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Abstract— The electric vehicle (EV) innovation
resolves the issue of the decrease of carbon and
ozone depleting substance outflows. The idea of
EVs centres on the use of elective energy assets.
Be that as it may, EV frameworks as of now face
difficulties in energy stockpiling frameworks
(ESSs) concerning their wellbeing, size, cost, and
generally the board issues. The United States is
proceeding to depend upon non home grown and
non-secure wellsprings of energy. Considerable
enhancements in energy productivity are
conceivable using further developed energy
stockpiling; progressed energy stockpiling can
likewise work on the use of home grown energy
assets (coal, geothermal, sun powered, wind, and
atomic) by furnishing energy as per a client's
time-shifting necessities. Progressed stockpiling
advancements offer possibly considerable expense
and execution benefits yet additionally have
critical specialized danger. The Energy Storage

and Transport Technologies Committee of the

American Society of Mechanical Engineers
supports exploration, improvement, and use of
energy stockpiling advancements to diminish
imports and energy costs. Besides, this paper
talks about different groupings of ESS in
short .Thus, this audit will augment the work
toward the improvement of financial and
proficient ESSs with a more drawn out lifetime
for future EV employments. Battery controlled
Electric Vehicles are beginning to assume a huge
part in the present auto industry. There are many
kinds of batteries found in the development of the
present Electric Vehicles, being difficult to choose
which one satisfies best every one of the main
gualities, from various perspectives, for example,
energy stockpiling effectiveness, helpful attributes,
cost value, security and usage life. Anyway a
portion of the cutting edge battery advancements
Part of

are promising toward this path.

examination is in progress to create battery with
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as high force and energy densities as could be

expected.

Keywords—Electric vehicles (EVs), Energy
Types of (ESS),

Applications, Advantages, Disadvantages.

storage system (ESS),

1. Introduction

Energy storage system

The world is pushing toward improvement by
guaranteeing appropriate usage of cutting edge
innovations. Many creating and immature nations
the innovative

are contending to accomplish

progression of created nations. Decarbonization
assumes a significant part in lessening the CO2
emanations of the vehicle area. Improvement of
inside burning motors for non-renewable energy
source driven vehicles is still a long way from
accomplishing CO2 discharge targets. In this way,
cutting edge innovations are needed to arrive at long
haul and higher outflow targets. Decrease of CO2
and other GHG discharges is a crucial worry of

numerous nations and analysts.

Many activity plans have been endorsed by
governments independently and altogether to lessen
CO2 discharge by supplanting the traditional interior
ignition motor run vehicle with electric vehicle
(EV).

emanations is projected in the following not many

Henceforth, a huge decrease of GHG
years. Electric-driven vehicles are standing out on
account of their low discharge and proficient
decrease of CO2 outflow. The EV is a framework
with higher motor productivity and doesn't transmit
poisons through tailpipe emanation, fuel dissipation,
or fuel refining. Consequently, it is known as a zero-

outflow vehicle.

The EV works with power put away in batteries,
energy components (FCs), and ultracapacitors
(UCs), where a definitive wellspring of power
incorporates producing plants and sustainable power
assets, which implies that a module charged capacity
is utilized. Contingent upon the wellspring of force,
EVs are of a few sorts, like half breed electric
vehicles (HEVs), battery-controlled electric vehicles
(BEVs), module cross breed electric vehicles,
photovoltaic  electric  vehicles, and energy
component electric vehicles. In contrast to ordinary
vehicles, EV utilizes a more productive force source
and electrical engine than the powertrain of force
ignition motors. Regenerative slowing down and
thermoelectric generators are utilized in EVs to

lessen energy squander.

The destinations of the audit present the current
situation of ESSs, refreshed elements of the ESSs,
assessments, issues, and difficulties of existing
frameworks, and proposals for the future
advancement of ESSs. Additionally, the examination
features hybridization innovations of ESSs in EV
This

ecological and wellbeing issues during assembling,

application. investigation centers around
usage, reusing, and removal of ESSs. In this paper,
accessible energy stockpiling innovations of various
kinds are clarified alongside their arrangements,
power age cycle, qualities, and components
concerning EV applications. An even correlation is
broke down among the current electrochemical ESS
[1] and their elements. The audit centers on
hybridization advancements of the ESSs for their
effective  organizations in EV  applications.
Consequently, the commitment of this examination
is the improvement of future ESSs for supportable

