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Abstract

Enabling policy framework is necessary for rollout of electric vehicles (EV) and electric vehicle charging
infrastructure. A number of Indian states have issued electric vehicle policies and electricity tariffs for EV charging.
This study provides a comparison of the EV policies and electricity tariffs for EV charging in different states and
presents select global EV promotion initiatives. The paper also suggest certain policy improvements that the
Indian states can make to ensure successful adoption of EVs.
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1.0 Introduction

India, being on the verge of transition from developing to a developed economy, is targeting GDP
growth rate of more than 7.2 % in the next five years'. This will subsequently lead to increase in
consumption of crude oil and oil products. With transport sector being one of the biggest consumer
of oil and oil products, increased consumption along with import dependency will not only increase
GHG emission but will also have substantial impact on the energy security scenario of the country.
Therefore, transportation sector needs to undergo a significant transformation from oil-based system
to a more environment friendly electricity based system. Considering this, Government of India
launched National Electric Mobility Mission Plan (NEMMP) 2020 which envisages introduction of
about 6-7 million electric/hybrid vehicles in India by the year 2020. Under this NEMMP, Faster
Adoption and Manufacturing of Electric Vehicles (FAME) India scheme was introduced in 2015, with
the objective to support hybrid/electric vehicles market development and manufacturing eco-system.
The FAME scheme was extended in the form of the FAME-Il in 2019 with a total outlay of INR 100
billion. Eight states have released draft and final versions of electric vehicle (EV) policies for their
respective states; while many other states are working on their EV policies. Few states have also
introduced separate electricity tariff for charging of EVs. This Study Paper aims to provide a
comparison of the EV policies in different states and select global EV promotion initiatives. The paper
also suggests certain policy improvements that the Indian states can make to ensure successful
adoption of EVs.

2.0 Comparison of Electric Vehicle Policies in Various States in India

Eight Indian states namely, Andhra Pradesh, Delhi, Karnataka, Kerala, Maharashtra, Telangana,
Uttarakhand and Uttar Pradesh have issued their individual draft/final electric vehicle policies till June
2019 focusing mainly on manufacturing and deployment of electric vehicles in their respective states.

Twelve State Electricity Regulatory Commissions (SERCs) have also issued tariffs for EV charging. These
are Andhra Pradesh, Chhattisgarh, Delhi, Gujarat, Haryana, Jharkhand, Karnataka, Madhya Pradesh,
Maharashtra, Punjab, Telangana and Uttar Pradesh. The Joint Electricity Regulatory Commission for
Union Territories also issued electricity tariff for EVs in Chandigarh.

In this study, we have attempted to capture the key measures adopted by the states in their respective
policies and also made a comparative table of EV charging tariffs in different states.

For the comparison between the EV policies, four main parameters have been selected: Objectives,
Incentives, Targets and Other Significant Features envisaged in the policies of each of these eight
states. Important features under these four parameters are analysed in this paper.

2.1 State EV Policies

Although a national mission on e-mobility has been launched, India has yet to issue a national level EV
policy. But eight states such as Andhra Pradesh, Delhi, Karnataka, Kerala, Maharashtra, Telangana,
Uttarakhand and Uttar Pradesh have designed individual state level EV policies to cater to their
respective requirements based on available resources. The state of Karnataka was the first in India to
release an EV policy titled “Karnataka Electric Vehicle and Energy Storage Policy” in September, 2017.

! hitps://www.statista.com/statistics/263617/gross-domestic-product-gdp-growth-rate-in-india/

ISGF Study Report on Electric Vehicle Policies and Electricity Tariff for EV Charging in India | July 2019 'aﬂ




ISOF

India Smart Grid Forum

Government of Kerala, was the last in this list that issued their final version of the EV policy in June,
2019.

