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INTRODUCTION

“V2G and Load Equalization” acronym for vehicle to
unconventional method of load curve equalization by usj
electric vehicle by energizing or de-energizing in a manner cor
respect to time and place.

Here in our project we are going to see the actuallconcept an
consists of conventional and unconventional genetai

AC loads.

Mainly dc loads here are PHEV's

time and there is also a port for disc

the load response/duration curve flat.

our load and also charging our PHEV during
hile there is a peak period to the battery bank by

n is always beneficiary from economic, reliability and efficiency
reduces the installed capacity requirement and leads to economic

PHEV is an unconventional way of storage element which is mobile and beneficiary at two
stages transportation as well as storage it has higher efficiency than pumped storage plant and
other peak load suppliers. In smart grid integration with conventional sources like solar, wind it
can be a large interface because conventional sources like solar generally generates dc and our
grid is ac so for the peak load supply as well as equalization PHEV can be easily charged from
solar/wind and give power back to the grid by discharging stations leading to an efficiency of
80% much higher than conventional peak load suppliers.

46

INTERNATIONAL JOURNAL OF INNOVATIONS IN APPLIED SCIENCES AND
ENGINEERING




International Journal of Innovations in Applied Sciences &Engineering http://www.ijiase.com

(UIASE) 2016, Vol. No. 2, Jan-Dec e-1SSN: 2454-9258, p-1SSN: 2454-809X

3. OBJECTIVES

. To increase reliability of power grid.
. To provide continuous power supply.
. To make the power grid eco-friendly.

Increasing consumer participation to power grid especially residential consumer through
PHEV.

. Working of smart grid in smooth way by doing Load EqualgZation.
6. Grid Security.

7. To make the grid decentralized and intelligent o

4. LITERATURE REVIEW

4.1. Early Developments in V2G and Load Equ

Electric vehicles (EVs) and module half and half electric vehicles EVs),numbered around 1
million, are relied upon to be beiqgyused by

fr- pinnacle‘charging benefits. EVs can likewise serve
pperation by directing electricity once again into the

4.2.Recent Deve nts,in V2G and Load Equalization

Late mechanical advances in electricity conveyance and load administration, alluded to as "smart
grids," guarantee to encourage the incorporation of EVs into electricity stack and to reduce costs.
Electric uses have as of now sent keen framework advancements to better oversee business and
residential stack utilizing wise metering and interchanges frameworks with a specific end goal to
spare vitality, cut emanations, and lessen top burdens. More far reaching arrangement would
empower EV charging to be booked wisely.

Moreover, it could in any event on a basic level empower the capacity limit of the batteries in
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EVs to be utilized as a supplementary wellspring of power now and again of pinnacle load; the
remaining charge in those batteries could be encouraged once again into the system amid the
night crest and the battery revived during the evening. There may likewise be degree for abusing
this stockpiling potential to make up for the changeability of electricity transmission from
variable renewable energy sources, for example, wind and sun powered. Along these lines, keen
frameworks and EVs could be commonly valuable: EVs could both advantage from and drive
forward interest in smart grids.

In this research is exhibited the innovation street mapping of a sav ry charger for EVs or

operation
er with the
electrical power framework to expand strengt
System (ESS).

Subsequently, EVs could assume a focal part in de-carbonizing s
than later. To set up the fitting pregcedures is required for its r

ate instrument to develop vital

(like 4varm, atomic, hydro, renewable sources and so forth.) that
oltage transmission lines that convey power from far-reaching
dispersion lines that associate individual clients/buyers/loads.

5.1. Concept

The culmination of the aforementioned development constitutes Energy and fuel efficiency,
Reliability, National economy and security, Environmental friendliness, providing consumer
with choices pertaining to buying and selling of electricity is called smart grid.
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Figure 5.1 Block diagram of Bi-directional

installed capacity efficiently is called load equalization.
should store the energy by using various storage techgi
peak demand so as to flatten the load profile.

5.2. Construction of Smart Grid

owér from any end of the
, renewable and non-

way. The smart grid has more foge
responsiveness would pave way fo izatign and hence smart grid become more
reliable. Smart grid rolgri ' C ) etc. but to keep environment clean.

ENERGY BU

ENERGY
POOL USER

= J =

STORE

, Figure 5.2 Consumers as GENCOS

Smart grid is the integration of electrical and digital technologies, information and
communication system. Smart delivers electrical power to the consumers using two way grid
technologies and Monitors the supply to the consumers and measurements.

5.3. Theoretical Background

The components used in smart grid are nuclear power plant, thermal power plant, solar, wind,
hydro and other renewable resources. The devices used for storage are PHEV, fly wheel
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levitation, compressed air energy storage, batteries etc.