advancement of the EVs.
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Energy stockpiling frameworks (ESSs) are becoming
fundamental in power markets to expand the
utilization of sustainable power, lessen CO2 outflow.
ESS

frameworks; it gives persistent and adaptable force

importantly affects in general electric
supply to keep up with and to improve power
because of blockage and interference of transmission
line for unreasonable interest. Likewise, an ESS
guarantees dependable administrations for buyers
during power emergencies because of catastrophic
events, just as diminishes the costs of power to help
the pinnacle interest by putting away energy during
off-top hours for minimal price. During the previous
many Yyears, sustainable power has been adding to
off-framework power customers with ESSs. In that
sense, EVs are developing innovations with ESS as a
substitute for petroleum derivatives, where energy
assets come from sustainable power advances. EVs
are used to debilitate the utilization of non-
CO2.

Subsequently, superior ESSs are important to control

renewable energy sources and lessen
EVs. To meet a few necessities of EVs, ESSs are
used in blend to give high release time unwavering

quality.

For the most part, the ESS activity is ordered as

follows:

*The Charging period: This cycle is relevant
utilizing the organization electrical energy, during
the off-top spans when the electrical energy is free at

lower costs,

*The Discharging period: in the midst of pinnacle
the put away energy in an ESS is utilized. It ought to
be referenced that in this period the organization
electrical energy has a more exorbitant cost and
utilization of DGs is more prudent. In like manner,

utilization of an ESS framework is predominantly

reasonable for diminishing or in any event, wiping

out the vulnerabilities of inexhaustible DG.

2. Types of Energy storage system (ESS)

The kinds of ESS not set in stone with the utilization
of energy in a particular structure. These frameworks
are characterized into different sorts as per their
developments and piece materials. This part talks
EES types,

disadvantages.

about applications, benefits and
e Mechanical storage systems(MSSs)

e Electrochemical storage system(EcSS)

e Chemical storage system(CSS)

e Electrical storage system(EeSS)

e Thermal storage system(TSS)

e Hybrid storage system(HSS)

i.  Mechanical storage system

Mechanical storage systems (MSSs) are commonly
used to produce electricity throughout the world.
The main three types of MSSs are pumped hydro
storage (PHS),
(CAES), and flywheel energy storage (FES). They

compressed air energy storage

are explained in detail in paper [1]. Mechanical
energy stockpiling includes an adjustment of the
potential or active energy condition of issue. These
gadgets give a lot of force and are especially
attractive in the transportation area. Since
mechanical capacity gadgets have generally low
energy thickness, expanding it is one pushed of
momentum research endeavours. For example,
metallic flywheel rotors are restricted by their
proportions of extreme solidarity to thickness. New
composite materials like Kevlar/epoxy have a lot
higher proportions and might actually twofold or
significantly increase the energy stockpiling
thickness of metallic rotors. One more space of
the  transmission

tantamount  significance s

framework needed for compelling utilization of
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energy stockpiling. For some applications (flywheel
vehicle) a profoundly effective, continuously
variable transmission (CVT) is needed for energy
stockpiling to be alluring. In spite of the fact that
progress has been made, much work still needs to be
done before solid CVTs are industrially accessible
with a palatable scope of productivity qualities.
Some mechanical strategies have a high stockpiling
limit and low force ability. These are more
appropriate for applications, for example, load
evening out electric utilities. One such innovation a
work in progress is compressed air energy storage
(CAES). Extensive advancement has been made in
the space of repository strength and assessment of
cutting edge ideas. Exploration on capricious CAES
plants that guarantee to be more expense and eco-
friendly is simply being started. Broad innovative
work will be required if these second-age
frameworks are to be popularized in a convenient
style. Each traditional 1000 MW CAES plant saves
roughly 1,000,000 barrels of oil each year. Second-
age frameworks guarantee much more prominent oil

fuel investment funds.

ii.  Electrochemical storage system
All conventional rechargeable batteries are under
(EcSS).

