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E D I TO R I A L
Dear Energetica India Readers,
Energetica India welcomes you to the
July/August 2017 issue.
After the success of auction in the solar
sector, India has initiated auction for wind
energy projects as well. Recently the first PPAs
were signed between PTC India Ltd and the
successful wind power developers. 1050MW
of PPAs were signed with Mytrah Energy, Inox
Wind and Ostro Kutch Wind, Green Infra and
Adani Green Energy. PTC India has tied-up
this wind power for sale to DISCOMS of a
number of States. Under this, Uttar Pradesh
would get 449.9 MW, Bihar 200 MW,
Jharkhand 200 MW, Delhi 100 MW, Assam
50 MW and Odisha 50MW for meeting their
Non-Solar Renewable Purchase Obligation
(RPO). The process discovered price of 3.46
per kWh from these plants.
Financing is becoming a hurdle for the
solar industry. A recent report 'National Solar
Mission - An Appraisal" from parliamentary
standing committee on energy has cautioned
that India's performance in renewable energy
areas like solar, small hydro, biogas is not so
encouraging. It has urged the government to
adopt more proactive approach to arrange
finances for solar power projects. The
committee has noted that the total

investment for commissioning of 100
gigawatt (GW) solar power is approximately
Rs5 trillion and such a huge investment
cannot be done alone by the private sector.
The ministry needs to play a more proactive
role with respect to financial investments like
providing access to loans at more favourable
rate of interests, introducing green bonds,
approaching international donors, arranging
finances from green climate fund etc.
The Indian Renewable Energy
Development Agency Ltd. (IREDA) has
planned world bank financing of USD 100
million for development of internal
infrastructure of solar parks. In addition, the
World Bank is providing low cost financing to
roof-top solar developers under a USD 625
million Programme for Results (PforR) to be
routed through the State Bank of India. These
programmes will increase the availability of
debt financing, de-risk commercial financial
flows, and build capacity across the solar PV
industry to significantly expand the
programme of rooftop solar PV across India.
Energetica India, in its July/August 2017
issue, meets up with India's leaders in the
power sector to learn more about the
industry's latest trends and opinions:
— Mr. Gajanan Nabar, CEO, CleanMax Solar
— Mr. Siva Kasturi, Asia Pacific Regional

OEM Manager, Shell Global Lubricants
Highlights of the July/August 2017 Issue
— Will Mumbai's power supply remain
reliable beyond 2018?
The article from Mr. Ashok Sethi, COO
and Executive Director, Tata Power talks
about the unique features of Mumbai's
24X7 power supply, while outlining ways
it will have to adopt in order to remain the
most power efficient city in the country.
— Investing for Climate in Asia
A research is set out to understand the
state of play of the finance industry in the
Asia Pacific region in relation to climate
change. The team from Asia Research
and Engagement (ARE) & The Asia
Investor Group on Climate Change
(AIGCC) assessed the regulatory drivers
and industry initiatives across the major
Asia Pacific markets looking at the major
domestic and international initiatives. The
team reviewed the disclosure of leading
domestic financial institutions across the
Asia Pacific region to understand the state
of the finance industry's response to
climate change.
We hope you enjoy reading our work.
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8TH WORLD RENEWABLE ENERGY
TECHNOLOGY CONGRESS
Date: 21st to 23rd August 2017
Place : Expo & Convention Centre Manekshaw
Centre New Delhi,India
.
Near Dhaula Kuan, Delhi Cantt
Organizer: Energy and Environment Foundation
Tel : +91 9213901510 (Punit Singh)
Email: punit.nagi@ee-foundation.org
Website: http://wretc.in/

Copies of Energetica India's September 2017
issue shall be distributed for free at Renewable
Energy India Expo in Greater Noida.
For Advertisement enquiry, please send an email
at sonam.r@energetica-india.net
Early Bird Discount on Advertisements Valid
Upto 31st August, 2017

INDIA ENERGY EFFICIENCY CONCLAVE 2017
Date: 29th November to 1st December 2017
Place : Jaipur, Rajasthan
Organizer: Alliance for an Energy Efficient Economy
Tel : Tel : +91-11-40567344, 46635600
Email: secretariat@aeeeconclave.org
Website : www.aeeeconclave.org
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Copies of Energetica India's July - August 2017 issue
shall be distributed for free at 8th World Renewable
Energy Technology Congress in New Delhi
For Advertisement enquiry, please send an email
at sonam.r@energetica-india.net

RENEWABLE ENERGY INDIA EXPO
Date: 20th to 22nd September 2017
Place : India Expo Centre, Greater Noida, India
Organizer: UBM Event
Tel : +91 9810930171
Email: Rajneesh.khattar@ubm.com
Website: http://www.renewableenergyindiaexpo.com/

Last date to confirm Advertisement
- 15th July 2017

3RD ENVIRONTECH ASIA
Date: 22nd - 24th November 2017
Place : Bombay Exhibition Centre,
Goregaon(E), Mumbai.
Organizer: Radeecal Communications.
Tel : +91 77188 84496
Email: sales@envirotechasia.com
Website : http://www.envirotechasia.com/

INTERSOLAR INDIA 2017
Date: 5th to 7th December 2017
Place : Bombay Exhibition Centre (BEC)
Western Express Highway, Goregaon East Mumbai
400 063, India, Mumbai (India)
Organizer: Team Intersolar India
Tel : +91 22 4255-4707
Email: ball@intersolar.in
Website : http://www.intersolar.in/en/home.html

Copies of Energetica India's October 2017
issue shall be distributed for free at
3rd Environtech Asia in Mumbai.
For Advertisement enquiry, please send an email
at sonam.r@energetica-india.net
Early Bird Discount on Advertisements Valid
Upto 31st October 2017

Copies of Energetica India's Nov - Dec. 2017
issue shall be distributed for free at
Intersolar India 2017 in Mumbai.
For Advertisement enquiry, please send an email
at sonam.r@energetica-india.net
Early Bird Discount on Advertisements Valid
Upto 15th November 2017

GLOBAL RE-INVEST 2017
Date: 7th to 9th December 2017
Place : Greater Noida, India
Organizer: Ministry of New and
Renewable Energy (MNRE)
Tel : +91 11 24365619
Email: gkumar.mnre@nic.in
Website : https://re-invest.in/

CII EXCON 2017
Date: 12th to 16th December 2017
Place : BIEC, Bangalore, India.
Organizer: Confederation of Indian Industry
Tel : + 91 - 80562 68841 (Kesavan P S)
Email:kesavan.ps@cii.in
Website : www.cii.in /www.excon.in

Energy Storage India 2018
Date: 11th to 12th Jan 2018
Place : India Habitat Centre, New Delhi, India
Organizer: Messe Düsseldorf India Pvt. Ltd
Tel : + +91-9958439668
Email:JoshiS@md-india.com
Website : http://www.esiexpo.in/

PLAST INDIA 2018
Date: 7th to 12th Feb 2018
Place : Gandhinagar - Ahemdabad, Gujarat, India.
Organizer: PlastIndia Foundation.
Tel : + 91-22-26832911-14
Email: mamtakoza@plastindia.org
Website : http://www.plastindia.org/plastindia-2018
/index.html