Karnataka, Telangana, Uttar Pradesh, Andhra Pradesh, Kerala and Delhi have set clear targets in terms
of number of EVs and charging stations/battery swapping stations deployment during the policy
period. Karnataka has committed to 100% e-mobility for most vehicle segments in the city of
Bangalore by 2030. Telangana has set the ambitious goal of 100% EV migration by 2030. Uttar Pradesh
has decided to adopt hybrid EVs (HEV) during the transition phase up to 2022. Andhra Pradesh has
included hydrogen powered vehicles with fuel cells and other alternate fuels as part of its e-mobility
plan. Kerala has included electric ferries to be deployed as part of its e-mobility goals. Similarly, Delhi
has focused on making 25% of all new vehicle registrations by 2023 to be EVs. Primary focus in most
states is on public transport, followed by government vehicles and private transport and then goods
transport vehicles. In terms of charging station and battery swapping station deployment, most of the
states have promised to encourage charging infrastructure along highways, government offices,
shopping complexes, malls, parking spaces etc. Karnataka and Uttar Pradesh have proposed to build
5000 MWh and 2000 MWh battery manufacturing/assembling capacity during the policy period.
Hydrogen powered fuel cells and solar powered cells manufacturing are included in Uttar Pradesh’s
target. Maharashtra has stated its intent to invest INR 250 billion in EV and its components
manufacturing/assembling.

The states have also listed a range of supply-side and demand-side incentives such as capital subsidies,
incentive subsidies, registration charge exemptions, interest-free loans, free parking, toll exemptions,
electricity duty exemptions, etc. to EV buyers, EV and component manufactures/assemblers and EV
charging station owners. Telangana will provide government land in Hyderabad on long-term lease at
subsidised interest and two years moratorium period for setting up charging/battery swapping
stations. Telangana will also allow private companies to utilise corporate social responsibility (CSR)
funds for company buses for employee commute. Maharashtra has allowed petrol pumps to install
charging infrastructure, subject to safety regulations. Uttarakhand has however added a caveat to
their policy — 70% of staff in the EV enterprise must be from Uttarakhand for the enterprise to avail
policy incentives.

Many states have placed importance for “Ease of Doing Business” in their state policies e.g. Karnataka
Udyog Mitra for expediting clearance processes. Telangana, Uttar Pradesh, Andhra Pradesh and
Maharashtra have put forward the idea of creating EV manufacturing hubs, clusters or EV automotive
parks. Incentives for research and development and training have also been incorporated in the EV
policies in some states to ensure improvement in indigenous EV technology and capacity building.

Telangana has also added an exit strategy mechanism to its policy that would be developed by the
state government and the central government to facilitate EV enterprises within the state to extricate
themselves if the situation arises. Telangana has also put forward the idea of listing the EV industry as
a ‘public utility’ within the state, which would help to prevent flash strikes. Delhi and Andhra Pradesh
have also mentioned measures for battery recycling, battery reusing and end-of-life battery usage.
While a number of points overlap for the EV policies, the newer policies have been broader in their
scope and have added more forward-looking points. Future policies can be devised based on building
on these policies. The detailed comparison of state policies is presented in Appendix-A.
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2.2 Electricity Tariffs for Electric Vehicle Charging in Various States in India

In 2017, Delhi was the first state to introduce a separate electricity tariff category for EVs in India. The
EV tariff issued was Rs. 6-7/kWh, which was at par with the higher domestic slab category. Andhra
Pradesh was the next state to follow, proposing a power tariff of INR 6.95/kWh for EVs as part of their
Annual Revenue Requirement for the FY 2018-19. As of July, 2019, twelve states and one union
territory have issued electricity tariffs for EV charging in India.

While Delhi, Punjab, Andhra Pradesh, Uttar Pradesh, Telangana, Chhattisgarh and Madhya Pradesh
have refrained from adding fixed charges component to their EV tariffs, Maharashtra, Jharkhand,
Haryana, Karnataka, Gujarat and Chandigarh have kept fixed capacity charges. Delhi, Maharashtra,
Uttar Pradesh and Telangana have applied “Time-of-Day” (ToD) rebate/surcharge as part of their EV
tariffs as a means to influence EV charging behaviour. The comparative EV tariffs are presented in
Appendix-B.

3.0 Initiatives for Promoting Electric Vehicles — Global Scenario

United States of America, France, United Kingdom, China, Norway, Japan and Netherlands are the
global frontrunners in EV adoption. Some of the key policy measures and incentives in these countries
are summarized below.

