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Abstract - Due to the variable characteristics of renewable 
generation, batteries used in renewable-power systems can 
endure many irregular, partial charge/discharge cycles. In 
turn, this may even have a damaging impact on battery life and 
should increase analysis costs. This study presents some way of 
rising battery period of time throughout a small-scale remote-
area wind-power system by the employment of a battery/super 
capacitor hybrid energy storage system. The superior control 
algorithmic program and hardware implementation are 
diagrammatic and projected long-term benefits of the planned 
system are assessed by simulation. A representative dynamic 
model of the final system, incorporating realistic wind-speed 
and load power variations has been developed. An analysis is 
presented of the potential improvement in battery period of time 
that is potential by diverting short-term charge/discharge cycles 
to a superb capacitor energy-storage system. 
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I. INTRODUCTION  

Secondary lead-acid batteries may have a typical service 
life of however thousand full-cycles and typically 
represent an oversized proportion of the complete value of 
a renewable energy project. The aim of this study is to 
develop a system to prolong expected battery life, thus 
reducing battery-replacement costs. This can be a giant 
advantage, considerably in remote areas, where access is 
also powerful and expensive. In contrast to secondary 
batteries, super capacitors in addition mentioned as 
“electrochemical double-layer capacitors” (EDLC), or 
“ultra capacitors,” offer higher power density and 
increased  cycle life (of the order of 106 cycles) but have a 
considerably lower energy density Super capacitors 
presently notice use as short-term power buffers or 
secondary energy storage devices in renewable energy 
power systems and transport applications Combining a 
pair of or lots of energy storage systems permits the 
helpful attributes from each device to be used. The aim of 
this study is to utilize the inherently high cycle lifetime of 
super capacitances throughout a battery/super capacitor 
hybrid energy storage system to boost battery life. Have 
shown that the active coupling of batteries and super 
capacitors can yield an improvement among the energy 
storage system power handling. Wei et al. have 

incontestable that a battery-super capacitance hybrid has 
lower battery costs, a general increase in battery life and 
higher overall system efficiency. Haihua et. al. have 
planned a composite energy storage system with every 
high power density and energy density for little grid 
applications. One similarity between these studies et al. is 
that the battery is employed to provide the low-frequency 
component of total power demand whereas the super 
capacitance provides the short-term or high-frequency 
component. 

This has the impact of reducing transient fluctuations 
inside the battery power profile. The work given here in 
addition adopts this approach, and extends previous 
studies by providing new results that quantify the potential 
increase in battery cycle period due to the addition of 
super capacitance energy storage, and describes a 
technique of system implementation and analysis.) 

II. LITERATURE SURVEY  

Leong Kit Gan et al.[1] “Analysis of Tower Shadow 
Effects on Battery Lifetime in Standalone Hybrid Wind-
Diesel-Battery Systems”, In conclusion, this paper 
mentioned the modeling approach and therefore the 
experimental work that centered on the battery period 
reduction because of the tower shadow result in AN off-
grid hybrid wind-diesel-battery system. The non-ideal 
behavior, like the oscillation of the check rig was thought 
of and therefore the approach to “compensate” this 
through post-processing are demonstrated. The 
characteristics of the tower shadow profiles from each 
annular and lattice towers perspective are clearly 
demonstrated. Particularly, their individual result on the 
battery period is studied. it had been detected that the 
small cycles so reduce the battery period during a 
quantitative manner. The finding here is vital for system 
designers while size the hybrid system throughout coming 
up with stages because it is incredibly usually the battery 
period is assumed to last optimistically longer than 
essentially. 

Anthony M. Gee et al.[2] “Analysis of Battery Lifetime 
Extension in a Small-Scale Wind-Energy System Using 
Supercapacitors” , This study has investigated the 
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utilization of supercapacitors to enhance expected battery 
life cycle over a representative long power-profile typical 
of a little, remote-area wind-energy conversion system. 
The results show that by diverting transient power 
variations because of turbulence and short load variations 
to a supercapacitor module, battery life cycle may be 
quantifiably increased. It’s additionally been shown that 
the battery current maxima may be considerably reduced 
exploitation the planned system. This has AN un-modeled 
profit in terms of probably additional increasing battery 
life as high-current cycling has been shown to extend 
battery failure rates [51]. The impact of increasing the 
low-pass filter time constant has been investigated and 
shown to additional reduce battery cyclic wear and current 
maxima because the control-algorithm low-pass filter 
time-constant is increased . A flexible current controlled 
dc/dc device style has been described, that was used to 
verify the feasibility and performance of the planned 
system implementation. an in depth simulation strategy 
has been demonstrated, providing a way by that 
supercapacitor control ways may be evaluated within the 
context of an off-grid wind-energy conversion system. 