IPTEX-GRINDEX EXPO 2018
Date: 22nd to 24th Feb 2018
Place : Mumbai Bombay Exhibition Centre,
Mumbai, India.
Organizer: Virgo Communication &
Exhibitions Pvt Ltd
Tel : +91 97406 11121
Email: vashdev@virgo-comm.com
Website : http://www.iptexpo.com/

INDIA SMART GRID WEEK 2018
Date: 5th to 9th March 2018
Place : New Delhi, India.
Organizer: India Smart Grid Forum Team
Tel : + 91 11 4103 0398
Email: isgw@isgw.in
Website : http://www.isgw.in/

ELECRAMA 2018
Date: 10th to 14th March 2018
Place : India Expo Mart, Greater Noida, NCR, INDIA
Organizer: Indian Electrical & Electronics
Manufacturers' Association (IEEMA)
Tel : + 91 9980053992
Email: murlikrishna@ieema.org
Website : http://elecrama.com/

3RD SOLAR INDIA 2018 EXPO
Date: 23th to 25th May 2018
Place : Pragati Maidan, New Delhi, India.
Tel : + 91 9990 584 185
Email: praveens@eigroup.in
Website : http://www.solarindiaexpo.com

Copies of Energetica India's 2018 May issue shall
be distributed for free at 3rd Solar India 2018
Expo in New Delhi.
For Advertisement enquiry, please send an email
at sonam.r@energetica-india.net
Early Bird Discount on Advertisements Valid
Upto 15th November 2017
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ASIA PACIFIC NEWS

Electric Vehicles to accelerate to 54% of new car
sales by 2040 : BNEF
Electric vehicles will make up
the majority of new car sales
worldwide by 2040, and
account for 33% of all the
light-duty vehicles on the
road, according to new
research published today.
The forecast, put together
by the advanced transport
team at Bloomberg New
Energy Finance, draws on
detailed analysis of likely
future reductions in price for
lithium-ion batteries and of
prospects for the other cost
components in EVs and
internal combustion engine,
or ICE, vehicles. It also factors
in the rising EV commitments
from automakers and the
number of new EV models
they plan to launch.
The central finding of the
research is that the EV
revolution is going to hit the
car market even harder and
faster than BNEF predicted a
year ago. The team now
estimates that EVs will
account for 54% of all new
light-duty vehicle sales
globally by 2040, not the
35% share it forecast
previously. By 2040, EVs will
be displacing 8 million barrels
of transport fuel per day, and
adding 5% to global
electricity consumption.
The forecast shows EV
sales worldwide growing
steadily in the next few years,
from the record 700,000
seen in 2016 to 3 million by
2021. At that point, they will
account for nearly 5% of
light-duty vehicle sales in
Europe, up from a little over
1% now, and for around 4%

10

in both the U.S. and China.
However, the real takeoff for EVs will happen from
the second half of the 2020s
when, first, electric cars
become cheaper to own on a
lifetime-cost basis than ICE
models; and, second arguably an even more
important moment
psychologically for buyers when their upfront costs fall
below those of conventional
vehicles.
The key component of an
EV - the battery - is set to
plunge in price, building on
recent, remarkable cost
declines. Since 2010, lithiumion battery prices have fallen
7 3 % p e r k W h .
M a n u f a c t u r i n g
improvements and more
than a doubling in battery
energy density are set to
cause a further fall of more
than 70% by 2030.
The result will be rapidly
rising market shares for
electric vehicles in the biggest
markets, even with oil prices
staying low. BNEF sees them
accounting for nearly 67% of
new car sales in Europe by
2040, and for 58% in of sales
in the U.S. and 51% in China
by the same date. Countries
that have made early
progress in EV uptake are
expected to be among the
leaders in 2040, including
Norway, France and the U.K.
Emerging economies such as
India are forecast not to see
significant EV sales until the
late 2020s
BNEF's forecast is based
squarely on the relative

economics of EVs and ICE
cars. It assumes that current
policies to encourage EV
take-up continue until their
scheduled expiry, but does
not assume the introduction
of any fresh measures. BNEF
analyzed the auto market not
just by country but also by
segment, encompassing
everything from small runarounds to SUVs and large
family cars.
The team incorporated

work into their EV forecast
work on two other hot topics
in the transport revolution autonomous vehicles, and
ride sharing. It concluded that
the impact of autonomous
driving will be limited in the
next 10 years but will play an
increasing role in the market
after 2030, with 80% of all
autonomous vehicles in
shared applications being
electric by 2040 due to lower
operating costs.

Dass Tech Co.,
Ltd enters
the Indian market with
their range of Grid
connected PV inverters.
DASS Tech Co., Ltd, the
number 1 Korean Solar
inverter manufacturing
company has finally entered
the India market with their
range of Grid connected PV
inverters.
In a special
ceremony, held on July
20th, 2017 at Hotel Le
Meridien, Delhi, they
appointed two Indian
Companies - DRS Energy
Pvt. Ltd and Technology
Products as their partners
and distributors for the
regions of New Delhi,
Haryana, Uttar Pradesh,
Himachal Pradesh, Madhya
Pradesh, Punjab and
Rajasthan.

DASS Tech Vice
President for India Market
Mr. Keum said that now
their focus will be to
appoint distributors for the
Eastern, Southern and
Western regions of the
country.
Currently they are
focused into Roof-Top
String-Inverters from range
of 3kW to 100kw. They will
soon be launching 100kw
also in India.
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Enerparc India commissions of 162 kWp
solar system at Gateway terminals India Pvt. Ltd.
Enerparc Energy Pvt, Ltd.
Indian subsidiary of Global
Solar EPC and Investment
Company Enerparc AG,
Germany recently
commissioned 162kWp Solar
PV power plant on roof of
Ship to Shore (STS) cranes
located at Nava-Sheva port
near Mumbai. The complete
project right from concept
stage, to designing,
engineering and construction
was executed by Enerparc for
Gateway Terminals India Pvt.
Ltd., part of APM Terminals
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Global network.
APM Terminal, one of the
world leader in port, terminal
and inland services is not new
to benefits of Solar Energy. In
the 1st phase Enerparc has
already installed 413kWp of
rooftop solar PV system at
various sites of the customer.
To expand further, roof of
control room on top of STS
cranes was identified. APM
have in total 10 heavy duty
STS cranes which are used for
loading and unloading of
containers from ship to shore

and other way around. The
location was challenging as
these control room are at
height of 65m from the
ground level and are
subjected to constant
vibration from the high shore
winds and movement of
crane in different directions,
also the beams supporting
the crane keeps casting
shadow on installed solar
modules.
"Solar installation on STS
cranes is a unique project and
1st of its kind in the world.