3.1 United States

The United States has enacted numerous national and incentive programs to expedite EV adoption.
The Department of Energy had released the “EV Everywhere” initiative which focused on R&D and
consumer awareness to achieve cost and market parity for EVs till 2022. Different states in the US have
announced their individual EV policy frameworks, of which California has been the most successful.
Some of the support actions for EVs in California include:

— EV purchased during or after 2010 is eligible for a federal income tax credit of up to USS 7,500
— Upto 2,500 USD income state tax credit rebate

— Special parking allowance

— Separate EV Charging Tariff

— Special access to high-occupancy vehicle lanes

— Public charging infrastructure and state private charging infrastructure

— Workplace charging infrastructure

— Low-carbon fuel norms and regulations

— State EV manufacturing initiatives

— “Best.Ride.Ever”, “National Drive Electric Week” and other EV awareness campaigns
— Municipal and police EV fleets

— State transport EV fleet programs

— Shared e-mobility initiatives

— Target to convert 100% municipal fleet to run on alternative fuels by 2022

Many other states in the USA offer cash and non-cash incentives, such as carpool lane access and
free parking. Some examples are:
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— Arizona: Reduced vehicle license tax, carpool lane access and reduced electricity rates for EV
charging

— Colorado: USS 5,000 tax credit

— Hawaii: Carpool lane access and reduced electricity rates for EV charging
— Nevada: Carpool lane access and reduced electricity rates for EV charging
— New Jersey: Sales tax exemption

Washington DC: Excise duty exemption
3.2 France

— Bonus-malus system: up to 6,300 euros grant for purchasing electric vehicles
— Incentive for diesel car scrappage: up to 3,700 euros

— 25% purchase subsidy on low-emission vehicles, e-mopeds or e-bikes
— 15% subsidy for diesel/gasoline vehicle replacement with EV

— Zero-cost parking

— Weekday ban on vehicles causing high pollution

— Tax incentives for charging station installation

— Grants and loans for private charging infrastructure installation

— Ongoing research and trials on EVs in public transport sector

— Target of converting entire bus fleet in Greater Paris to clean buses
— Introduction of electric delivery vans

— Shared e-mobility programs

— Fleet electrification targets for public transport fleets and private transport fleets like rentals
and taxis

3.3 United Kingdom

— EVs (with CO; emissions below 100g/km) are exempt from the annual circulation tax, while
other alternative fuel cars receive a GBP 10 discount on the paid rates.

— Pure electric cars are exempt from the company car tax, while all cars with CO, emissions lower
than 50g/km pay 5% for the tax year 2015/2016

— EVs are exempted from congestion charges

— Plan to establish Central Ultra Low Emission Zone
—  Electrification of public bus fleets

— Grants for home chargers

— Plan to build rapid EV charging infrastructure network along United Kingdom’s Strategic Road
Network

3.4 China

China has the largest global EV stock. The country has announced and implemented number of central
and state level policies and strategies to encourage EV uptake.
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— The electric utility State Grid Corporation has been involved in the construction of fast charging
stations across the country. The country has laid down an aim of constructing at least one
charging station per every two thousand EVs. It also aims to establish charging facilities
sufficient to cater to the requirements of 5 million EVs by 2020.

— The “Ten Cities, Thousand Vehicles” program has grown to have a total of 25 cities. These pilot
cities employed incentives, charging infrastructure, and other promotion activities to facilitate
EV adoption. Many major cities have placed various restrictions on vehicle registrations to
combat congestion and emission, for which relaxation has been provide to EVs.

— Shanghai city holds the record for greatest EV adoption in the country. It ranks as the leading
city globally in terms of EV sales. The EV revolution has been given impetus in Shanghai as it
was conferred the status of “International EV Demonstration City” by the Chinese
Government. The city has a designated “EV Demonstration Zone” that is part of the Jiading
District. The zone acts as a platform for congregation and communication between the EV
stakeholders. The city EV goals have been supported with a number of central and regional
level subsidies and tax exemptions on EV purchase. The city government has established
numerous public charging stations and has also planned to deploy fast charging stations in the
near future. Subsidy has been made available to businesses that aspire to enter the EV charging
scene. Shared e-mobility has been encouraged through programs like “EVCARD” and also
through the electrification of public bus fleets.

