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ABSTRACT

Economic operation of power systems or frameworks is met by meeting the load demand through optimal scheduling
of force era. Minimization of fuel cost is the primary type of optimal power flow issues. Real power generators of
various generators are the control variables in ELD issue. Optimal real power scheduling will ensure economic
advantages to the power framework administrators and reduce the release of polluting gasses. Previously, various
conventional optimization calculations are misused for taking care of the optimal power flow issues. Major
drawbacks of those techniques is that they require smooth and convex functions for better results and more inclined
to trap into neighborhood optima. Later, developmental calculations are abused for ELD issues and enhanced
results were acquired. The productivity of nature/bio motivated calculations is turned out to be beating even the
developmental based calculations. It introduced the pollination based optimization techniques for enhanced results
in the ELD issue. To demonstrate the quality of this calculation its execution is contrasted and different
calculations.
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I. INTRODUCTION

Economic operation of power systems refers to the optimization and management of electrical power generation,
transmission, and distribution in a way that minimizes costs while ensuring reliable and secure operation. This involves
making decisions about how much power to generate from different sources, how to schedule and dispatch generation
units, and how to allocate transmission and distribution resources efficiently.
Key aspects of economic operation of power systems include:
Unit Commitment (UC): This involves deciding which power generation units (such as coal, gas, nuclear, and
renewable sources) to operate and at what levels, considering factors like fuel costs, ramping constraints, and
environmental considerations.
Economic Dispatch (ED): Once the units are committed, economic dispatch involves allocating the load among the
committed units in a way that minimizes the total operating cost while satisfying power demand and system constraints.
Demand Response: This involves strategies to encourage consumers to adjust their electricity usage in response to price
signals. Demand response programs can help balance supply and demand and reduce the need for expensive peaking
generation.
Renewable Integration: As renewable energy sources like wind and solar become more prominent, economic operation
must account for their intermittency and variability. Advanced forecasting, energy storage, and grid flexibility measures
are used to effectively integrate renewable.
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Transmission System Management: Economic operation also includes optimal utilization of the transmission network
to transfer power from generation sources to load centers. This involves managing congestion, voltage control, and
minimizing transmission losses.

Ancillary Services: These are services beyond basic energy delivery that ensure grid stability and reliability. These
services include frequency regulation, voltage control, and reserves to address sudden changes in supply or demand.
Market Mechanisms: Many power systems operate within competitive markets. Economic operation involves bidding
strategies, market clearing prices, and other mechanisms that facilitate efficient power exchange between producers and
consumers.

Environmental Considerations: With increasing emphasis on environmental sustainability, economic operation may
also include factors such as emissions regulations and carbon pricing to encourage cleaner energy sources and reduced
environmental impact.

Optimization Algorithms: Various optimization techniques, including linear programming, mixed-integer
programming, and heuristic methods, are employed to solve the complex problems associated with economic operation.
Advanced Technologies: Technologies like advanced metering infrastructure (smart meters), real-time data analytics,
and grid automation play a crucial role in enabling more efficient economic operation by providing real-time
information and control.

Overall, economic operation of power systems aims to strike a balance between cost, reliability, environmental
concerns, and technical constraints to ensure an efficient and sustainable supply of electricity to consumers.

A hybrid strength system includes an aggregate of different renewable strength technology systems. The mixture of
different renewable sources offers reliability to the output electricity because the assets complement every different for
the duration of the fluctuation of climatic conditions and additionally enhance the general economy of the renewable
power technology offering a given load.

Il. LITERATURE REVIEW

This phase reviews the literature related to photovoltaic-wind turbine-diesel generator and battery storage structures,
unique manage strategies and premiere manipulate used for the control of the diesel generators in the hybrid structures.