Though the site was complex
and had its own set of
challenges, the project was
completed in a timely
manner, keeping in mind the
exemplary quality and highest
safety standards" said Mr.
Amit Barve, Vice President
Business Development at
Enerparc Energy
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India Can Integrate 175 Gigawatts of Renewable
Energy into the Electricity Grid, Reveals Study
Union Minister of State (IC)
for Power, Coal, New &
Renewable Energy, Shri
Piyush Goyal released the first
part of the study "Pathways
to Integrate 175 Gigawatts of
Renewable Energy into
India's Electricity Grid" at an
event organized here today.
The second volume, to be
released in July, takes a more
in-depth look at system
operations in the Western
and Southern regions.
The study, developed
under the U.S.-India bilateral
program "Greening the
Grid", confirms the technical
and economic viability of
integrating 175 gigawatts
(GW) of renewable energy
into India's power grid by
2022, and identifies future
course of actions that are

favorable for such
integration. The Government
of India in 2015 had set the
ambitious target of adding
100 GW of solar energy and
60 GW of wind energy into
the country's energy mix.
The report resolves many
questions about how India's
electricity grid can manage
the variability and uncertainty
of adding large amounts of
renewable energy into the
grid. The results demonstrate
that power system balancing
with 100 GW solar and 60
GW wind is achievable at 15minute operational
timescales with minimal
reduction in renewable
energy output.
Some of the key
operational impacts that
came out of the report

were:
(1) large-scale benefits of fuel
savings and reduced
emissions due to
increased renewable
energy production;
(2) existing fast-ramping
infrastructure is sufficient
to maintain grid balance;
and
(3) in post-175 GW clean
energy scenario, coal
plants operating at part
capacity will need suitable
incentives for flexibility.
The study also evaluates
the value of strategies to
better integrate
renewable energy and
demonstrates the
importance of policy and
market planning.
A multi-institutional team
from India's Power System

Operation Corporation
(POSOCO) and the U.S.
Department of Energy's
National Renewable Energy
Laboratory (NREL) and
Lawrence Berkeley National
Laboratory (LBNL) produced
the report using advanced
weather and power system
modeling, under the
leadership of Ministry of
Power and the U.S. Agency
for International
Development (USAID) with
co-sponsorship from the
World Bank Energy Sector
Management Assistance
Program (ESMAP) and the
21st Century Power
Partnership.

IFC subscribes to first market approved
Green Bond for Solar financing in India.
IFC, a member of the World
Bank Group, has invested
INR 6.67 billion ($103
million) in L&T
Infrastructure Finance
Company Ltd. by
subscribing to the first
official Green Bonds in
India. This is in line with
IFC's strategy to support
renewable energy
infrastructure in the country
and also develop the capital
markets.
L&T Infrastructure
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Finance Company Limited, a
wholly-owned subsidiary of
L&T Finance Holdings Ltd.,
will use this money to give
loans to solar power projects.
The Company has been
increasing its focus on
renewable energy, which has
come to comprise 37 percent
of its total portfolio of INR
22,774 crore (nearly $3.51
billion).
On May 30 this year, the
Securities and Exchange
Board of India came out with

norms governing Green
Bonds. Those bonds would
qualify as Green whose
proceeds are used for
projects or assets of
renewable energy, clean
transport, sustainable water
or land management, climate
change adaptation, energy
efficiency such as green
buildings or biodiversity
conservation.
IFC, the private sector
financing arm of the World
Bank Group helps private

s e c t o r a d d r e s s
development challenges
through investments,
innovative financing, and
advisory. IFC, had earlier
invested $50 million in Yes
Bank and $75 million in PNB
Housing Finance through
instruments that would
qualify as Green Bonds but
were floated before the
SEBI circular of May 30.
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PPAs signed for first Wind
Auction totalling 1050 MW under
MNRE's first Wind Auction
Scheme
Union Minister of State (IC)
for Power, Coal, New &
Renewable Energy and
Mines, Shri Piyush Goyal
presided over the signing of
Power Purchase
Agreements (PPAs) for
purchase of 1050 MW of
wind power under Ministry
of New and Renewable
Energy (MNRE)'s first Wind
Auction Scheme here
today. The PPAs were
signed between PTC India
Ltd., the trading company,
and the successful wind
power developers.
As per the PPAs signed,
Mytrah Energy, Inox Wind
and Ostro Kutch Wind Pvt.
Ltd. would supply wind
power of capacity 250 MW
each. Further, Green Infra
would supply 249.9 MW
and Adani Green Energy 50
MW from their wind power
projects through inter-state
transmission system at a
tariff of Rs. 3.46 per kWh
discovered through the
open and transparent
competitive bidding
process. PTC India has tiedup this wind power for sale
to DISCOMS of a number of
States. Under this, Uttar
Pradesh would get 449.9
MW, Bihar 200 MW,
Jharkhand 200 MW, Delhi
100 MW, Assam 50 MW
and Odisha 50MW for
meeting their Non-Solar
Renewable Purchase
Obligation (RPO).
For these projects Solar
Energy Corporation of India
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(SECI) conducted e-reverse
auction on 23rd February
2017 and issued Letter of
Award (LoA) to the
successful wind power
developers on 5th April
2017. The wind power
projects under first wind
auction are likely to be
commissioned by
September 2018.
Shri Goyal desired that
wind energy bids should be
brought out every month,
though he also advised the
senior officials of the
Ministry to calibrate the
pace of this process keeping
in mind the affordability of
renewable energy for
common man. Industry
players which are inefficient
would either evolve and face
competition in the sector or
finally wind up. "I welcome
the churning happening in
the industry and look
forward to healthy
competition and affordable
power for all through
increase in scale", the
Minister added.
Earlier, MNRE had
sanctioned a scheme for
setting up of 1000 MW
inter-state transmission
system (ISTS) connected
Wind Power Projects on
14th June 2016 with the
objective to encourage
competitiveness through
scaling up of project sizes
and introduction of efficient
and transparent e-bidding
and e-auctioning processes.
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WIND ENERGY
ENERGETICA INDIA

Shell Lubricant's Wind
Technology Forum 2017
Shell Lubricants held its Wind Technology Forum in New Delhi on the sidelines of Windergy India
2017 Exhibition and Conference. Energetica India brings an update from the event and also
speaks to Mr. Siva Kasturi, Asia Pacific Regional OEM Manager, Shell Global Lubricants.
Shell Lubricants, the global market share
leader in finished lubricants, held its
Wind Technology Forum in New Delhi.
The event was organized on the sidelines
of Windergy India 2017 Exhibition and
Conference, in partnership with Indian
Wind Turbine Manufacturers Association
(IWTMA) and Global Wind Energy
Council (GWEC).
The forum's Inaugural address was

delivered by Mr. DV Giri, Secretary
General, IWTMA. Key topics discussed
included Operations and Maintenance
Practices in Wind sector and Reliability
Challenges, Nuances of Reducing Total
Cost of Ownership, and Shell Lubricants'
Technologically Advanced products and
services for the Wind Sector.
The event concluded with a panel
discussion on 'Solutions to Extend

Asia Pacific Regional
OEM Manager,
Shell Global Lubricants,

to get some more details for
the readers.
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The wind energy sector in India has
ambitious targets, given government's
Paris Climate Summit 2022 commitment
to achieve 175 GW in renewable energy,
of which the wind sector will contribute a
sizeable 60 GW. These necessitate
strategic collaborations and knowledgesharing to tap India's natural assets,

Mr. Siva Kasturi

SPEAKING TO...