— Shenzhen has organized a variety of local schemes for EV adoption and establishment of
charging infrastructure. Close to 500 million yuan (USS$ 80 million) was spent by the Shenzhen
government per year from 2009 to 2015 for subsidization of EV cars. The city has further
committed to invest 5 billion yuan on charging facilities, EV purchase subsidies, and EV
adoption policies, in 2015. The electric buses in Shenzhen have been fully electrified since
December 2017. There are presently, 16359 electric buses in Shenzhen. Apart from the fiscal
incentives, Shenzhen has also provided other incentives such as preferential parking spaces
and registration relaxations for encouraging EV uptake. The city is one of the pioneers in the
world for electrification of bus fleets. BYD, one of the leading lithium ion battery and EV
manufacturers, is headquartered in Shenzhen.

— Battery electric vehicles dominate the EV market in Beijing due to EV purchase subsidy that is
not applicable to plug-in hybrid vehicle models. Beijing has placed restrictions on new vehicle
registrations to reduce congestion and traffic in the city. EVs have been exempted from these
restrictions. The city has launched various consumer awareness campaigns, prominent of
which is “Electric Vehicle into Community”. Beijing has established a “New Energy Vehicle
Experience Centre” which informs the public regarding new energy vehicles and permits test
drives in BAIC electric vehicles. The city also has “Beijing New Energy Vehicle Promotion
Centre” and “Beijing Auto Museum” which hold EV test drive programs to raise awareness.
Private and public car fleet electrification initiatives have also been implemented by the Beijing
city government.

3.5 Norway

Norway is a pioneer of the EV revolution, in its efforts to reduce GHG emissions. The country generates
most of its electricity through its hydropower plants. Norway has planned to harness this electricity to
drive EV deployment and charging. Norway has set a 2020 target of reaching a CO, emission rate below
85 gm/km. This is applicable to the new passenger vehicles that will be launched. In order to facilitate
these targets, Norway provided a number of progressive incentives for EV deployment that includes
tax and toll exemptions, preferential parking benefits and the facility of free charging at certain EVSE
stations. The government has also invested large funds for enabling charging infrastructure on
highways.

— The city of Oslo is the global leader in terms of electric vehicle market penetration. Oslo has
set defined targets EV to reduce GHG emissions by 40% from transportation sector in its
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Climate Budget. The city has also implemented various passenger traffic restrictions in order
to curb GHG emissions along with its EV initiative.

— For promoting EV deployment the Oslo government has granted a number of fiscal incentives
that include relaxation on import duties and purchase tax on EVs, and lowering or complete
removal of taxes on toll and leasing. The city has also defined strict “low-emission zones”,
provided free parking for EVs at municipal parking spaces, implemented subsidized EV charging
tariffs and granted “special lane access” for e-buses.

— Oslo has also invested heavily in public and private charging infrastructure installation and EV
research, through collaborations with private sector companies and various research
organizations.

Norway had previously implemented a mix of initiatives to promote e-mobility:

— Lower tax: EVs are subject to reduced circulation or road tax, and are exempt from VAT and
other charges like registration fees. Moreover, tax on company EV cars is 50 percent lower
than for traditional cars. Annual motor vehicle tax/road tax is lower too

— Free parking: Municipality-owned parking lots offer free parking for EVs

— Free or discounted road tolls and ferry costs: EV owners can use most toll roads and ferry
connections for free. They may have to pay a fee in the future, but rates could still be
discounted

— Special transport lanes: EVs enjoy access to dedicated, fast-moving lanes for public transport

— Free battery-charging points: An increasing number of publicly-funded charging stations allow
EV users to charge their cars for free

3.6 Japan

— In 2013, Next Generation Vehicle Charging Infrastructure Deployment Promotion Project was
launched to fund charging stations around cities and highway rest stations in 2013 and 2014

— CHAdeMO association was formed by the Tokyo Electric Power Company (TEPCO), Nissan,
Mitsubishi and Fuji Heavy Industries (the manufacturer of Subaru vehicles) that developed the
CHAdeMO fast charging system

— The Development Bank of Japan collaborated with a number of vehicle manufacturers and the
power utility TEPCO to develop the Nippon Charge Service (NCS), a charging stations network
spanning the country, that is currently operated as a private joint venture

