
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Fig. 8- The forecasted change in profitability with the changes in rate of water discharge scenarios
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Table 5- Overall results of developed model
QB arwgi Jao I G -0 Jos

Monthly profit Monthly flow rate Monthly energy Optimal minimum
average (MR) average (CMS) average (GWH) level (M)
126 418 185 477
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