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BALANCING THE GRID

DELVING INTO THE BEVOLVING WORLD OF BV CHARGING AND TS CRITICAL
J0LE IN TRANSFORMING THE WAY WE SHAPE OUR ENERGY FUTURE.

BY SUJATHA VISHNURAJ

THE SUSTAINABILITY IMPERATIVE

The global shift 1o skectric mobility s driven by the
urgent need 1o reduce greennouse gas emissions.
With over 1 bilion wehicles on the world's roads,
electic vehicles [EVs) have emerged as a critical
step towards a more sustainable and innovative
future, Howewer, this transition isn't solely about the
wvehicles themselves; it hingss on building a rotbust
EV charging ecosystem.

As BV adoption soars, the spotlight is on the EV
charging ecosystem, the technological backbone
that underping this transformation. In this feature
article, we embark on a journgy through the
slectrfying word of BV charging. deling into its
impact on the energy system, exploring smart
charging technology, the potential of Vehicla-To-Grid
26}, and the roadmap to harnessing the collective
power of bilions of EV batteries, We alzo examing
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standardization efforts, the role of Distributed Ledger
Technology (DLT), Digital Integration Hubs (DIHs),
and crucial regulatory and policy considerations that
ensure the successful development of this dynamic
erosysten,

The EV charging ecosystern plays a pivotal role
in making this transformation possible. "To hasten
the adoption of slectnc vehicles in India, effective
management of EV charging systems is essential.
Just as a well-conducted orchestra creates beavtiful
music. a well-coordinated network of charging
infrastructure orchestrates tha harmonious transition
to electric mobility.” says Dr Lalit Singh, CEQ, TelioE\,

CHARGING THE FUTURE: THE IMPACT OF EV
ON ENERGY SYSTEM

The surge in electric wvehicle (EV) adoption has
prompted a rapid and significant expansion  of
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EV charging infrastructure. What was once a
gparse natwork of traditional charging stations has
transformed into a comprahensive web of advanced
fast-charging networks. This evolution in charging
infrastructurs is a remarkable revalution that parallels
the rise of EVs.

Manjula Girish, Head of the EV Charging and
Phaotovoltaic Inverter division at Delta Blectronics Indis,
amphasizes the essential roke of smart managemeant
in this context. She notes that while the proliferation
of charging stations may present  challenges
during peak times, it also offers opportunities for
grid aptimization and lbad management. Efficiant
energy management is cnbical, a5 uncontralled and
simultanaous charging during congestad peak hours
can strain the existing energy system.

Rahil Gupta, Co-Founder & CTO of HOP Electric
Mobdity, echoes this sentiment, highlighting the
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importance of smart management in preventing
ovarloads, reducing costs, and optirmizing resounce
utilization. Smart management strategies inchde
cif-peak charging, kbad balancing, and delaying
charging during peak demand,

Az the number of EV: on the rad continues to
grow, the nmeed for efiicient energy management
becomes incresasingly evident. Smarl  charging
technology emerges as the solution to this challenge,
It enables the optimization and distribution of power
resources o meat the nsing demand and minimize
stresg on the grid.

Furthermore, the concept of Vehicle-to-Grid W25)
technology is gaining traction. V2G allows EVs not
only to draw energy from the grid but also to feed
surplus energy back into it, enhancing the grid's
flexibity and resfience. The projecied scenano of
having over 1 billion EVs on the roads by 2050 is
nothing short of fascinating. It poses the guestion
of how this colossal capacity of EV batteries can
be effactively hamessad to support and senvices.
When integrated comectly, these batterias can act as
distnbuted energy resources, playing a pivotal role in
statilizing the grid and making it more sustainakble,
The synergy between EVs, charging infrastruciure,
and smart energy management s essential to
ansuring & sustainable and efficient future for our
aneargy arid.
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CRACKING THE CODE: HOW SMART CHARG-
ING WORKS

Smart charging technology is the fransformative
solution to address the challenges posed by the
growing number of slectic vehicles [EVS). It allows
for inteligent management of EV charging while
rterfacing with the grd, ensuring efficient enargy
use, According to Gurusharan Dhillon, Director of
Electric Mobility at CES & |ESA, smart charging
operators can manage the energy supplied to
nlugged-in EVs, optimizing grid pressure.