ENERGETICA INDIA: How do 'New
Generation' wind turbine lubricants
contribute to wind turbines
extended oil life, equipment
protection and system efficiency?
SIVA KASTURI: The wind energy sector is one
of the most dynamic industrial ones. The

Maintenance Intervals and Increase
Reliability'.

requirements for wind turbines are
continuously increasing and require
specific hardware and maintenance
regimes to ensure reliable and safe
operations even in tough conditions and
remote locations. Lubricants play a
critical role throughout the lifetime of a

wind turbine installation and subsequent
use. In today's times of diverse
operations where severe conditions like
cold-climate and off-shore applications
including peak loading are the new
norm, one's turbine equipment is even
more challenged. However, the right
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WIND ENERGY

including its vast coastlines and
geographical conditions. In FY17, the
sector has witnessed a record installation

of 5,400 MW, registering a YOY 60 per
cent growth over 3,400 MW. The forum,
held on the sidelines of Windergy 2017,

seeks to identify opportunities to
continue this legacy of immense growth.

lubricant and dedicated lubrication
practices can enhance the turbine
availability, duration of the hardware and
total cost of ownership.

temperature and controlling foam, even
when used in conjunction with fine
filtration.
Shell Lubricants is proactively
working with OEMs for the introduction
of new technology Gear oils (i.e. Shell
Omala S5 Wind 320) considering the
revised IEC 61400-4 specifications. It
certainly exceeds the performance
targets of industry standards such as ISO
6743-6 Type CKD; ISO 12925-1 Type
CKD; ANSI/AGMA 9005-E02; DIN 51517
Part 3 CLP; IEC 61400-4 CD IEC 2009;
Annex E and GB 5903-2011,etc.

SIVA KASTURI: The Shell LubeAnalyst service
acts as a health check for lubricants and
machinery. It is an oil condition
monitoring service that aims to keep
business running smoothly by helping to
identify potential oil or equipment
failures before they become critical.
Having registered for the service
online, oil samples from the customer's
equipment or vehicle could be sent to
one of our laboratories. The
recommendations are shared with the
customers after testing and analysis of
the sample. This way, Shell Lube Analyst
provides a good aid to planned and
preventive maintenance.
Besides Shell Lube Analyst, we also
offer Shell Videocheck for inspection of

ENERGETICA INDIA: Please introduce our
readers to Shell Omala S5 Wind 320
and its unique features?
SIVA KASTURI: Shell Omala S5 Wind 320 is the
most advanced next generation synthetic
wind turbine gear oil which offers
exceptional component protection and
lubrication even under the most severe
operating conditions.
This highperformance lubricant protects wind
turbine gears and bearings by minimizing
wear, protecting against micro-pitting,
maintaining fluidity at extremes of
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ENERGETICA INDIA: What is "Oil condition
monitoring programme" and how
does it help?

Speaking at the occasion, Mr. Akhil
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WIND ENERGY

Jha, Chief Technology Officer, Shell
Lubricants India said, "According to a
Kline report, the wind power sector,
though small, has been one of the fastest
growing sources of energy in India. India
is primarily a market for geared wind
turbines, which require gear oils along
with hydraulic fluids and greases. For a
typical 1.5 MW wind turbine, the main
gear box requires approximately 300
litres. The oil must last for anywhere from
three to ten years. Despite the small
requirement of lubricants, wind energy is
a key area, as sector penetration of
synthetic lubricants is quite high. The
power sector including wind, contributes
to 23% of the total B2B lubricants
demand of 1.5 billion litres. Through
knowledge sharing at our technology
forums, we have developed a deep
understanding of the wind industry's
product demands. We are aware of the
pressing need to ensure enhanced
protection of critical components to
reduce replacement costs, extend
turbine life, and improve operational
efficiency. We hope to share this
knowledge with our industry peers."

Gearboxes at regular intervals. Shell
Videocheck is a diagnostic service is a
unique service in the Industry which helps
the maintenance engineers to inspect the
gearbox internals and bearings etc. to
assess the engine's condition and spot
potential failures before any mechanical
damage occurs.
ENERGETICA INDIA: What are the
applications of Shell Gadus S5 V 460
KP 1.5 and Shell Gadus S5 V 110 KP?
SIVA KASTURI: Shell Gadus S5 V 460 KP 1.5is
a multipurpose extreme pressure lithium
complex grease for a wide range of
bearing lubrication applications. It is
based on a high viscosity synthetic base
oil, PAO, and a lithium complex soap
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is a laudable initiative."
Shell Lubricants' has a complete
product portfolio for wind sector
including synthetic gear oils for wind
turbines such as Shell Omala S4GX and
the next generation Shell Omala S5
Wind. The grease portfolio for wind
consists of Shell Rhodina and nextgeneration greases which include Shell
Gadus S5 V 460 KP 1.5 and Shell Gadus
S5 V 110 KP) for main bearings, yaw and
pitch bearings. Shell Tellus S2MX/VX are
Mr DV Giri, Chief Guest Secretary
General of IWTMA shared his thoughts
on the occasion, "This forum, organized
by Shell Lubricants, is an innovative
knowledge exchange session. It brings
together different companies to
deliberate on technological
developments, and their use in the
industry. It helps disseminate knowledge
in fields like lubricants that have
significantly evolved in the last decade.
The insights shared at the forum truly
demonstrate the tangible and intangible
benefits of lubricants are immense. The
knowledge shared at this forum is a great
value-addition, and the platform in itself

thickener with the latest additive
technology. It has excellent thermal
stability and operates very well across
both high and low temperatures.
Shell Gadus S5 V460KP is an
advanced fully synthetic wind turbine
grease designed for lubrication of main
and yaw bearings. Shell Gadus S5
V460KP offers exceptional lubrication
performance, even under severe
operating conditions. Shell Gadus S5 V
110 KP is designed for many versatile
applications including yaw bearings,
pitch bearings / blade bearings
Shell Gadus S5 V 110 KPis a lithium
complex grease based on synthetic based
oils, containing anti-oxidants, EP wear
and rust preventing additives. The

the hydraulic oils for the Wind Segment.
One of the key products in the
portfolio is the next-generation synthetic
turbine oil Shell Omala S5 Wind 320,
designed to improve the turbine's
lifespan and reduce maintenance costs,
and is set to be introduced in India soon.
It offers exceptional component
protection and lubrication even under
the most severe operating conditions. It
exceeds the performance targets of
industry standards such as ISO 6743-6
Type CKD; ISO 12925-1 Type CKD;
ANSI/AGMA 9005-E02; DIN 51517 Part 3
CLP; IEC 61400-4 CD IEC 2009; Annex E
and GB 5903-2011, etc.