Jianwei Li et al.[3] “Analysis of battery lifetime extension 
in a SMES-battery hybrid energy storage system using a 
novel battery lifetime model”, This study has investigated 
the utilization of a SMES-battery hybrid energy storage 
system during a small scale off-grid wind generation 
system. A representative dynamic off-grid grid with HESS 
is established in Matlab/Simulink. SMES and batteries are 
with success hybridized achieving a stable and fast-
responded HESS to mitigate the fluctuations of wind 
generation and balance the ability provide and load 
demand. A unique battery life-cycle model that has 
thought of each the depth of discharge and discharging 
rate of battery is planned and gave an additional correct 
prediction. The period of battery is improved within the 
HESS by reducing the charge/discharge frequency and 
lowering high discharging rate and also the extension of 
battery life is quantified by using the novel battery life-
cycle model. Future elaborate economic analysis of an 
optimum matching of HESS with renewable power is 
often achieved supported the novel battery period model. 
Additionally, the planned battery period models are often 
probably utilized in different applications. 

Sathish Kumar Kollimalla et al.[4] “Design and Analysis 
of Novel Control Strategy for Battery and Supercapacitor 
Storage System”, The projected control strategy relies on 
observance low and high-frequency power elements of 
demand-generation mismatch, and utilizes error part of 
battery current to regulate the SC. The scheme is easy in 
implementation and needs less computation compared to 
the MPC. The projected methodology is compared with 
typical methodology and therefore the experimental 

results show that the previous provides faster voltage 
regulation throughout the step changes in input power and 
load demand. The management strategy has the 
subsequent advantages: 1) quicker voltage regulation; 2) 
low charge/discharge current rates of battery; 3) reduced 
current stress levels on battery; 4) improved lifetime of 
battery; and 5) reduced process burden. 

I. Chotia et al.[5] “Battery Storage and Hybrid Battery 
Supercapacitor Storage Systems: A Comparative Critical 
Review”, With rising technologies like HEVs and MGs 
the engineering mind-set continually strives for system 
efficiency and optimization. This typically ends up in 
additional advanced systems. It’s necessary to appreciate 
that the simplest resolution isn't continually the most 
difficult one. When a critical review of this body of 
literature, it's clear that selecting between HBSSS and BSS 
depends on a spread of things like the applying desires, 
weight, lifespan, capital and operational value. The most 
vital deciding factors are typically the desired 
management and PQ. This can take the complexness of 
the EMS system still because the addition or exclusion of 
the EDLC. This result complies with most literature within 
the sense that each one EDLC descriptions state that it's 
created for power quality improvement and not average 
load provide. 

Richa Prajapati et al.[6] “Heuristic Controller for Wind-
Diesel System with Energy Storage For Standalone 
Application”, Wind-diesel systems are a preferred option 
to offer power in remote areas in standalone mode. Their 
typical style considers common AC bus to attach wind, 
diesel and energy storage parts. The AC power at the AC 
bus is directly fed to the load. However, it creates issues, 
like frequency regulation, voltage regulation, and low 
efficiency because of the utilization of dump load. The 
structure projected during this paper permits a standard 
DC bus, wherever the wind-diesel and battery are 
connected. This topology eliminates the issues 
encountered with common AC bus system. Moreover, to 
maintain the continual power flow and voltage level a 
heuristic controller is developed. The controller is easy 
and permits switch of various supplies as per the necessity 
of the load and condition of the source. The results show 
that the projected approach with success meets the 
necessity of the facility demand by switch the sources. 
The controller straightforward permits value effective 
implementation for rural applications. 

III. BATTERY (ELECTRICITY) 

An electric battery could also be a tool consisting of two 
or extra cells that convert hold on energy into electricity. 
Each cell includes a positive terminal, or cathode, and a 
negative terminal, or anode. The terminal marked positive 
is at an improved electrical P.E. than is that the terminal 
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marked negative. The terminal marked positive is that the 
provision of electrons that after connected to an external 
circuit will flow and deliver energy to an external device. 
Once battery is connected to an external circuit, 
Electrolytes are ready to move as ions among, allowing 
the chemical reactions to be completed at the separate 
terminals thus deliver energy to the external circuit. It’s 
the movement of those ions among the battery that allows 
current to emanate of the battery to perform work. 
Although the term battery technically suggests that a tool 
with multiple cells, single cells are also popularly called 
batteries. 

Primary (single-use or "disposable") batteries are used 
once and discarded; the conductor materials are 
irreversibly changed throughout discharge. Common 
examples are the alkaline battery used for flashlights and a 
large number of transportable devices. Secondary 
(rechargeable batteries) is discharged and recharged 
multiple times; the primary composition of the electrodes 
is restored by reverse current. Examples embrace the lead-
acid batteries used in vehicles and Li particle batteries 
used for transportable electronics. 