Particularly, flow batteries (FBs) and secondary

electrochemical storage systems
rechargeable batteries are EcSS [1]. In EcSS, energy
is changed from electrical to synthetic energy as well
as the other way around through a reversible cycle
with energy productivity and low actual changes. Be
that as it may, substance response might diminish
cell life and energy. These sorts of batteries have the
double capacity of putting away and delivering
electrical energy by changing the accuse and release
periods of no destructive emanation and little

support.

iii.  Chemical storage system

Chemical storage systems (CSSs) store and release
energy through chemical reactions of chemical
compounds composed in the system, thereby
forming other compounds. The Fuel Cell (FC) is an
ordinary substance stockpiling framework that
changes synthetic energy of fuel over to electrical
energy consistently. The principle contrast between a
FC and a battery is the manner in which they supply
energy source. In a FC, the fuel and oxidant are
provided remotely to create power, and these parts
are coordinated in the battery (aside from metal-air
batteries). The benefit of FC is its capacity to
produce power as long as the dynamic materials are
provided to it. FCs offer 40-85% eco-friendliness.
FC innovations have been demonstrated as an energy
age source that can decrease petroleum derivative
use and CO2 discharge. FCs are made out of fluid or
vaporous fuel as anode and oxygen, air, and chlorine
as the oxidant in the cathode side. Hydrogen-based
FCs (HFCs) specifically are well known and
accessible on the lookout. HFCs utilize a mix of
hydrogen and oxygen to create power. This blend
could be regenerative and reversible from power and

water.

iv.  Electrical storage system

EeSSs vary from ESSs in light of their putting away
advancements. Normally, an EeSS stores electrical
energy straightforwardly as power as electric field
by isolating charges or attractive field by transition.

UCs and superconducting electromagnets are EeSSs.

v.  Thermal storage system

TSSs store energy as warmth in a disengaged vault
from sun oriented or electric radiator for later use in
power age plants or diverse warming purposes.
Nuclear power

stockpiling is accomplished

differently, like idle warmth stockpiling, reasonable
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warmth stockpiling, and thermo-substance sorption
stockpiling frameworks. Inactive warmth stockpiling
frameworks utilize natural, (e.g., paraffin) and
inorganic (e.g., salt hydrates) and phase change
materials (PCM), as capacity medium to consider
heat trade during the stage change of the capacity
medium. Liquid salt is the most recent PCM of the
strong fluid stage change that is utilized for
concentrated sunlight based force plants. Dormant
warmth stockpiling frameworks have high energy
thickness and productive warmth move capacity at
steady temperature. Reasonable warmth stockpiling
frameworks are normal, and boundless advances
have capacity mediums that are strong (e.g., ground,
cast iron or concrete) or fluid (e.g., water or thermo-
oil). In these frameworks, warm capacity relies upon
temperature change in the capacity medium, and the
limit relies upon the particular warmth and mass of
in Eq.[1]. Thermo-

compound sorption stockpiling frameworks are

the medium, as delineated

perplexing and costly to configuration, given
adsorption and retention cycles of warmth in the
materials. Nonetheless, the energy. thickness of such
frameworks is multiple times higher than that of a
reasonable stockpiling framework with water. In
EVs, the

framework, which converts squander heat into

programmed  thermoelectric ~ age

electrical energy, can be conceivably used to
upgrade generally speaking productivity and fuel
cost.
Ec=K(T2-T1)V
Where, E; is the thermal energy stored in volume of
V,

K is the specific heat, and

T1 and T2 are the temperatures before and after

recharge, respectively.

vi.  Hybrid storage system

Hybrid ESSs (HSS) have been created, and they
electronically consolidate the yield force of at least
two ESSs with In HSS
frameworks, the mix of a powerful thickness ESS

integral components.
and high-energy-thickness ESS, or quick reaction
ESS and slow-reaction ESS, or significant expense
and minimal expense ESS are considered by power
electronic arrangements to convey ideal force for
stacking. HSSs are ordered into battery and battery
half breeds, battery and ultracapacitor mixtures, FC
battery and SMES
crossovers, and battery and flywheel half breeds,
CAES and battery half breeds, FC and UC
crossovers, FC and ultrahigh speed flywheel half and
halves, and CAES and UC half breeds as close and
long haul reason for application-subordinate HSS
frameworks .Zn-Air and VRLA, Zn-Air and NiMH,
Zn-Air and Li-particle, FC and VRLA, FC and
NiMH,
instances of high-explicit energy and high-explicit
force mixes. VRLA and UC, NiMH and UC, Li-
particle and UC crossovers are low-and high-power-
request blends. FC and UC, FC and UHSF, CAES
and UC crossovers are intended for long haul
applications; and other Li-particle and UHSF/SMES,
CAES and VRLA half breeds are discovered Hybrid

ESS can retain the high-recurrence change of UC

and battery crossovers,

and FC and Li-particle mixtures are

and low-recurrence vacillation of batteries, just as
streamline high force and energy. FC and battery
cross breeds show higher explicit force and
proficiency than FC alone. FC and UC cross breeds
are alluring for EV applications due to their low and
transient force supply ability.