product contains a special friction
modifier which is suitable for high speed
bearings, taper roller and cylindrical
bearings. It is developed for lubrication of
roller bearings submitted to severe cold.
The grease has very low starting and
running torques at temperatures down
to -50 and is therefore suitable for all year
lubrication of, for example outdoor fans
and electrical motors. The grease has a
very good mechanical and thermal
stability and can be used in electrical
motors, fans and motors and pumps
bearing temperatures up to 1500 C
where there is a demand for relubrication intervals.
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Mr. Gajanan Nabar
CEO,
CleanMax Solar

"With the recent USD 100 million equity financing by Warburg
Pincus, we aim to maintain our leadership position by increasing our
reach and product offerings. Besides venturing into the energy
storage space in combination with onsite solar solutions in India, we
will utilise these funds to increase our solar capacity across open
access solar farms in Karnataka and Tamil Nadu. We are also
working to establish our presence overseas, initially in the Middle
East and Southeast Asia”.
Energetica India speaks to Mr. Gajanan Nabar, CEO, CleanMax Solar to get more insights into the
company's achievements in India's solar sector and its plans for the future.
ENERGETICA INDIA : Please describe the

journey of CleanMax Solar to its
current state where it enjoys a
market share of 24%.
GAJANAN NABAR: When CleanMax Solar
began operations in 2011, our vision was
clear- to aid corporate houses adopt
sustainability solutions and structure
these to be investment-free, risk-free and
hassle-free, which would also reduce
their electricity costs by 25-30%. Six
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years later, today we see corporates and
PSUs rapidly adopting solar power and
have serviced several MNCs and Fortune
500 companies, among others.
Through our installations and client
portfolio, we have captured and
continue to retain the Number 1 spot in
the onsite rooftop solar industry.
CleanMax Solar has been
acknowledged as 'India's largest rooftop
solar developer' for the third consecutive

year with a market share of 24%.
CleanMax Solar has commissioned more
than 80 plants in FY 2016-17, with a
capacity of over 38 MW.
ENERGETICA INDIA : What is driving the
adoption of solar power on OPEX
/open access model in India?
GAJANAN NABAR: The OPEX model is one of
our key propositions in helping our
clients go green. Under this, the clients
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need not invest anything in the solar
infrastructure as they sign up to buy
power which they pay for on a per-unit
basis also known as the 'pay-as-you-go'
model.
Under the OPEX model, clients can do
away without investing in a non-core
asset and at the same time enjoy
sustainable energy at a significant
discount as compared to grid power
tariffs. The additional driving force is that
corporates do not take on the
performance risks of the plant and are
not subjected to a broad budgeting
process. The 'OPEX' or 'BOO (Build Own
Operate)' Model has been successful in
bringing about the solar energy wave in
India since it is risk-free, capex free and
very convenient to adopt.
ENERGETICA INDIA : Which of the Indian

States are more receptive to open
access solar projects?
GAJANAN NABAR: We operate multiple solar
farms to supply electricity to corporate
consumers on an open access basis
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across the states of Karnataka and Tamil
Nadu, with a combined capacity more
than 60 MW. CleanMax Solar has built
Karnataka's first open access solar farm,
of 30 MW capacity, in the Tumkur
district. Currently we believe that
Karnataka has the most favourable open
access solar policy, since the Karnataka
state government and Karnataka
Electricity Regulatory Commission
(KERC) has exempted industrial and
commercials consumers of power from
paying the wheeling, banking and crosssubsidy charges on solar power from
solar farms established up to March 31,
2018. This incentive amounts to
approximately INR 2 per unit of power,
and is an easy way for corporate entities
and institutional clients to achieve
significant savings on electricity bills and
help them become more sustainable.
The open access solar farm model
helps in overcoming the onsite & rooftop
space constraints in India, since those
companies with little or no space in their
premises, can enter into an agreement to

acquire power from a solar farm
operated by a developer like CleanMax
Solar and help them become carbon
neutral by drawing 100% of their power
from solar.
With RE 100 gaining traction there are
many companies, especially in IT sector,
which are looking to draw power from
our solar farms and also reduce their
electricity bills by 40%. For example,
Mind tree Limited's White field campus
draws over 70% of its electricity demand
from our existing solar farm. Looking at
the overwhelming response for this
arrangement, CleanMax Solar is
increasing its total open access capacity
to 150 MW in Karnataka before the end
of this year.
ENERGETICA INDIA : What kind of challenges

does CleanMax Solar face while
applying for open access licence in
various states? How can this process
be made easier?
GAJANAN NABAR: Although usage of solar
energy is steadily increasing, there are
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still a few challenges that need to be
addressed. While establishing open
access farms, the purchase of land turns
out to be a highly tedious and timeconsuming process. Moreover, the
industry also faces challenges in turning
around the plant construction in a viable
time frame. However, at CleanMax Solar,
we are proud to have a quick turnaround
time of 3-4 months for commissioning of
the plant.
ENERGETICA INDIA : What kind of power

tariff does CleanMax Solar offer to
industries?
GAJANAN NABAR: As we operate under our
unique OPEX or Pay-as-you-go model,
we are able to offer sustainable energy at
rates, which on an average, are 20-40
percent cheaper than grid electricity tariff
depending on Onsite or Open access
model. Through these discounts,
corporates can adopt solar energy as well
as enjoy savings which run into lakhs of
rupees per annum.
Further to this, due to the KERC policy
in Karnataka, which has waived off
transmission charges, we are able to
offer even more competitive rates to our
customers. Due to this, we have seen a
substantial rise in the adoption of solar
energy as corporates are eager to make
the most of the offerings before the
policy lapses in March 2018.
ENERGETICA INDIA : CleanMax Solar enjoys a
capacity of 80 MW of on-site solar
space and 60 MW of solar farms in
Karnataka and Tamil Nadu with
goals to expand to 300MW. How do
you plan to financially support this
growth?
GAJANAN NABAR: CleanMax Solar has always
been an operationally well-funded
entity.Moreover, with the recent USD
100 million equity financing by Warburg
Pincus, a fund that has invested in
leading businesses such as Bharti Airtel,
Kotak Bank, Piramal Healthcare amongst
others, we aim to maintain our
leadership position by increasing our
reach and product offerings. Besides
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venturing into the energy storage space
in combination with onsite solar
solutions in India, we will utilise these
funds to increase our solar capacity
across open access solar farms in
Karnataka and Tamil Nadu. Additionally,
we are also working to establish our
presence overseas, initially in the Middle
East and Southeast Asia.
ENERGETICA INDIA : Will implementation of
GST bring any changes in the solar
growth in India?
GAJANAN NABAR: The Goods and Service Tax
(GST) Council's decision to levy 5% tax
on solar panels will lead to a rise in the
cost of solar power projects. While this
could affect the industry's growth
marginally, we do not see it as a longterm deterrent. GST is a brilliant move by
Government of India which is going to
help simplify the business norms. Under
the manoeuvre of the GST, the solar
power plant, which is the input, is taxed,
whereas electricity as an output is not
taxed. As a result of this, we have
unusable credit on GST, which is a minor
challenge in the cost competitive solar
industry.
However, we are trying to offset this
by offering improvements in quality and
construction time. Overall, while there
are initial hiccups till we fully
comprehend the system, we believe, the
long-term benefits of GST will outweigh
them and will not be an obstacle for the