This technology relies on interconnected EV
chargers, data-driven algorithms, and  real-time
communication bebween chargers, EVs, and the
energy grid, Ashish Deswal, Founder of EarthtronEM,
axplaing that advanced algorithms and cloud-basad
platiorms determnine the best charging times based
on factors like grid condiions, renewable energy
availability, energy costs, user praferences, and
policies. Smart charging ensures  efficient, cost-
effective charging, contributing 10 a sustanable futurs,

The core feature of smart charging is kad
distribution.  Unlike corventional charging  that
spikes  electricity demand during peak  hours,
smart charging paces the process, considering
factors such as driver schedules, grid availabdiby,
and electricity rates. Smart chargers communicate
with the grid to find optimal charging times during
off-paak hours, benefiting EV owners and relieving
pressure on the grid.

Raman Bhatia, Founder & Managing Director of
cervotech Power Systems Lid, emphazsizes that
smart charging  continuously monitors  real-tims
grid conditions and user preferences. It optimizes

42| WOWVEMEER 2023 Manufacturing Today

-

charging schedules, reducing grid stram during peak
hours, integrating EVs into the energy ecosystem,
and minimizing expensas and anvironmeantal impacts.

Furthermore, smart charging enables bidirectional
commurication betwesn BEVs and chargers. BV
share data about their state of charge and anticipated

charging needs, ensuring grid stability during peak
charging panods.

Smart charging is crucialin balancing the increasing
cdemand for BV charging with the grid's capacity and
resibence, By orchestrating the charging process
intaligently, # maximizes renewabls energy use,
minimizes grd congestion, and enhances overall
energy system efficiency and sustainability,

THE VEHICLE-TO-GRID (V2G) REVOLUTION
Vehicle-To-Grid  (WV2G) technology is poised 1o
transform the mole of electnc vehicles [EvVs) within
the energy ecosystem. V205 enables EVs to become
chnamic gnd assels, contnbuting 1o power suppy
and demand balance, As per Baman, V2G5 allows
EVe 1o export surplus battery capacity to the grid,
enhancing gnd flesbibty and promoting the use of
renawakble anergy during off-peals hours.

At its core, V2035 is a8 two-way communication system
where EVs can draw power from the gnd and return
EXCess energy, This exchange can ocour during
peak demand hours or when renewabla enargy
generation i1s hgh.

VaG-equipped EVs can communicate with the grid
o determine when to charge or discharge, effectively
senving as mobile energy storage units. They stabilize
the grid by providing extra power whean needead and
absorbing excess energy when thara's a surplus,

Mhe implications of V2G are profound, enhancing
grid resdience, reducing grid strain during  peak
penods, and promating renawable energy integration.
With V2G&G, EVs become active participants in the
broader enargy ecosystem, supporting a sustainable
and afficient enargy future,

Manjula emphasizes that V26 technology is vital for
a more adaptable grid, offering the flexibility required
for the evolving energy landscape. It bolstars grid
resilience, reduces grid strain during peak penods,
and supports the integration of renewable energy
gources, demonstrating its crucial role in shaping a
smarter and maore sustainable energy future.
Harnessing the power of bilkons of BV batteries
The impending surge in electric vehicles (EVs)
promises to transform transportation with projections
of over 1 billon EVe on the world's roads by 2080,
Thee hidden treasure in this monumental shift lies in
the bilicns of EV batteries. Raman points out the
importance of government incentrves and regulations
to encourage participation in the vehicle-to-grid
W2G) market. Addressing concemns like battery
degradation is crucial to unlocking this polential.

