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ABSTRACT

World energy consumption has been on the rise worldwide as developing nations begin to industrialize and as
consumers in developed nations buy more energy consuming appliances to make life more comfortable. Energy
used to power our lives can be divided into two types: Renewable and Non-renewable. Energy is essential to
everyone’s life no matter when and where they are. Rural areas are also in the same pace. Due to geographical
location and low demand compared to the urban area, rural areas are mainly suitable for renewable energy off
grid applications. Wind energy based grid connected stand alone system can supply large amount of power but its
presence is highly unpredictable. Similarly, solar energy is present throughout the day but the solar irradiation
level varies due to sun intensity and unpredictable shadows casting by clouds, trees etc. The intermittent nature of
the wind and photovoltaic systems makes them unreliable, which is its major drawback. The combined utilization
of these two renewable energy sources, the power transfer efficiency and reliability of the system can be improved
significantly. The difficulty to generate the quantities of electricity is one of the major disadvantages that are as
large as those produced by traditional fossil-fuel generators. So it's necessary to reduce using the amount of
energy or simply find an alternate source of energy. Using different power sources is the best solution to balance
our energy problem. In this chapter, an overview is given on the world energy demand, electricity consumption
and their development trend in the near future.
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1. INTRODUCTION

The main components of hybrid systems are: the power sources, the storage devices, the power management center,
and monitor and control devices (Skoglund et al., 2010). A stand-alone power system, which operates “off-grid”, is
a good solution for supplying power to rural area where it is hard to be connected to the main grid. There are two
types of standalone photovoltaic power systems: direct-coupled system and standalone system. In direct-coupled
system, there are no storage devices and the solar panel is connected to a dc load. In standalone photovoltaic system,

there are storage devices because the demand from the load does not always equal to the capacity of the solar panel
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(Evans et al., 2009). This thesis proposes a modification of a hybrid solar power system called the SAPS system in
which the flow of energy from different sources is monitored and controlled. In addition to solar panels and wind
turbines, a diesel engine is used to provide power only in the event of a power outage. There are two main
advantages of the proposed system in this study compared to others. First, the power of the proposed system is used
efficiently and effectively by monitoring the load capacity and renewable energy available to determine the amount
of power required and selecting the best available source. Second, additional batteries are used as a disposable load
in the proposed system, which can be used in the event of a shortage of renewable energy sources to reduce diesel
engine use. In addition a hybrid energy storage system is also designed with battery-ultra capacitor to increase the

storage of power. The output of the Hybrid HRES system is further fed inverter to varying load.

1.1 ENERGY MANAGEMENT SYSTEM TO SELECT BEST OPTIMAL POWER FLOW

Under the current global trend towards market liberation, the overall approach to operating and controlling power
units is critical to the survival of any electrical appliances (Misak et al., 2014). The main objective of the Hybrid
Power System is to meet the demands of electricity at the same time and to increase the use of renewable energy
sources while improving the performance of the bank of batteries and conventional generators. The supervisor
control determines the operation mode of each generation subsystem for optimized operation. Fundamentally, these
operation modes are determined by the energy balance between the total demand (load and battery bank) and the
total generation (wind, solar, and grid). To design the supervisory controller, the wind and PV subsystem work as
the main generator role; the complementary roles are in charge of battery and ultra capacitor. Diesel generator is not
taken into account as the source because of the nature of the fuel (Habib et al., 1999). When appropriately applied,
plant instrumentation and control frameworks can build plant working effectiveness, operability and mability,
strength and unwavering quality, just as plant accessibility, in this way adding to hold down fuel, activity, and
support costs, which represent the vast majority of the costs in a force plant (Hojabri et al., 2012). Along these lines,
there is direness to create compelling plant-wide robotization frameworks, and therefore the related in general unit
control frameworks and methodologies, to keepthem runningproductively. Likewise, it ought to be noticedthat the
concentrated utilization of PC based instrumentation andcontrol frameworks, with regular progressively dependable
and amazing broadly useful data handling advanced gadgets, permits framework architects to concentrate more on

the execution of programming applications to react to the previously mentioned difficulties..