solar industry growth story in India.
ENERGETICA INDIA : What is the long-term
vision of CleanMax Solar?
GAJANAN NABAR: CleanMax Solar enjoys a
pan-India presence with over 200
commissioned projects for more than 50
corporate clients. With the investment
from Warburg Pincus, we will actively use
these funds to maintain our leadership
position in India in rooftop segment and
increase our open access portfolio
Additionally, we are looking at venturing
into energy storage solutions in
combination with rooftop solar plants, as
the next evolutionary step.
Moreover, we are also working to
establish our presence overseas, initially
in the Middle East and Southeast Asia.
We have a lot of global Indian and
multinational companies as clients who
have facilities in the Middle East and
Southeast Asia. We have identified
several opportunities to establish
ourselves as a corporate sustainability
partner in these regions and are already
developing our first rooftop project in the
UAE. As in India, we are introducing the
OPEX model in the UAE as well, to
encourage corporates to go solar with
zero investments and cost savings. This is
also as a response to the UAE
government's call for achieving 30%
solar dependency by 2021.
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Rs. 600 Crore Allocated for
"Grid connected Rooftop and small
Solar Power Plants Programme”
The Ministry of New and Renewable Energy (MNRE) has released Rs 509 Crore for grid
connected rooftop and small solar power plants under CFA.

A

n amount of Rs. 600 Crore has
been allocated for the projects
under "Grid Connected
Rooftopand Small Solar power Plants
Programme" and Rs. 508.84 Crore has
been released till 31.01.2017, as per the
latest release by Shri Piyush Goyal,
Minister of State (IC) for Power, Coal,
Mines New & Renewable Energy and
Mines.
The State-wise details of projects
under "Grid Connected Rooftop and
Small Solar power Plants Programme"
sanctioned as shown in the table.
The Ministry of New & Renewable
Energy (MNRE) has been promoting
"Grid Connected Rooftop and Small
Solar Power Plants Programme" with a
Central Financial Assistance (CFA)of up
to 30% of benchmark cost in General
category States and up to
70 % in
Special
Category States, North Eastern
States, Lakshadweep, Andaman &
Nicobar Islands. Residential, Institutional
and Social sector are covered under this
CFA pattern. For Government Sector,
achievement linked incentive up to
Rs.18750/kWp in the General Category
States and Rs.45000/kWp in Special
Category States, North Eastern States,
and Andaman & Nicobar Islands and
Lakshadweep is available under the
Programme.

Table 1: The State-wise details of projects under "Grid Connected Rooftop and
Small Solar power Plants Programme”
S.No

States/entity

1

Andhra Pradesh

2

Chhattisgarh

3

Delhi

4

Gujarat

S.No

States/entity

39.5

17

Telangana

74

11.2

18

Uttarakhand

51

Approved / Sanctioned
Capacity (MWp)

92

19

Uttar Pradesh

81.75

20

West Bengal
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12
11.68

5

Haryana

75

21

Arunachal Pradesh

6

Himachal Pradesh

10

22

Assam

7

Jammu & Kashmir

7

23

Manipur

8

Jharkhand

55

24

Chandigarh

9

Karnataka

10.935

25

Goa

10

Kerala

15

26

Puducherry

11

Madhya Pradesh

115

27

Andaman & Nicobar Islands

12

Maharashtra

100

28

Lakshadweep

13

Odisha

14

Punjab

25

29

Solar Energy Corporation of India

899.6

15

Rajasthan

31

30

Ministry of Railways

502.5

16

Tamil Nadu

312

31

PSUs/Govt. Departments

4

Sub Total (State/ UT)

TOTAL

energetica

Approved / Sanctioned
Capacity (MWp)

0
24
8.4
30.5
2
5.02
1
1
1,204.99

482
3,089.09

21

SOLAR POWER
Lior Handelsman,
VP of Marketing & Product Strategy
and Founder of SolarEdge

Inverter Architecture Trends
in Commercial Systems
Solutions with Module-Level Power Electronics (MLPE) offer investors and system owners
potentially higher revenues throughout system lifetime because they enable more revenue
generation from the system and the ability to future proof their asset against some unexpected
variables that could lead to under performance from module-level mismatch.

T

he inverter landscape in the
commercial PV market is rapidly
evolving. This evolution is being
driven by the growing role that inverters
have in the CAPEX and OPEX of
commercial PV systems. As the brain of
PV systems, inverters are responsible for
monitoring and managing energy
generation. While inverters may only
account for ~10% of the system cost,
they actually influence ~30% of system
cost (inverter, EBOS, labor), manage
100% of system production, and control
O&M expenses by enabling PV asset
management. Because of this, there has
been a growing trend to move towards
string inverters and module-level power
electronics (MLPE) technology in
commercial systems.
Throughout the past decade, central
inverters were the standard for
commercial systems. A fundamental
reason for this trend was their economy
of scale that allows lower cost per watt
for large inverters, thus decreasing the up
front cost of a commercial PV system.
However, as the industry has matured
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the cons of central inverters have
become more apparent. Central
inverters require a large footprint of land.
They also require expensive maintenance
contracts and can only be serviced by
specialized teams, which leads to high
O&M expenses. In addition,
malfunctions in central inverters result in

a significant section of the array
experiencing downtime, leading to
revenue losses. These disadvantages,
along with the decreased cost per watt of
string inverters, have prompted the
transition to a decentralized architecture
in commercial systems that uses multiple
string inverters instead of central
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inverters.
According to IHS, the market share of
string inverters grew from 28% in 2014
to 34% in 2015, on account of central
inverters market share. The main drivers
for this trend are ease of O&M, simple
replacement (i.e. requires less employees
on site and less specialized employees),
higher system uptime, and lower land
use. An additional benefit of string
inverters is that they provide multiple
MPPTs and higher-resolution monitoring
than central inverters, but there is still
room for improvement.
For these reasons, decentralized
architecture is constantly gaining market
share. However, the traditional topology
of string inverters, which is still used in
the majority of commercial installations,
still has a number of significant
drawbacks. Commercial systems using
traditional string inverters suffer from
decreased output caused by module
mismatch. Since modules are wired in a
series, they usually do not work at their
maximum power point and therefore
suffer from energy loss. This topology
also suffers from design limitations (i.e.
strings need to be at the same length, use
the same type of modules, and be
positioned at the same angle). Real life
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installation constraints, especially in
rooftop systems, result in either wasted
roof space or unnecessary duplication of
balance of system components.
Additional drawbacks are safety
concerns and lack of insight into module
production and no ability to perform
remote troubleshooting. Meeting safety
standards or insurance requirements can
require the addition of costly equipment.
While lack of module-level monitoring
and remote troubleshooting not only can
decrease revenue from reduced system
uptime, but also increase O&M costs.
Because of these drawbacks, the
same trend that is shifting the
commercial market layout to string
inverters is continuing to advance it
towards including module-level
optimization. Module-level power
electronics offer increased power
production, by not only eliminating
energy loss for module-level mismatch,
but also allowing optimal roof utilization
and installation of more modules
through constraint-free design. If MLPE
technology employs fixed-string voltage,
an advanced operating mode, then it
allows for 100% longer strings than
standard string inverters, while also
keeping the voltage below 1000v.In