— The Japanese government has exempted new next generation vehicles from acquisition tax
and tonnage tax

— Reduced tax rates on EV purchase
— Purchase subsidies for EVs

— Substantial investments in charging infrastructure. As of 2016, there were an estimated 40,000
EV charging stations in Japan and only about 34,000 gas stations

— The government has also set an ambitious goal of making all Japanese vehicles sold around the
world at least partly powered by electricity by 2050

3.7 Netherlands

— Netherlands has set a national target of 75,000 privately owned EVs by 2020, and 50% of all
new cars sales plug-in electric—with minimum 30% of these vehicles fully electric—by 2025

— First action plan for EV adoption was published in 2009 with an investment of nearly 65 million
euros
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— Establishment of the Formula E-Team, a national public-private platform that brings together
stakeholders to brainstorm and push the development of charging infrastructure and new
zero-emission mobility policies in the country

— Zero-emission vehicles have registration and road tax exemptions
— Zero-emission vehicles enjoy discounted tax rates for the private use of company cars

— Netherlands has established extensive public charging network, with 0.8 public charging points
per electric passenger vehicle at the end of 2015

— Netherlands introduced the Open Charge Point Interface (OCPI) protocol to support the
national agreement on interoperability of charge points

— National Knowledge Platform for Charging Infrastructure launched in the country, supporting
research and development to attain economies of scale for public charging infrastructure
manufacturing

— Green Deal Initiative introduced to increase publicly accessible electric charging infrastructure

— Local government such as in Amsterdam and Utrecht, have also come up with a number of
incentives such as EV purchase subsidy, establishment of low emission zones, exclusive parking
permits, public and private transport fleet electrification, charging stations powered by
renewable energy sources, research and development in EV space by local universities, etc.

4.0 Recommendations for Faster EV Rollouts and Adoption in India

ISGF has been working on the EV domain with different stakeholders in India since 2013. We have
published several reports and recommendations. In our white paper on E-Rickshaws in Delhi published
in 20142, we highlighted various problems related to operation of the E-Rickshaws, particularly safety.
Soon E-Ricks were banned and re-introduced a year later with testing, certification and registration.
As per Indian Electricity Act 2003, sale of electricity require a licence. So strictly going by the Act, sale
of electricity from an EV charging station to an EV require license. This was flagged off by ISGF to
Ministry of Power (MoP) requesting amendments to the Electricity Act. Since amendments to the Act
is a laborious exercise requiring approval of the parliament, MoP issued an order in April 2018
clarifying that charging of an EV battery from the electric grid is a delicensed activity.? ISGF in various
forums suggested green number plates for EVs. In 2018, Ministry of Road Transport and Highways
(MoRTH) in their order mandated green number plates for EVs®. Similarly, ISGF white paper “Electric
Vehicle Charging Stations Business Models for India” published in September 2018 recommended to
“Bundle EVSE as mandatory in new buildings through Building Codes for all categories of buildings
exceeding certain built area - in this case the impact of EVSE infrastructure cost in the per square
meter cost of the buildings will be negligible”®. In February 2019, Town and Country Planning
Organization (TCPO) under the Ministry of Housing and Urban Affairs issued amendments to the
building byelaws mandating 20% parking spaces to be built with EV charging stations.® In December
2016, ISGF made a presentation to Forum of Regulators and advocated for separate tariff for EV
charging in order to promote E-Mobility in the country. In 2017, Delhi Electricity Regulatory

2 http://www.indiasmartgrid.org/displayreport.php?id=12
3https://powermin.nic.in/sites/default/files/webform/notices/Clarification_on_charging_infrastructure for El
ectric Vehicles with reference to the provisions of the Electrcity Act 2003.pdf)

4 http://morth.nic.in/showfile.asp?lid=3318

5 http://www.indiasmartgrid.org/reports/ISGF%20White%20Paper%20-
%20EVSE%20Business%20Models%20for%20India.pdf

6 http://mohua.gov.in/upload/whatsnew/5c6e472b20d0aGuidelines%20(EVCI).pdf
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Commission (DERC) for the first time introduced a separate tariff category for EV charging which they
further fine-tuned in 2018. As of July 2019, 12 states and one union territory issued separate tariffs
for EV charging.