Furthermore subtleties of kinds of energy stockpiling

frameworks allude [1].
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3. APPLICATIONS OF ENERGY STORAGE
SYSTEM
from subordinate

Applications  can go

administrations to network administrators to
lessening costs "behind-the-meter” to end clients.
Battery energy stockpiling frameworks (BESS) have
seen the vastest assortment of employments, while
others, for example, siphoned hydropower,
flywheels and warm stockpiling are utilized in

explicit applications.

i. Applications for Grid Operators and Ultilities
Energy Arbitrage

In business sectors where there is a critical
distinction in locational negligible value (LMP) of
power at various occasions, energy exchange can be
utilized to balance costs. Discount power is bought
and put away when the LMP is low to be exchanged
when the LMP is high. A few misfortunes happen
due during charging and releasing. Exchange all
alone isn't normally a beneficial energy stockpiling
application, anyway can be joined with others by
esteem stacking. Energy Arbitrage alludes to
discount purchasing and selling which is finished by
network administrators — for end-clients utilizing
comparable strategies see season of-utilization the
executives. Burden following (inclining up power
supply as movement expansions in the first part of
the day and sloping down as action decreases
towards the evening is viewed as a subset of energy
exchange.

ii. Flexible Peaking Resource/Resource

Adequacy

Pinnacle interest on the network commonly just
happens for a couple of hours daily. Notwithstanding
the force age that makes up the "base burden” of

power, utilities and framework administrators

continuing to top assets on backup, prepared to
infuse a flood of extra force into the matrix. Peaked
supply assets ordinarily have been served by non-
renewable energy sources, for example, gas peaked
plants. A wide range of kinds of power stockpiling
are considering a to be of prominence as peaked
assets due to their amazingly quick reaction times —
on account of lithium particle batteries, in the
milliseconds. Siphoned hydropower capacity is
widely utilized as a peaked asset. Late figures
foresee that ESS could supplant gas peaked totally in

the United States by 2020.

iii. Frequency Regulation

The electrical lattice communicates power from
generators to end clients at a proper rotating flow
(AC) recurrence by and large, 60 Hz for North and
South American, 50 Hz for Europe and Asia. At the
point when power age is equivalent to control
utilization, the recurrence is steady. In case use is
higher than age, the recurrence drops: brownouts and
power outages. At the point when force created
surpasses the requests of the lattice, the recurrence
rises: this can harm the framework and associated
gadgets. Recurrence guideline includes managing
organic market on a second-by-second premise to
keep the AC current inside the demanding required
resistance limits. As increasingly more renewables
are associated with the electrical matrix,
changeability in supply and variances in recurrence
are progressively regular and serious. Normally,
creating resources are increase or down to give
recurrence directing administrations. In the present
market, it is the most noteworthy worth auxiliary
support of the network. Energy stockpiling is
progressively being utilized rather than petroleum
product plants for this application their adaptability
and up to millisecond quick reaction times make

them appropriate.
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iv. Reserve Capacity (Spin/Non-Spin)

A significant prerequisite for electrical utilities, or
gatherings of electrical utilities, is to keep the force
on regardless of whether a generator goes
disconnected. The framework all in all should not
encounter exorbitant variety in recurrence and force
stream regardless of whether the biggest of the
framework's generators goes down. Normally, all
producing resources in the framework are
intentionally run with a little level of hold limit,
which adds failures, additional expenses and waste.
like

capacitors, flywheels and batteries can be utilized

Effective energy stockpiling frameworks

rather for this application, permitting generators to
be run nearer to their evaluated esteem. Save limit is
additionally parted into turning save (can react inside
10 seconds), Supplemental hold (can react inside 10
minutes) and reinforcement supply (can react inside

60 minutes).