addition, MLPE offers enhanced
maintenance and remote trouble
shooting which reduces lifetime O&M
cost and enhances asset management
capabilities, by lowering the number of
site visits as well as time spent on site.
Inherent to MLPE technology is its ability
to reduce safety risks for fire fighters,
installers and maintenance personnel by
enabling module-level shutdown of high
DC voltages.
Even though MLPE technology has
become a larger part of the commercial
market, there is still room for growth.
Solutions with MLPE offer investors and
system owners potentially higher
revenues throughout system lifetime
because they enable more revenue
generation from the system and the
ability to future proof their asset against
some unexpected variables that could
lead to under performance from modulelevel mismatch. In addition, MLPE
reduces both BoS costs during
installation and O&M cost throughout
the system lifetime.
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Solar Installation on Curved Rooftop
- Epitome Components
Case study of solar rooftop installation by Sunshot at Epitome Components
Case Study
Epitome Components is a leading Printed
Circuit Board (PCB) manufacturer. The
factory is located at Supa MIDC,
Ahmednagar District. The factory has
advanced infrastructure and huge
manufacturing capacity. In the context of
procuring costly power through
MSEDCL, the company opted to install
solar power plant on rooftops of
available factory sheds in the premises.
The facility has multiple buildings
having different kind of roofs - flat metal
roof, RCC roof and curved roof. To
maximize capacity, Sunshot made use of
all roofs, including curved roof, for
project installation.
The major challenge faced during
installation on curved roof was the safety
of workers. Working on the roof was
highly risky as the slope of the curve is up
to 35 degrees. Refer (Figure 1). Before
beginning installation, specially designed
walkways were installed. Safety
harnesses were also installed alongside
the walkways. Trained man power was
employed for installation of the solar
power plant.
Another challenge was about module
stringing. Each row of modules is
arranged at different tilt and azimuth as
per roof curvature. The power
generation pattern is different for
modules placed at different orientation.
To address this issue, module strings
were designed to optimize power
generation. High-performance string
inverters of Huawei with maximum 4
MPPTs were used
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Figure 1: Factory roof of Epitome Components
The solar power plant is synchronized
with diesel generator sets along with grid
through Sunshot's proprietary
controllers. The system is also monitored
online through Sunshot's cloud based
IOT platform.
The 184 kWp solar power plant
generates about 800 units per day on a
bright sunny day. Annually it is expected
to generate about 2.6 Lakh units of
electricity.
The system will help in reducing
about 220 tonnes of carbon emissions
annually. This is equivalent to reducing

smoke emitted by 160 small cars and
planting more than 36,000 mango trees
in a year.

Figure 2: Slope of the curve is up to 35 degrees

Figure 3: Installation at Epitome Components
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Mr. Ashok Sethi,
COO and Executive Director, Tata Power

Will Mumbai's power supply
remain reliable beyond 2018?
The article talks about the unique features of Mumbai's 24X7 power supply, while outlining ways
it will have to adopt in order to remain the most power efficient city in the country.

I

n 1882 Mumbai's iconic Crawford
Marketwitnessed electric lighting for
the first time. Tata Group's founder
Jamsetji N. Tata wanted the island city,
then choking on textile mill boiler fumes,
to be provided with pollution-free, clean
power. He thus set up one of the first
hydroelectric power plants in the
Western Ghats of Maharashtra in 19101914 - a hydel dam that harnessed the
power of water to create electricity.
Even as cities across India want to
make electricity distribution more
consumer-centric, Mumbai has leapfroggedto offer its consumers the right to
choose by allowing multiple power
distribution licensees to operate.
Competition has improved sectoral
performance through technology
innovations, enhanced efficiencies,
reduced losses, better customer service,
improved power management,
transparency, knowledge of customer
rights, effective grievances redressal, and
flow of information.
In Mumbai, power companies have
undertaken considerable effort towards
technology advancement to ensure 24X7
power supply to its consumers. One of
the classic examples of innovation in
technology is the Islanding system to
ensure uninterrupted power supply in
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Mumbai. Islanding refers to a condition
in which a consumer continues to get
power even when there is disturbance in
the external grid. This was achieved by
isolating the distribution network from
the adjoining external grid. After
isolating, the power demand is managed
through generation sources embedded
within the island which was intentionally
planned to keep pace with the demand.
Mumbai power utilities have Installed
Distribution Automation System for
centralized monitoring and remote
operation of distribution network. This
helps in identifying faults and reinstating
power supply remotely, thus reducing
restoration time. Tata Power has installed
self-healing grids that automatically
detects faults and restores supply. In case
of a power disturbance, information is
proactively broadcasted to consumers
through mobile app, website, IVRS and
SMS with timely updates. The entire
network is mapped through GIS, which
enables engineers to rapidly detect the
disturbance and respond swiftly. Tata
Power has commissioned the first Multi
Civic Amenity substation in Mumbai to
overcome space constraints in the city.
Mumbai's energy requirements will
be driven by the development of largescale projects and an increase in

consumption. Mumbai's multiple metro
lines, water front development, large
SRAs schemes, etc. will soon show up
with their demand.The city is not used to
power outages - most of the buildings
don't have back-up generators and any
disruption makes life difficult for the
common man. To provide uninterrupted
power, stakeholders responsible for
reliable power in the city must once again
get ready to augment uninterrupted
energy supply and provide efficient
services in Mumbai through innovation.
Mumbai's power demand is expected
to increase from 3825 MW in FY17 to
6430 MW by FY30 growing at an annual
rate of 4% as the a g g r e s s i v e
infrastructure growth kicks in. While
much focus has been brought on the
transmission side, it will be worthwhile to
also explore the options of maintaining
or renewing embedded generation as
well. To create the needed balance, the
city requires both aspects to be
continuously upgraded and renewed in a
form acceptable to all stakeholders for
continuing to supply reliable power at
competitive tariffs for a long period.
Mumbai city is at the tail end of power
supply in the state and development of
transmission system to augment
embedded generation (directly

energetica

INDIA

· JULY-AUGUST 17

POWER SECTOR

connected with island city) needs special
focus. The Mumbai transmission
network and upstream network of
Maharashtra needs to be N-1-1
compliant as per CEA requirement or
even N-2 compliant (the network should
continue to supply even after
simultaneous failure of 2 network
elements) and needs to develop by
resolving right of way constraints. With
expected increase in demand, additional
devices like capacitor banks, reactors etc.

will likely need to be installed to maintain
good voltage profile and prevent voltage
fluctuations. Similarly, the new
embedded generation options like from
near by locations like Alibagh and Uran,
with direct connectivity of generator into
island city, also need attention.
Since the power requirements of the
city are set to accelerate, it is important to
look at power supply reliability from risk
perspective as unreliability could be
costly in terms of finance, inconvenience

Directly Connected Generation (MW)
Indicative Available Transmission Capacity for External Supply (MW)
Note: Reliability margin of 500MW is provided to take care of contingency; Indicative Mumbai
Power Requirement (MW) - FY17:FY30

and time. Risk management needs to
bring out the balance between
transmission augmentation and
embedded generation to maintain
reliability of power supply that citizens of
Mumbai have enjoyed all along. The
concept needs deliberations by all stake
holders to preserve the excellence in
reliability for a city like Mumbai as
options today may not be available
tomorrow and action could be needed
well in time.
It is also a time for all stakeholders to
come together with a long-term plan for
India's development. Privatization of
electricity distribution has brought in
significant improvements to the sector.
Time, learnings, and achievements of
these experiments as seen in Mumbai can
be multiplied upon adoption in the rest of
the country. The best model should
improve efficiencies, reduce losses, bring
in the much-needed reliability, and
deliver maximum value to consumers.