. Nuclear Power Plant

The reason for an atomic power plant is not to create or discharge "Atomic Power." The
motivation behind an atomic power plant is to deliver electricity. It ought not shock, then, that
an atomic power plant has numerous similitude to other electrical creating offices. It ought to
likewise be obvious that atomic power plants have some critical contrasts from different
plants.

In splitting procedure, the cores of substantial radioactive atoms ken into two almost a
balance of. Amid this breaking of cores, tremendous amou is discharged. This
arrival of energy is because of mass defect. This impli ass pf beginning
item would be lessened amid splitting. This loss of mass a iU

heat energy according to well known condition E =Rg. The fu
power station is similar to steam power station

[
i
| heat to the atmosphere
|
|

| T
- N e N
STEAM TURBINE-

B Aot "| PRODUCTION "| GENERATOR
ission to Heat <
Heat to Heat ) Heat to Electric

v

ucingd electric power with sensibly high effectiveness. It utilizes
eat up the water accessible to superheated steam for operating the

or cocoa are utl as fuel of evaporator which has unpredictable substance running from
8% to 33% an fi€ry debris content 5% to 6% . to improve the thermal proficiency of the plant,
the coal is utilized as a part of the evaporator in its pummeled shape
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Inside coal fired thermal power plant, steam is acquired in higll weight inside the steam
evaporator by blazing the poundedsggal. Then this steamy armed in the super radiator
to outrageous high temperature. T

turbine, as the turbine cutting edge

mechanically combined

this nourish water, it is again warmed in high weight. This
working technique of a warm power plant.

Inside water po t we utilize gravitational drive of liquid water to operate the turbine
which is combinef? with electric generator to create power. This power plant assumes an
imperative part to ensure our fossil fuel which is constrained, as the produced power in hydro
control station is the utilization of water which is renewable wellspring of vitality and
accessible in loads of sum with no cost. The enormous favorable position of water power is the
water which the fundamental stuff to deliver electricity in water power plant is free, it does not
have any kind of contamination and after produced electricity, the cost of power is normal not
all that much high.
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Head Water

repository. Predominantly dam is arranged at
Stocking of heaps of water, which is utilized t
by reservoirs. After that Penstock, the pipe

which carries on the weight of wate
5.7. Solar Power Plant

A grid-associated photovgltaic power
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is adequate
we build

movigst dam and turbine
den the Kinetic energy of
ell- manufactured material

associated PV framework is electricity
the utility matrix. A grid associated PV
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Figure 5.6 Basic layout of generating

Household, grid associated housetop frameworks wilich have a limit mor 0 Kkilowatts can
meet the heap of generally buyers. They can nouri

devoured by different clients. The input is done th creen control exchanged.
Photovoltaic wattage might be not as much as normal utilization, in ch case the purchaser will

cost of power devoured less the estimation of power
then this will be a less than zero number. Also now

than 13,900 pnit is currently introduced, around the world. It is one of the quickest
developing poweR€reating advances and elements in energy arranges over each of the five
mainland, both iff the industrialized and the creating scene. WT change over wind energy into
electrical energy, which is encouraged into power supply frameworks. The association of WT
to the provision frameworks is conceivable to the low voltage, medium voltage, high voltage
and to the additional high voltage framework. While the vast majority of the turbines are these
days associated with the medium voltage arrangement of the network future extensive seaward
wind homesteads will be associated with the high and additional high voltage level.
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Figure 5.8 ConNgébion of \/J’ower Plant to Grid

5.9. Vehicle

Any means in of by which someone travels or something is carried or conveyed, a means of
conveyance or transport. A conveyance moving on wheels, runners, tracks as a cart, sled,
automobile, or tractor.

Types of Vehicle:

I.  Mechanical vehicle: Those type of vehicles which only uses the principle of internal
combustion engine(IC Engine).
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Il. Electric vehicle: An electric vehicle (EV), also referred to as an electric drive
vehicle, is a vehicle which uses one or more electric motors for propulsion. EVs utilize a
battery to preserve the electric energy which powers the engine. The batteries are charged
by connecting the vehicle to an electric power wellspring. EVs are some of the time
alluded to as battery electric vehicles (BEVS).

I1l.  Hybrid electric vehicle: - The combination of an internal combustion engine (ICE) with
one or more electric motor/generators battery pack is called plug in hybrid electric
vehicle. It is a combined propulsion system which results in gabetter fuel economy.

HEVs are basically controlled by an inside burning motor thatdf€eps rugning on customary or
option fuel and an electric engine that utilizes energy pu
charged by a regenerative braking and through the inward bu

to charge. ‘

Combustion
Engine

|.- I Electric Motar|
Generator

-1 1 =

Additional Batteries

.9 Block Diagram of a Hybrid Vehicle

7

PHEV (connect t rid vehicle):- PHEVs are controlled through an inner burning motor that
can keep runninggOn routine or option fuel and an electric engine which utilizes energy put
away in a battery. The vehicle can be connected to an electric power source to charge the
battery. A few sorts of PHEVs are likewise called extended range electric vehicles (EREVS).
Generally we classify PHEV on the basis of fuels —
Fuels PHEV
Diesel Diesel PHEV
Petrol Petrol PHEV
CNG CNG PHEV
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. LPG LPG PHEV

Advantage of electric vehicle over mechanical vehicle

. Gives more interior space.