vii. Voltage Support

Just as directing recurrence, network administrators
need to guarantee a specific degree of voltage and
voltage solidness is kept up with. This includes
overseeing reactance across the whole network an
auxiliary help known as voltage support is utilized
for this reason. Before, creating resources ready to
deliver receptive force would need to be added or
deducted to the network. One test related with this is
that receptive force must be communicated over
brief distances.
Energy stockpiling, and specifically conveyed
energy stockpiling, can be found amazingly near
end-clients making them an undeniably alluring

choice for voltage support.

viii. Dark Start

At the point when the whole network is influenced
by a blackout, "Dark Start" assets are utilized to
walk out on. Challengingly, they should have the
option to work without a lattice association
themselves. Energy stockpiling frameworks are

unmistakably appropriate for dark beginning
applications since they can be run in backup mode
and autonomously to re-invigorate the other matrix

frameworks.

ix.Transmission and Distribution Deferral

As interest for power, framework administrators face
the need to add new or redesign existing
transmission and dispersion (T&D) gear. Adding
energy stockpiling can concede or even eliminate the
requirement for these extra updates or bits of gear.
This stockpiling application is truly important; right
off the bat the expense reserve funds from not
purchasing the new hardware, and furthermore a
similar ESS can likewise be utilized for other worth

creating applications.

X. Transmission Congestion Relief

Power transmission passages, as different types of
transport, experience clog at specific occasions of
day. Administrators charge utilities more exorbitant
costs to utilize this hallways during busy times. By
introducing energy stockpiling downstream of the
clogged transmission areas, power is put away
during busy times and delivered when the blockage
levels have dropped, consequently diminishing

expenses.

xi. Client "Behind-the-meter" Applications Time-
Of-Use Bill Management

At the point when power costs are variable relying

upon the hour of day, putting away energy for later

use can decrease power costs. Energy is attracted
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from the matrix to be put away when request and
costs are low (normally around evening time), then,
at that point utilized during busy times when costs
are higher (ordinarily during the day).
xii. Expanded Self-Consumption/Self-adequacy
from Solar in addition to Storage
Introducing stockpiling with end-client sunlight
based can be utilized to diminish or take out
dependence on the network by accumulating
abundance sun based force created during the day.
Warm (as water tanks) and battery energy
stockpiling are the most utilized advances for this
This

application in regions with utility rate structures that

application. is a particularly significant
are disadvantageous to circulated sun powered, or
for micro grid energy stockpiling frameworks that
have restricted network availability.
xiii. Reinforcement Power/Uninterruptible Power
Systems
During a blackout, put away power can be utilized to
proceed with tasks without interferences. This is
particularly pertinent in the wake of catastrophic
events like Hurricane Irma, Hurricane Harvey and
the new California out of control fires which saw
inescapable matrix blackouts. Keenly sent energy
stockpiling frameworks are fundamental for the
proceeded with activity of clinics and crisis
administrations.
Other applications
1. Force variety rate limit. Force variety rate is
restricted to a specific reach depending on constant
estimation of the yield force of a breeze power plant.
The ESS begins charging when the yield force of the
breeze power plant climbs strongly; it releases when
the vyield power drops forcefully. This targets
addressing the requirements of the matrix for a

specific force variety rate. Under such a mode, the

ESS ought to be introduced near the breeze power

plant.

2. Matrix power variety support. The ESS charges
and releases power as indicated by the framework's
dispatch guidance to make additional change for the
network. Under such a mode, the ESS doesn't focus
on a specific breeze power plant. Hence, it isn't
required for the ESS to be introduced close to the

breeze power plant.

3. Voltage guideline. The ESS chips away at
receptive force retention or delivery as per constant

requirement for guideline of transmission voltage.

4. Recurrence guideline. The ESS can charge or
release power as indicated by the sign got each
second. Under such a mode, the ESS can keep a

drawn out activity at a set State of Charge esteem.

5. Low-voltage ride-through. The ESS works in
power electronic gear for low-voltage ride-through.
Most wind power plants have power electronic gear.

So there is no requirement for additional help.

4. Benefits of battery storage for renewable
energy usage

Environmentally friendly power can be created from
the sun, wind power, flowing force. At its center, it
identifies with the utilization of numerous assets that

don't exhaust, and continually recharge themselves.