Encouraged by these developments, ISGF continues to make bold policy recommendations for mass
roll out and adoption of EVs in India. Our new set of recommendations (some repeated from previous
reports) are presented in this section.

4.1 EV and EV Charging Basics

We wish to clarify certain fundamentals of EV and EVSE technologies and operational issues here that
will bring clarity to the ongoing discussions on EVs by various stakeholders.

1. Batteries cost 40% to 60% of the cost of an EV depending on the battery size and the driving
range offered by the EV

2. Popular Lithium-ion Battery (LiB) chemistries deployed on EVs are:

a. Lithium-ion Iron Phosphate (LFP)

b. Lithium-ion Nickel Cobalt Aluminum (NCA)
c. Lithium-ion Nickel Cobalt Manganese (NMC)
d. Lithium-ion Titanium Oxide (LTO)

3. Each of the above battery types have their own advantages and dis-advantages with respect
to energy and power densities, number of cycles, charging speed (C-Rate), temperature
tolerance etc.

4. A battery that can be fully charged in 1 hour has 1C-Rate; a battery that can be charged in 30
minutes has 2C-Rate and a battery that takes 2 hours to charge has 0.5C-Rate

5. While LFP, NCA and NMC can be have maximum 2C-Rate (full charge in 30 minutes), LTO can
go up to 10C —Rate which means full charge in 6 minutes. Most of the popular EVs come with
LFP, NCA or NMC batteries that charge at 0.33C-Rate (3 hours for full charge) or 0.5C-Rate (2
hours for full charge) or 1C-Rate (1 hour for full charge) depending on different battery
chemistries. LFP can function up to 40°centigrade temperature, NCA and NMC are best below
35°centigrade; but LTO can operate efficiently up to 60°centigrade. LTO has relatively higher
weight per kWh compared to other battery chemistries which is a disadvantage for mobility
applications. LFP, NCA and NMC batteries are available at price range between USS 200-
250/kWh (2019 prices). LTO prices are still around USS$ 800-900/kWh. Life of LFP, NCA and
NMC are between 3000 and 10,000 cycles; for LTO’ it is 15,000 to 20,000 cycles. So the total
cost of ownership (TCO) of LTO batteries is lower than other types of batteries for most
applications. We wish to state here explicitly that by no means this paper is advocating for or

promoting LTO; but merely indicating the facts for bringing clarity to the discussions.

4.2 EV Charging Stations — Standards and Pubic Charging Stations

Bureau of Indian Standards (BIS) issued 1S:17017 Part-l in August 2018 which is the basic standards for
EV chargers. The associated standards for communication protocols and connectors are in advanced

7 There are only very few companies who have LTO technology: Toshiba from Japan, Kokam from South Korea
and Le Clanche from Switzerland. The total production capacity is also limited and hence the prices are still
higher.
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stages of finalization by the BIS technical committee ETD-51. 1S:17017 recommends both CHAdeMO
and CCS-2 (besides AC Type-2 chargers) as the EVSE standards for India. It also allows Bharat Charger
Standards issued by Department of Heavy Industries in 2017 which are based on Chinese GB/T
standards to be in use. About 7000 electric cars running in India presently are made with systems
imported from China and they follow GB/T standards. All these vehicles have batteries that require
almost 3 hours to fully charge. Hence high capacity chargers (50 kW) are of no use for these vehicles.

Electric bus manufacturers supply (or recommend) proprietary chargers that may be installed in the
bus depots and bus terminuses. It is not recommended to charge electric buses (which have large
batteries) at any public charging stations and hence inter-operability and availability of public charging
stations are not a constraint for roll out of electric buses. 3-Wheelers are ideal candidates for battery
swapping. 3-wheelers will be sold without batteries; and Battery Leasing Agencies (BLA) will own the
batteries; and they will rent charged batteries to 3- Wheelers. BLAs will setup and operate charging
stations for mass charging of 3-Wheeler batteries. These charging stations may or may not follow IS
standards. 2-Wheelers may be allowed to charge from any single-phase electricity connection or
public charging stations as permitted by the vehicle manufacturer. So public charging stations are
required primarily for cars only; and the volume of which are not expected to be large enough to
justify investment in public charging stations as envisaged/planned presently.