Marjula sees this colossal capacity of BV batteries
as a way to enhance grid sustainability, reliability,
and efficiency. Firsth, through V26 technology, Evs
can act as grid assets, feeding excass anargy back
into the grid during peak demand or low ranewable

e
L e

Manufacturing Today  rovemecn 2oz | 43

SECTOR FOCUS CHARGING ECOSYSTEM



SECTOR FOCUS CHARGING ECOSYSTEM

]

Raman Bhatia,

energy generation. This interaction smooths power
fluctuations and reduces grid strain,  Secondly,
stationary energy storage systems can integrate into
the grid infrastructure, extending the lifespan and
value of BV batteries,

The potential for these batteries fo revolutionize
the energy grid 15 significant. By employing strategies
like V2G technology, they serve dual purposes,
seamiesshy integrating with the grid to offer energy
during paak demand or absorb excess electrncity
from renewalbles,

Ashish emphasizes the role of government
incentives and regulations in driving participation in
the V2G market. Understanding EV user behavior is
vital to overcome obstacles like battery degradation
CONCErns.

Thiz hilion-battery bonanza heralds a new era
in gric management, providing a versatile anergy
resource that contributes to grid stability, reduces
the need for new power infrastructure, and supports
the transtion to cleansr and more sustainabls anergy
gystams. The synergy between EVs and grid services
shapes the future of energy management.
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THE STANDARDIZATION CHALLENGE

The proliferation of electric vehicles [EVs) relies on
universal access to changing infrastructura, making
standardization in the E\V charging ecosystem crucial.
This ensures that all BV models can seamlessly
connect to and utilize the same charging natworks,
regardiess of ther make or model. Intermmational
arganizations Bee the Intermational Electratechnical
Commission (IEC) and the International Organization
for Standardization (150) have played a crucial role in
establishing global charging standards,

Industry  staksholders, including autormnakers,
charging network operators, and regulatony
bodies, have worked to  establish  common
standards, encompassing physical connectors
and communication protocols. For instance, the
CCS (Combined Charging Systern) and CHAdeMO
connectars have becoms universal options, while
protocols ke OCPP (Opan Charge Point Protocoly
enable communicabion between charging stabons
and backend systems.

Govermmant regulations have baan implemented
in many regons, mandsting compliance  with
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specific charging standards, promaoting consistency,
accessibility, and compatibility. Industry collaboration
has led to shared standards, fostering a more
coherent EV charging ecosystem.

Standardization simplifies the charging experience
for EV owners and fosters interoperability across
different charging networks, promoting widespread
glectric  mobility adoption. For instance, India
recently approved its first indigenously developed
AC and DC combinad charging connector standard
for light alectric wvehicles, allowing uniformity and
standardization of charging infrastructure.

This ongoing endeavour is a cribcal step toward
making EVe a conveniant and accessible choice for
all, ensuring a future where EV drivers can charge
thesr vahicles with the same ease as petrol or digsel
vehicles at any gas station.

THE ROLE OF DISTRIBUTED LEDGER
TECHNOLOGY (DLT)

Distributed Ledger lechnology  (DLI} 13
revolutionizing the EV charging ecosystern and
anergy management. By harnessing the power of
blockohain-based DLT, the EV industry is embracing
transparency, securty, and efficiency in charging
transactions, “Cryptographic algorithms  ensure
data and transactions are secure, and all charging
transactions are recorded on a distributed ledger
visible to all nodes, Smart contracts, self-executing
agreements, automate payment settlement
and chargng authonzation, reducing cosis and
gliminating intermediaries, The decentralized nature
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of blockchan allows for peer-to-peer transachons
without relyving on a central authosity, incraasing the
network's resilience and reliability,” says Ashish.