. Greater Fuel Economy.

. Improved Traction and directional stability on snowy, mud, wet roads etc.
. Weight shifting limits the acceleration of affront-wheel-drive gighicle.

. Weight: Fewer components usually mean lower weight.

. Low cost.

. Improved drive train efficiency.

Components of HEVs

Hybrid engine,
electric motor
and transmission
(Honda).

Hybrid battery pack
(Ford).

300 VOLTS

Figure Com'ponents of Hybrid Electric Vehicles

Load profile is a am of the variety in the electrical load versus time. It will differ as per
client sort (averag€ illustrations incorporate private, business and industrial), temperature and
occasion seasons. Control makers utilize this data to arrange for how much power they should
make accessible at any certain period.

Some important FACTORS definitions:

a. Load Factor (LF): The LF is measured as the degree of variation of load [L (t)] over a
period of time, and could be illustrated by the proportion of average load (L av) over the
maximum load (L max):
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LF= average load/ maximum load

b. Capacity Factor (CF): The CF is the extent of use of the generating units in the Power
Plant (PP), and can be defined as:
CF= average load on power plant/ rated capacity of power plant

c. Utilization Factor (UF): The UF can be defined as:
UF= maximum load/ rated capacity of the power plant

d. Demand Factor (DF): Each device (equipment, appliance, and apparatus) has maximum
power absorption. If all devices are run up to their fullest extent simultaneously, the
maximum demand of consumer will reach his connected | t has been prescribed

ined as:

oad of system
Peak Diversity Factor (PDF): The peak loa nd) of the electric power
system (electric company) is made up of the individual dem . It is seldom (rarely) that
the different group (residentia i
The PDF is defined as:
PDF = sum of indivi

Can be utilized as a part of financial dispatching, framework arranging and unwavering
quality evaluation.

It is more helpful to manage than the load curve.

Load duration curve (LDC) is utilized as a part of electric power production to delineate the
relationship between producing limit necessities and limit usage.
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LDC is like a heap bend yet the request information is requested in plummeting request of
extent, as opposed to sequentially. The LDC bend demonstrates the limit use necessities for
every addition of load. The stature of every cut is a measure of limit, and the width of every cut
is a measure of the use rate or limit consider. The result of the two is a measure of electrical
vitality (e.g. kilo watt hours).

5.10.2. Load Equalization

The way by we make our load profile almost flat so that we can utidize our base power plant
installed capacity efficiently is called load equalization. For ex-g#is i1S*annual load profile of
Delhi before and after equalization.

Deihl Consumption

actupl lod
Wik
I ! h 'l
' i

g ".M ! "u'L

+ jeserve

see the maximum or peak demand is almost reduce to
is of 2 types spinning and non- spinning are kept 20% of total
from these data we are going to show the benefits of load
equalization.
Before equalizatfon-
Let maximum demand= x (118 mu) Reserve= 20% of maximum demand= 0.2x
Installed capacity=maximum demand +reserve= x+ 0.2x= 1.2x After equalization-

Maximum demand=65% of maximum demand before equalization

= 0.65x(76.70 mu)
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Reserve = 20% of maximum demand= 0.2 * 0.65 *x= 0.13x

Installed capacity= maximum demand +reserve= 0.65x+ 0.13X= 0.78x Saving in installed
capacity due to equalization

Saving= installed capacity requirement before equalization- installed capacity requirement
after equalization

=1.2x- 0.78x= 0.42x
% saving= 0.42x/ 1.2x* 100 %= 35%
=41.30 mu are saved

And it is huge amount of energy and the capi i i to installed
capacity which is also going to reduce by 38% means in place o r plants we can
open or start 4 power plants with same facilit

5.11. Various Storage Units
5.11.1. Conventional Way

In the conventional energy can b C g valley by using pump storage plants
(mechanical battery). These types of d as peak load plants during peak load
ected hydroelectric storerooms preserve

ly, injectedfrom another repository at a lower height. Amid time

i i2éd by utilizing lower cost electricity from the

Water is pumped up to the top reservoir at night, when demand for
power across the country is low.

When theré's a sudden
demand for power, the
"head gates” are opened,
and water rushes down
the tunnels to drive the
turbines, which drive the
powerful generators. The
water then collects in the
bottom reservoir, ready
to be pumped back up
later.

Top
Reservoir

Reversible turbine/generator assemblies act as pump and turbine
(usually a Francis turbine design).