4.3 Fuel Stations are not Ideal Locations for EV Charging Stations

Several agencies are in discussions with oil marketing companies for setting up of EV chargers in
existing fuel stations. This is not the ideal solution for a host of reasons explained here. First of all,
present generation of EVs need 30 minutes to 3 hours for charging; blocking charging stations for such
long durations will result in long line of vehicles on the road creating traffic jams. The typical revenue
from charging an EV for over two hours is maximum INR 150 to 225.2 Compare this with fueling a
typical car in 3-5 minutes for revenues of INR 2000 to 3500 — that is average INR 50,000 per hour from
petrol/diesel versus less than INR 100 per hour from EVs! Which fuel station owners would consider
that as a viable business model? Maruti Suzuki is expected to launch an electric car in 2020 with LTO
battery (Suzuki is building a LTO battery manufacturing plant in Gujarat in partnership with Toshiba
and Denso) that can be fast charged. If that Suzuki EV will have a 15kWh LTO battery, it requires a
150kW charger to fast charge at 10C-Rate in 5 minutes. 150kW charger operates at 500 Volts (300
Amperes) or above which is a safety risk in fuel stations — maximum 415 Volts only allowed in fuel
stations presently. All the fast chargers of 250 to 500kW capacity operates at 500 to 800 Volts. The
900kW charger that China and Japan are co-developing will need 600 Ampere at 1500 Volts to deliver

8 Mahindra Electric cars come with 13kWh (for the hatchback) and 19kWh (for the sedan) batteries. The
maximum depth of discharge of the batteries allowed being 80%, when an EV comes for charging there will be
20% charge left in the battery and the maximum electricity that can be sold to the EV is 80% of battery
capacity. So about 10kWh in the hatchback and 15kWh in the sedan can be sold in 2% hours. While the EV tariff
in Delhi is INR 5.50/kWh, the charging station Operator (the fuel station) may charge three times that rate, say
INR 15/kWh. In this scenario, the fuel station will charge INR 150 from a hatchback or INR 225 from a sedan in
2% hours of charging. In case of the recently announced Hyundai Kona electric SUV with 39 kWh battery that
can be charged in 1 hour (1C-Rate), the revenue may be INR 468. For charging the 39kWh battery in one hour
the charger capacity should be 40-50 kW and such chargers cost above INR 2 million presently.
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900kW capacity. Existing fuel stations are certainly not the ideal places for these range of fast chargers
expected to be popular in the immediate future.

4.4 Vehicle-Grid-Integration Services Mandatory for All EVs Sold in India

Vehicle-Grid-Integration (VGI) technologies have been successfully tested in several research labs and
universities and are commercially deployed in few places. But most EV manufacturers are
apprehensive of the effect of specific VGI methodologies on battery life and battery warrantees. The
life of a battery is based on the number of charge-discharge cycles and in certain VGI methods such
as vehicle-to-grid (V2G) operations, where battery is discharged to feed electricity to the grid, it can
cause issue with battery warranties and degradation in lifetime. So theoretically for V2G services, the
life of the battery can reduce in terms of years of service. Many V2G trials have shown that if the DOD
is kept above 50% of the battery capacity, the effect of V2G operations on battery life will be minimal.
However, other alternatives such as V1G, where battery is managed smartly to charge based on the
grid conditions or real-time prices has no adverse impacts on the batteries and can immediately
considered for EVs and charging infrastructure. A 2017 report by University of Warwick “On the
possibility of extending the lifetime of lithium-ion batteries through optimal V2G facilitated by an
integrated vehicle and smart-grid system” describes the “massaging effect” on the EV batteries
through partial charge-discharge cycles that could extend the life of lithium- ion batteries. From the
future proofing context, it is recommended that by regulation VGI services should be enabled in all
EVs sold in the country. This will be a great support for the grid with increasing share of renewable
energy, though location specific constraints may be considered. The EV charging stations can also offer
grid balancing and ancillary services to electric utilities which can be compensated to the charging
stations owners/operators. EV charging stations may opt on subscription basis to facilitate: (a) Load
Balancing; (b) Ancillary Services; (c) Demand Response; and (d) Other Load Time Shifting Requirements
that the utilities would prefer.