DLT enables secure and tamper-proof recording
of charging data, allowing users to venfy charging
transactions and track energy usage accurafely,
Moreawer, it facilitates peer-to-peer enengy sharing,
enabling BV owners to sall excess energy back to
the grid or share it with other users. This not onby
empowers BV owners but also contributes to a more
regifient and efficient energy grid. Manjula acds,
"Another key advantage of DLT lies in its ability to
support peer-to-peer (P2F) energy trading. EV
owners with excass energy stored in their vehicle
batteries can directhy sell it to other consumers or
back to the grid. DLT ensures trust and transparency
in these transactions, and consumers have greater
control over their energy choices, Additionally, DLT
can foster the development of loyalty programs and
incentives for BV users, Tokens or digital currencies
created through blockchain can be awarded for eco-
frienclly driving or charging during off-peak hours,
encouraging sustanable behaviors.”

THE DIGITAL INTEGRATION HUBS (DIHS)
ADVANTAGE:
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DIHs are pivotal for seamless integration
in the EV charging ecosystemn, improving
efficiency through real-time data sharng and
systam responsivanass, They connect diverse
charging systems, enablng a streamlined
experience  with real-time  data exchangs
for easy monitoring and managament. DiHs
employ low-latency storage and a scalable
architecture 10 handle large data wolumes,
promoting secure and afficient BV charging
fransactions.

Furthermore, DIHs enbhance business
integration by simplifving  biling, payment
processing, and reporting, offering a unified
interface  for stakeholders, ensurng a
cohesive ecosystem, With DIHs at the core,
the EV charging industry delivers a superior,
integrated service, enhancing ussr satisfaction
and systam reliakility,

Ashish notes that DIHs also add value
by integrating streaming data with histoncal
data from wvarious sources and applying
machine learning algorithms. Overall, DiHs
are the linchpin for seamless technological
and business integration in the EV charging
acosystam, providing multiple banefits, from
enhanced security to oost reduction and real-
firme monitoring, &l confributing to a maore
afficient and responsive charging expensnce,
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REGULATIONS AND POLICIES

Successiul evolution of the BV charging ecosystam
relies on  well-crafted regulatory and policy
frameworks. Ashish emphasizes the imporfance of
establishing charging standards for interoperability,
encouraging imvestment in charging infrastructura,
and providing incentives for development. Clear and
consistent regulations addressing tariffs, pricing,
and utility roles while promoting competition and
innowvation are essential.

Fey considerations nclude standardization, safety
regulations, incentives, and grid integration policies.
Effective regulations ensure charging network
interoperability, satety standards, and incentives for
EV adoption. Paolicies supporting load managemsant,
grid stability, and renewable energy integration are
crucial for integrating EVs into the grid. Gurusharan
highlights the need for long-term financing options
and Capex support for charging infrastructura.
Evaluating fixed and variable tariffs for power supply
to BV charging stations and GST rate rationalization
can be explorad.

As the BV revolution accelerates, collaboration
batwean public and private sactors 5 essential for
creating an acosystem that promotas sustainability,
innowation, and widespread EV adopticon.

A GREEMER, SMARTER TOMORROW

The journey ahead iz infricate, but the destination
promises sustainability and innovation for all, Rahil
points out that trends and breakthroughs, such
as fast-charging advancements. improved batiery
technology, renewable energy integration, wirsless
charging, and the proliferation of electric buses, will
further amplify the ecosystam's impact.

The EV charging ecosystem isn't just about
rafualing vehicles; it signifies a transformative shift
towards sustainability. Advancemants in technology,
infrastructure, and policy frameworks are essantial to
suppart this revolution,

Ashish optimistically notes that India’s fast
charging infrastructure growth, with 6,586 staticns
in 2023, has alleviated range anxiety, promating EV
adoption. Thase developments have also enhanced
EV safety with mproved thermal management
systemns and cell designs.

Tha evolution of the EV charging ecosystem
goes  bevond  technological  achieverments; it
reprasents a commitment to a cleaner planst and
a brighter future. Raman predicts groundbreaking
advancements like sodium-ion batteries, wireless
BV charging. electric madways, BV charging
lanes, and overhead selectric ine systems designed
for electric buses and trucks will amplify the
ecosystem's  impact within  the technological
landscape, &
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