Chen & Li, 2022 A hybrid strength system includes an aggregate of different renewable strength technology systems.
The mixture of different renewable sources offers reliability to the output electricity because the assets complement
every differentfor the duration of the fluctuation of climaticconditions and additionally enhance the general economy of
the renewable power technology offering a given load. [1]

Xiong, Shuai, & Hu, 2022 This phase reviews the literature related to photovoltaic- wind turbine- diesel generator and
battery storage structures, unique manage strategies and premiere manipulate used for the control of the diesel
generators in the hybrid structures.[2]

Wu Z. et al., 2015 presented a switching grid connected photovoltaic system for simplifying systeminstallation. An
optimal switching control model was proposed to sufficiently utilize the solar energyand to minimize electricity cost
under the time-of- use (TOU) program. The results showed that optimal scheduling of the PV system canachieve
promising cost savings.[3]

Ani Vincent, 2014 provided a supervisory control machine that monitors the operationof PV- Wind-Diesel hybrid
electricity generation machine with energy garage. The controller was developed in such manner that it coordinates
whilst power have to be generated by means of renewable electricity (PV panels and wind turbine) and when itmust be
generated by means of thediesel generator, and it's far intended to maximize the use of a renewable electricity system
through proscribing the usage of a diesel generator. Diesel technology is allotted handiest when the call for cannot be
met via the renewable electricity assets, including a battery bank. The evolved manage become used to have a look at the
operations of a hybrid PV-Wind-Diesel strength devicefor three hypothetical off-grid faraway fitness clinics at diverse
health facility geographical placesin Nigeria. It became discovered that a hybrid controller allocates the sources
optimally in keeping with the demand availability. From the control simulation they
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were in a position to test the performance of the system over the path of year to look which mode(s)the machine spends
most time in, the strength supplied with the aid of each of the electricity assetsover a year, and the energy required
through the burden inthe course of a 12 months. [4]

Tazvinga et al., 2014 offered an electricity dispatch version that satisfies the burdencall for, considering the
intermittent nature of the solar and wind strength resources and variations in load demand turned into offered for a
solar photovoltaic-wind-diesel- battery hybrid strength supply machine. The emphasis in this work is at the coordinated
control of power waft from the battery, wind, photovoltaic and diesel turbines when themachine is subject to
disturbances. The results showthat the benefits of the approach turn out to be apparent in its capability to minimize and
its robustness in opposition to uncertainties and outside disturbances. [5]

B.C. Wang et al., 2014 proposed an AC-linked hybrid wind/photovoltaic (PV)/fuel cell (FC) alternative energy system
for stand-alone applications. Wind and PV were the primary power sources of the system, and an FC-electrolyze
combination was used asa backup and a long-term storage system. An overall power management strategy was
designed for the proposed system tomanage power flows among the different energy sources and the storage unit in the
system. A simulation model for the hybrid energy system has been developed using MATLAB/Simulink. The system’s
performance under different scenarios was verified by carrying out simulation studies using a practical load demand
profile and real weather data. [6]

Tazvinga et al., 2013 evolved a hybrid system model incorporating photovoltaic cellsand diesel generator wherein
each day electricity call for fluctuations for extraordinaryseasonal periods of the 12 months have been considered with
the intention to evaluate the equal fuel charges in addition to the operational performance of the device for a 24hours
period. The effects show that the advanced model can provide a extra sensible estimate of the gasoline expenses
reflecting fluctuations of electricity consumption behavior patterns for any given hybrid system. [7]

Woon S.F et al., 2008 reviewed a most excellent manipulate approach used by Tiryono R. et al to evaluate the
differences in running techniques and configurations at some point of the design of a PV-diesel-battery version. but,
Tiryono R. et al did not capture all sensible components of the hybrid strength gadget. on this paper, the gold standard
manage version become analyzed and as compared with 3 extraordinary simulation and optimization packages.
The authors proposed numerous improvements to the cutting- edge version to make it extra representative to real
structures. [8]

Nabil A et al, 2008 reviewed the power fluctuations suppression of stand-alone hybrid generation combining solar
photovoltaic/wind turbine and fuel cell systems. A hybrid energy system combining variable speed wind turbine, solar
photovoltaic and fuel cell generation systems was presented to supply continuous power to residential power
applications as stand-alone loads. Thewind and photovoltaic systems are used as mainenergy sources while the fuel cell
was used as secondary or back-up energy source. Three individual dc—dc boost converters were used to controlthe power
flow to the load. A simple and cost-effective control with dc—dc converters was used formaximum power point tracking
and hence maximum power extracting from the wind turbine andthe solar photovoltaic systems. The hybrid system was
sized to power a typical 2 kW/150 V dc load such as telecommunication power plants or ac residential power
applications in isolated islands, continuously throughout the year.