Batteries are out there many shapes and sizes, from 
miniature cells used to power hearing and wristwatches to 
battery banks the scale of rooms that offer standby power 
for telephone exchanges and computer data centers. 
According to a 2005 estimate, the worldwide battery 
business generates US$48billion in sales per annum, with 
six June 1944 annual growth. 

Batteries have lots of lower specific energy (energy per 
unit mass) than common fuels like fuel. This will be 
somewhat offset by the upper efficiency of electrical 
motors in producing mechanical work, compared to 
combustion engines. 

The symbol of a battery in a circuit diagram. It originated 
as a schematic drawing of the earliest type of battery, a 
voltaic pile. 

 

Fig.1 Electronic symbol 

IV. BATTERY PRINCIPLE OF OPERATION 

Batteries convert energy on to power. Battery consists of 
some vary of voltaic cells. Each cell consists of two half-
cells connected serial by a conductive solution containing 

anions and cations. One half-cell includes solution and 
additionally the negative conductor, the conductor to that 
anions (negatively charged ions) migrate; the other half-
cell includes solution and additionally the positive 
conductor thereto cations (positively charged ions) 
migrate. redox reactions power the battery. Cations are 
reduced (electrons are added) at the cathode throughout 
charging, whereas anions are change (electrons are 
removed) at the anode throughout charging. Throughout 
discharge, the strategy is reversed. The electrodes do not 
bit each other, but are electrically connected by the 
answer. Some cells use totally different electrolytes for 
each half-cell. A separator permits ions to flow between 
half-cells, but prevents mixture of the electrolytes. 

Each half-cell has an electromotive force (or emf), 
determined by its ability to drive current from the inside to 
the outside of the cell. Internet emf of the cell is that the 
distinction between the emfs of its half-cells. Thus, if the 

electrodes have emfs   and , then the internet emf is; 

in different words, internet emf is  that the 
difference between the reduction potentials of the half-
reactions.[14] 

The electrical driving force or   across the terminals of a 
cell is believed as a result of the terminal voltage 
(difference) and is measured in volts. [15] The terminal 
voltage of a cell that is neither charging nor discharging is 
known as the open-circuit voltage and equals the emf of 
the cell. Due to internal resistance, the terminal voltage of 
a cell that is discharging is smaller in magnitude than the 
open-circuit voltage and so the terminal voltage of a cell 
that is charging exceeds the open-circuit voltage. 

A perfect cell has negligible internal resistance, so it 
would maintain a continuing terminal voltage of until 
exhausted, and so dropping to zero. If such a cell 
maintained 1.5 volts and keep a charge of one coulomb 
then on complete discharge it'd perform 1.5 joules of 
labor. In actual cells, the inner resistance can increase 
under discharge in addition the} circuit voltage 
additionally decreases beneath discharge. If the voltage 
and resistance are planned against the clock, the following 
graphs sometimes are a curve; the shape of the curve 
varies according to the chemistry and internal arrangement 
used. 

A voltaic cell for demonstration functions. Throughout 
this example the two half-cells are coupled by a bridge 
apparatus that permits the transfer of ions. 

The voltage developed across a cell's terminals depends on 
the energy release of the chemical reactions of its 
electrodes and resolution. Alkaline   and zinc–carbon cells 
have different chemistries, but some the same emf of 1.5 
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volts; likewise NiCd and NiMH cells have completely 
completely different chemistries, but some the same 
voltage of 1.2 volts. The high chemistry potential changes 
inside the reactions of Li compounds provide Li cells emfs 
of 3 volts or a lot of. 

 

Fig. 2 Voltaic cell 

 
V. CATEGORIES AND TYPES OF BATTERIES 

Batteries are classified into primary and secondary forms. 

• Primary batteries irreversibly transform energy to 
electricity. Once the provision of reactants is 
exhausted, energy can't be readily restored to the 
battery.  

• Secondary batteries is recharged; that's, they'll have 
their chemical reactions reversed by activity 
electricity to the cell, approximately restoring their 
original composition. 

• Some forms of primary batteries used; as an example, 
for telegraph circuits, were restored to operation by 
exchange the electrodes. Secondary batteries aren't 
indefinitely reversible because of dissipation of the 
active materials, loss of solution and internal 
corrosion. 

VI. CONCLUSION 

In this analysis planned has investigated the use of super 
capacitors to boost expected battery life cycle over a 
representative long power-profile typical of to a small 
degree, remote-area wind-energy conversion system. The 
suitableness of super capacitors to expand the safe 
operational window of a wind-membrane system was 
examined during a very systematic manner. The super 
capacitors were ready to offer enough energy throughout 
times of no wind (intermittency) and enhance the facility 
quality delivered to the membrane by absorbing turbulent 
wind (fluctuations). 
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