4.5 Policies on Reuse of EV Batteries

When the capacity of an EV battery drops below 70% (typically after 3-4 years of use in cars and auto-
rickshaws), it is replaced with a new battery. The retired battery from an EV can be reused for several
years for stationery applications such as storage for solar PV systems, solar PV based street lighting,
UPS, energy storage for microgrids, ancillary services and other grid support applications. Third party
agencies may be encouraged to setup facilities for providing grid support services to both distribution
and transmission grid operators. Such third parties can underwrite the cost of used EV batteries to be
given to them after retirement from EVs at mutually agreed terms. This could significantly reduce the
entry cost for an EV owner and will drive faster EV adoption. Deploying millions of EV batteries retired
every year for grid applications would be the most cost-effective route to build GW scale energy
storage systems for grid support services in India. Appropriate norms may also be prescribed in the
policy for final disposal of the batteries at end of life.

4.6 EV Charging Stations under Corporate Social Responsibility Initiatives

Large companies may be advised to set up charging stations at strategic locations on fast track under
their Corporate Social Responsibility (CSR) budget so that the e-mobility plan can be kick started
immediately. Visibility of EV charging stations in parking lots, malls, railway stations, office complexes,
hospitals, metro stations, government offices, highways etc., gives people comfort to buy EVs.
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4.7 Optimization of Bus Routes and Building Bus Transit Stations

With introduction of electric buses, route optimization may be undertaken in cities so that route
length is adjusted to the battery capacity of the buses which the bus operators may choose. This can
be achieved through creation of interchange points or transit stations very much like the metro rail
stations where passengers change from one line to another. Such interchange bus stations can be
made either on the roadside itself or underground or over ground depending on the space availability
in cities. These stations should have EV charging stations, toilets, cafes, and other convenience stores
as well as charging facilities for electric buses.

4.8 Setting up Facilities for Testing and Certification

New EVs, batteries and charging stations need to be tested and certified which requires creation of
facilities to be created in the country on fast track.

4.9 Electricity Tariff for EV Charging

Twelve states and one uniform territory have issued separate tariff for EV charging. While few states
have waived off capacity charges, others have imposed capacity charges from INR
40/connection/month to 190/kVA/month. The energy charges vary from INR 4/kWh to INR 7.7/kWh.
We suggest that there should not be any capacity (fixed monthly) charges based on connection
capacity (kVA or kW) in the initial 3 to 5 years as volumes will be very low and the capacity will be
barely utilized. The energy charges may be made to follow the principle of time of day charges to
discourage charging during peak hours; and incentivise charging during off-peak hours.

4.10 Other Policy Measures

e For busy districts in the city, a congestion fee may be levied on non-electric vehicles (could have
implementation challenges) during peak hours from 2022

e Electric utilities may be mandated to setup charging station network in strategic locations in their
service area under capex for grid upgrades (regulated asset)

e City Governments/Municipalities and Highway Authorities may be mandated to allot space for
charging station networks on long lease at concessional (or free) rates through transparent selection
route avoiding creation of monopolies

e EV manufacturers to contribute a certain percentage of the vehicle cost towards Charging Station
Fund which will be utilized to build charging station network in respective cities/states

e Charging station may be clubbed with Highway construction cost — again it will have negligible
impact on per kilometre cost of highways

e In commercial centres, tourist places, religious places etc the shop owners may be encouraged to
invest in charging stations and entry of petrol and diesel vehicles may be banned

e Allot land and licences to setup large charging stations at strategic locations which will also have
following facilities:

o Café/ATMs

Convenient Store/ Grocery/Vegetables Shops

Health Club (Gym)

Gaming Stations/Barbershops/Beauty Parlours/Massage Centres

Air and Tyre changing services

O
O
O
O
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e EV manufacturers consortiums may promote charging station networks and collect monthly
subscription from EV owners and pay to the charging station owners and operators (Japanese
model)

o Fleet operators and car rental companies may be mandated to setup EVSE networks

e Other incentives for charging stations could include:

o Tax concessions
o Free or concessional land on long term lease
o Transparent allocation of land preventing formation of monopolies
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