2. BATTERY EQUIVALENT CIRCUIT AND MATHEMATICAL MODEL

The battery equivalent circuit model helps in getting a clear understanding regarding cells response to different

circumstances, which are required for solar PV application design.
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Figure 1: Battery Equivalent Circuit

2.1 EQUIVALENT SERIES RESISTANCE

When the load is applied to a battery, it is observed that the cell’s voltage drops. This effect of
load on cell voltage can be realized by introducing a resistance Ro in sequence with the ideal
voltage basis as exposed in figure 1.2 (a) and expressed by the following voltage equation,

v(t) = Vsoc — i(D) - R

Vsoc

Vsoc V(1)

(a) (b)

Figure 2 : Battery equivalent circuit incorporating (a) battery loss (b) diffusion voltages

The energy is dissipated in the resistor Ryas heat, and therefore the energy efficiency of the battery cell has

imperfection associated with it.

2.2 DIFFUSION VOLTAGES

The battery terminal voltage experiences a reduction in its open circuit value when being loaded, this reduction is
referred to as polarization. The i(t) x Ryis an example of polarization, modelling an instantaneous response to a
change in input current. A non-instantaneous, dynamic response is also observed to a step change in current. When
the cell is allowed to rest, its voltage does not immediately return to V¢, but decays slowly (taking considerable

time to reach V) as shown in Figure 1.3.
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Figure 3 : Polarization during discharge and rest

3. CHARGE AND DISCHARGE CHARACTERISTICS

Here is provision to modify the battery parameters pertaining to equivalent circuit of the battery so as to represent a
particular type of battery, founded on its discharge characteristics. A typical discharge curve is a plot between
Battery SOC and Ah which is composed of three sections i.e., Discharge curve, Nominal area and Exponential

Nominal, as shown in the Figurel.4.
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Figure 4: Battery Discharge Characteristics

4. RESULTS

The results obtained from the simulation work, show the effectiveness of the proposed system and their control
system. Figure 1.5 shows the simulation effects of voltage V, load current | and voltage waveform before the filter
unit. Different loads of L1 = 4KW; L2 = 8KW; L3 = 12KW; L4 = 15KW is used for a simulation time of 0.1 sec.,
0.2 sec., 0.3 sec. respectively. The loads increase in sequence as can be seen by the current waveform which rises

every time the load is changed. The controller maintains a constant voltage across the entire 200V load.
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Figure 5: production voltage and current waveforms lacking manage exploit

In Figure 1.5 the top section shows the current waveforms of Pulse, Load and Load waves where no controlled
feedback is used. The middle and. bottom part of the figure represent the Load Voltage and the Current Load
respectively. It is evident from the load voltage and current waves that with increasing load, the load capacity of
the load decreases with its magnitude. In order to maintain a constant voltage under a wide range of requirements
to change the load use of the feed-back control system. Loads are applied to 0, 0.1, 0.2, 0.3, and 0.4 seconds. the
controller is able to keep the load voltage unchanged as in Figure 6
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Figure 6: production voltage and current waveforms through manage exploit
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Figure 7. Experiential modify in Pulse Width with modify in weight.

145 | Research Journal of Engineering Technology and Medical Sciences (ISSN: 2582-6212), Volume 04, Issue 04, December-2021



Research Journal of Engineering Technology and Medical Sciences (ISSN: 2582-6212), Volume 04, Issue 04, December-2021
Available at www.rjetm.in/

Figure 7 is a close-up view of mathematics. 6 for the purpose of a clear analysis of the performance of the converter.
In the regions around A and B in the figure, it can be noted that with load changes the controller controls the pulse
width to maintain a constant voltage at the loading terminals.
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