Of these breeze power and sun oriented energy are

the most broadly utilized, yet while these
wellsprings of force are spotless and sustainable,
they have one principle weakness they are not
accessible 100% of the time. Sun oriented force is
just accessible during the day, while wind doesn't

blow consistently. Sun oriented force is, in this
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manner, for the most part accessible when there is to
a lesser extent a requirement for lighting homes, so
store the force so it tends to be utilized when it's
required and that is the place where Dbattery
stockpiling becomes an integral factor.

> Takes into account better utilization of
sustainable power
The utilization of batteries to store this force is a

need, guaranteeing the force can be utilized at
whatever point you need it. With batteries, your
overabundance power is put away in the battery
framework, so on those cloudy days when your
planetary group doesn't create however much force
that you need, you can pull from the batteries, rather
than the lattice.

> Added security

The utilization of batteries for energy stockpiling
permit the creation and utilization of sustainable
power to be delinked from low utilization periods.
These frameworks permit you to conquer deterrents
that are brought about by the irregular creation of
this energy, which is an issue that can never be

denied.

> Less reliant upon the network

Sun based battery frameworks empower you to
construct a house that is undeniably stronger and less
subject to the network. For instance, in the event that
you live in a rustic region where the matrix is known
for being shaky, you acquire genuine feelings of
serenity with a battery stockpiling framework,
realizing you are in a situation to control key parts of

your home for a long time.

» Lessen your carbon impression
Introducing sunlight based batteries permits you to

lessen your home's carbon impression and draw

nearer to independence. These frameworks are great
for any individual who needs to lessen ozone
harming  substance  discharges and  limit
contamination. Sunlight based energy frameworks
make substantially less contamination than
conventional petroleum derivatives, and by utilizing
battery stockpiling frameworks, you can guarantee

any energy created doesn't go to squander.

» Limit electric bills

You can likewise save extensively on your power
costs as a result of the adaptability managed. Homes
and organizations can take power from the matrix
when it is less expensive and use it during top
periods (where expenses can be high), making a joy
balance among sun oriented and framework power

with the most reduced potential expenses.

5. ADVANTAGES OF ENERGY STORAGE
TECHNOLOGIES

* Enhanced Energy Conversion Efficiency.

Capacity  further  develops transformation
effectiveness by moving energy from when it is
free yet can't be utilized to when it will be
required.
» Alternative Energy Substitution. The entirety
of the energy use areas show time-differing
loads.
« Alternative minimal expense energy sources
(e.g., coal, atomic, sunlight based, wind) can be
utilized expense successfully by utilizing energy
stockpiling advancements to meet variable
burdens.
« Facilitates powerful use of discontinuous
sustainable source.
« Can be joined into brilliant incorporated
energy framework.

Reduces need for expanded pinnacle age

limit.
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» Enhances lattice dependability.

« Performance and cost are ceaselessly
improving.

* Allows sustainable and fossil source to
incorporate.

* The crude materials are not difficult to
acquire and the cost is generally low.

» High rate release execution is acceptable.

« Good temperature execution, can work in
the climate of - 40 ~ +60 ° C.

« Suitable for skimming charge use, long
assistance life, no memory impact.

» The utilized batteries are not difficult to

reuse, which is helpful for ecological security.

6. DISADVANTAGES
e The main disadvantages are
e Energy lost in "full circle” failures

e Additional cost and complex

e Additional foundation and space
prerequisites
e Overcharging of battery prompts over

warming.

7. CONCLUSIONS

EV advances are substitute answers for ICE-based
transportations given that ordinary vehicles with
ICEs contribute low drive train productivity and
CO2 and GHGs discharges. The interest of EVs is
expanding dependent on zero-emanation ideas.
Consequently, the flawlessness in plan of EVs with
sumptuous designs and offices is a worry for future
EV innovations. Notwithstanding, EV frameworks
can't be created disregarding energy stockpiling

advances.

The paper audits on the far reaching examination of
the different ESSs The

discoveries give a substantial plan to analysts and

in EV applications.

makers on existing ESS innovations and their
progression for future improvement of ESSs.
Definite blend of existing ESSs could impact future
innovative work of the hybridizations of ESSs with
corresponding elements for proficient use of the
energy in EVs. Nonetheless, the other distributed
examination dissected individual ESSs with explicit
elements and issues. The survey on EV advances
may give a strong idea on the drive train designs of
the EV to such an extent that the exploration may
zero in on the proper use of the ESSs and their

administration in EV.
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