The results show that even when the sun and wind are not available, the system is reliable and available and it can
supply high-quality power to the load. The simulation results which proved theaccuracy of the proposed controllers are
given to demonstrate the availability of the proposed system in this paper. Also, a complete description of the
management and control system is presented. [9]

Dufo-Lopez et al., 2004 evolved the HOGA software (Hybrid Optimization through Genetic Algorithms) used to
design a PV-Diesel device (sizing and operation manipulate of a PV-Diesel system). the program has been advanced in
C++. two algorithms are utilized in HOGA. the principle set of rules obtains the premiere configuration of the hybrid
system, minimizing its general internet present cost. For every vector of the primary set of rules, the choicest approach
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isacquired (minimizing the non-initial charges, inclusive of operation and preservation fees) via the secondaryset of
rules. within the paper, a PV-Diesel device optimized by means of HOGA is as compared with a stand-alone PV system
that has been dimensioned the usage of a classical designtechnique primarily based at the to be had strength below
worst-case conditions. HOGA is likewise compared with a commercial software for optimization of hybrid systems
along with the Hybrid Optimization version for power Renewable (HOMER) and HYBRID2. [10]

Ashari M. et al., 1999 presented the dispatch strategies for the operation of a PV- diesel-batteryhybrid power machine
the use of ‘set factors’. This includes the dedication of the top-rated set factor values for the starting and preventing of
the dieselgenerator on the way to reduce the generalmachine expenses. A pc application for a regular dispatch approach
has been advanced to are expecting the lengthy-term energy performance and the lifestyles cycle price of the
machine.

I1l. PROBLEM STATEMENT

Hybrid Renewable Energy Systems have been accepted as a possible means of electrifying rural outlying areas where it
is too expensive to extend the grid to supply them. One of the main problems identified with these systems which are
not connected to the grid is that the sources themselves are reliant on climatic conditions and therefore inherently
intermittent.
In addition to this, the load to be supplied is also fluctuating and therefore it is even more difficult to predict the load
and supply together.
+* The reliability of HPS is not only an issue due to the standard requirements for a power supply system but also
because of the particular conditions of remote areas. Isolated systems are normally characterized by poor
infrastructure (communication, services, etc.), difficult access and lack of trained personnel (technicians and
engineers).
¢ The components used in HPS are standard, off-the shelf equipment. They are based on a matured technology and
present a reasonable reliable operation both in grid-connected configuration and as stand-alone systems (not
connected to a main grid). However the operation of HPS — which involves a combination of several standard
components — are complicated by the interaction among components and due to the characteristics of typical
isolated systems (usually weak local grids attending small and variable demands). In that case, the reliability of
the system can only be ensured through the use of a supervisory control system that monitors the system
parameters and co-ordinates actions to safeguard and maintain operation of the complete system. The economics
of HPS depends strongly on their performance, i.e. the operation efficiency, and lifetime.

IV. CONCLUSION

Economic Load Dispatch is the process known for distributing load in such a way so that economic cost of the power
system should be used less and requirement of the consumer fulfilled. This is a review study to the concept of
economic load dispatch and issue related to optimum dispatch and also comprised of a review to the work that had been
done in this domain to resolve the issue of ELD. From the previous work it has been analyzed that various optimization
techniques were used by the authors to solve the issue of ELD in electrical power systems but were not able to produce
effective results. Hence in future more advance and prominent optimization technique can be applied to ELD.
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