These plant are ordinarily profoundly effective (round trip- efficiency eighty percent) loads
and can demonstrate extremely helpful as far as adjusting inside the overall system. Pump
storage offices can be exceptionally temperate because of pinnacle and off peak prices
differential and there potential to give basic auxiliary grid administrations.
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LOAD CURTE FOR.
PUMPED STORAGE PLANT

Power spectrum of a pump storage power plant

Figure:1 Hypothetical Load Curve Figure: 2 Actual Load Curve

Figure 5.12 Load curve for pumped storage plant
5.11.2. Modern Way

a. Consumers as GENCOS. Plug in h
b. Fly wheel levitation

We can store kinetic energy into flywheel during

generation principle we convert and feed i{ back t
Its efficiency is 95-97% i

We can also use it as an int@face

lley hour and by using
e grid.

able and non-renewable.

Use of Flywheel in NASA

NASA use the flywheel for deep space propulsion

Figure 5.13 Diagram of Flywheel
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c. Compressed air energy storage and thermal
In compressed air energy storage method we can compress air during valley and
give it back during peak.

Efficiency- 87-90%

Flow battery is simply in our chemical batteries at home level by inverter and during
peak we can give it back by a local colony bidirectional tion.

ing to our J&guirement.

1. Excess or off-peak power 4. The electricity produced is
1s used to compress air delivered back onto the gird
gJExhaust
Waste heat

Motor High Low Generator
Pressure  Pressure
2. Air is pumped underground Turbifa i L Thrbine

and siared for later use l 3. When electricity 1s needed, the Fuel (Natural Gas)
I stored air is used to run a gas-fired
turbine-generator
Compressed
Air

Salt dome

V4

Layout for cOgpressed air energy storage

Cavem

Electric-driven vepICles, whether fuelled by Batteries, FCs, or gas half breeds, have inside them
the energy source and power hardware equipped for delivering the 50 Hz AC electricity which
powers our residents and workplaces.

At the point when associations are added to permit this electricity to spill out of autos to
electrical cables, we call it "vehicle to framework" control, or just V2G.
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CHOPPER

emand charge reduction — monthly cost saving
Enhances dependability and proficiency of power framework.

5.12.2.Disadvantages of V2G
a. Decreases Battery life
b. Additional cost
c. Extraweight
d. New infrastructure
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5.12.3. Prototype Block Representation of PHEV2G

Loads
Unidirectional

idirectional

-al
Coventi- Bucket
onal CHAT ING

Figure 5.16 PHEV interconnection with grid

Here PHEV is a modern storage unit. It is 4
conventional generating units with chargin
grid security, reliability, efficiency and loa

6. PERFORMANCE ANALYSIS

Figure 6.1 Ty ad Profiles for Equalizations
We are doing perf@rmance analysis of Load equalization by PHEV through comparison with

load equalization

Pumped storage plant
During valley period during storage) Pumping motor efficiency = 85% Mechanical Output =
(y-x)* h1*0.85 during peak period
Electrical Requirement =(x+p-y)*h2 Efficiency of generator turbine = 80%
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Mechanical storage requirement =(x+p-y)*h2/0.8 Now according to law of conservation of
energy (y-x)* h1*0.85 = (x+p-y)*h2/0.8
(X+p-y)*h2 = (y-x)*h1*0.85*0.8

h2 = (y-x)*h1*0.85*0.8/(x+p-y) (D).

Load equalization by PHEV During valley
Shift PHEV on solar (100% efficiency from fuel point of view) during discharging efficiency
becomes 48% Now average efficiency= 0.5*(100+48)%= 74%

Storage = (y-x)*h1

During peak
Output of PHEV = (x + p - y)/ 0.74

According to law of conservation of energy h2,
(2)(From equation 1&2)
h2' h2

Efficiency comparison

make our grid

7. RESULT &

a. We hope to do no less than one year of research.

b. At the present time, we take a gander at two classifications while assessing the PHEV
and Wind Turbine
l. Category One: Did the Wind Turbine give required electricity to the greater
part of the operating done amid charging at WMU?

Category Two: Did the Wind Turbine give required electricity to the PHEV
64
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for the majority of the driving done consistently, amid in PHEV mode?

When charging at WMU, the Wind Turbine has given all electricity to charge
In nutshell, we are demonstrating an overflow of electricity produced (used to charge
the PHEV) over the course of the examination extend.

Because use of PHEV we have some disadvantage also
1. Increases transformer losses
2. Thermal loading on distribution traggformer which reduces the
transformer life
3. Increase in voltage deviation
4. Increases harmonics

8. CONCLUSION AND FUTURE SCO

Reliability of the power grid increases

Environment remains clean because of eco-friendly nature of
Grid security increased due to ¢

Efficiency increases

Large scale grid integration and

Because of P
participate i
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