Figure 1: Indicative Mumbai Power Requirement (MW) – FY17:FY30
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CLEAN ENERGY FINANCE
SUMMARIZED BY ENERGETICA INDIA

Investing for Climate in Asia
Asia Research and Engagement (ARE) &
The Asia Investor Group on Climate Change (AIGCC)
The research is set out to understand the state of play of the finance industry in the Asia Pacific
region in relation to climate change. The team assessed the regulatory drivers and industry
initiatives across the major Asia Pacific markets looking at the major domestic and international
initiatives. The team reviewed the disclosure of leading domestic financial institutions across the
Asia Pacific region to understand the state of the finance industry's response to climate change.
Domestic regulatory and industry
initiatives
The past few years have seen a number of
major domestic initiatives to encourage
more sustainable approaches to finance
across the Asian markets we reviewed
and the different industry segments.
These are shown in Figure 1.
Beyond regulatory approaches,

Australia, Japan, and South Korea all
have domestic Sustainable Investment
Forums. These act as a hub promoting
sustainable and responsible investment
in their respective markets.
The banking initiatives have taken
different forms in different markets. The
China Banking Regulatory Commission
Green Credit Guidelines was one of the

first. More recently eight leading banks in
Indonesia signed a commitment to
implement sustainable finance.
Investors across the region have seen
the introduction of stewardship codes
providing guidance on ownership
responsibilities. Japan was first, with
Malaysia, Hong Kong and Taiwan also
acting. Hong Kong provides a statement

Figure 1: Regulations and initiatives supporting responsible finance and investment
Country

Banking Initiative

Australia

-

-

Company law requires material ESG risk reporting

China

Green Credit Guidelines

-

CSR report requirement for central government
owned companies

Hong Kong

National Voluntary Guidelines on Responsible Finance

Principles for Responsible Ownership

Listing rules require ESG report

India

SEBI voting guidelines

Requirement for business responsibility report

Indonesia

Sustainable Finance Roadmap/ eight banks commitment

Company law requires report on CSR practices

Japan

Principles for Financial Action towards a Sustainable Society

Principles for Responsible Institutional Investors

Malaysia

-

Malaysian Code for Institutional Investors

Listing rules require sustainability statement

Philippines

ABS Guidelines on Responsible Financing

Draft

-

Singapore
South Korea

-

Draft

National regulation on environmental disclosure for
large companies

Taiwan

-

Stewardship Principles for Institutional Investors

CSR reporting rule for selected and large capital
listed companies

Thailand

-

Draft

CSR reporting required for all companies

28

Stewardship Code

ESG Disclosure Requirement

-

Listing rules require sustainability report
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of principles, while the other three are
codes to which investors can become
signatories. Thailand, Singapore and
South Korea have draft codes under
discussion. India has taken a different
approach with a requirement for mutual
funds to provide their voting records. The
Hong Kong, Malaysia, and Taiwan codes
refer to ESG or sustainability.
The research team also reviewed the
ESG disclosure guidelines for each
market. The past few years have seen an
increase in reporting requirements, with
ESG reporting rules for listed companies
in Hong Kong, India, Malaysia,
Singapore, and Taiwan. In Hong Kong
the rules specify that listed companies
disclose carbon emissions. National
regulations in South Korea require the
largest companies to disclose carbon
emissions. In China, central government
owned companies have had to produce a
CSR report since 2012.
International networks
While there is growing domestic support
for sustainable finance across Asia, a
knowledge gap remains for institutions
that want to take advantage of
opportunities in sustainable or green
finance. There are a number of
international organisations that address
the knowledge gaps and facilitate
collective action.
Each organisation fulfils a different
function:
¡ The Principles for Responsible
Investment (PRI) helps investors
integrate sustainability and corporate
governance factors into their
investment and ownership decisions
¡ United Nations Environment
Programme Finance Initiative (UNEP
FI) works with banks, investors and
insurers to address systemic
sustainability issues
¡ The Equator Principles is a risk
management framework for banks to
address environmental and social
risks in projects
¡ The Sustainable Stock Exchanges
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Initiative (SSE) is a platform for stock
exchanges to enhance corporate
transparency on ESG
¡ The Asian Corporate Governance
Association (ACGA) works with
investors, companies, regulators, and
professional firms to implement
effective corporate governance
practices throughout Asia
¡ The Asia Investor Group on Climate
Change (AIGCC) aims to create
awareness among Asia's asset
owners and financial institutions
about the risks and opportunities
associated with climate change and
low carbon investing.
The table below shows Asian
participation in leading finance industry
initiatives addressing governance and
sustainability.
For the PRI, UNEP FI, the Equator
Principles and SSE, we have shown the
number of organisations headquartered
in each Asia Pacific market. ACGA is a
regional initiative, so to provide a basis
for comparison, we have shown statistics
they provided based on members
headquartered in Asia or with a major
presence in the region (these were

assigned to a market where the member
had a regional headquarters or
significant operations). Australia is also
shown separately to avoid distorting total
figures.
Banks review - upside over downside
The low carbon economy presents a
multi trillion dollar financing opportunity
for the banks that choose to address it and more than half of the banks we
reviewed are doing so. This is a strong
positive. Yet the transition to low carbon
activities also requires banks to
progressively reallocate capital away
from the carbon intensive industries,
particularly coal.
It is natural that banks seek new
markets before reducing exposure to the
old ones. However, without taking steps
to limit exposure to carbon-intensive
assets, banks may fail to address related
risks and fail to decarbonize their overall
growth.
Banks that do not specifically assess
high carbon and the physical impacts of
climate change as forward looking risk
factors in client acquisition and credit
pricing will face higher risks as their
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clients adjust to more regulation and
more volatile weather patterns.
From the review, 22 out of 36 (61%)
of the banks provided details of their
green finance solutions and 20 (56%) of
the banks provided some quantification
of their exposure - in some cases this was
not material in the context of the bank's
financing activities.
The figures for a broad ESG policy
were even higher - 29 out of 36 (81%) of
the banks had some policy on responsible
lending. Further, all countries had at least
one major bank with relevant policy.
Generally, these policies did not
specifically mention climate change,

referring instead to environmental track
record such as violations and pollution
incidents. Only 10 (28%) of the banks
included reference to climate change as a
factor that may result in limiting finance.
Overall the Australian and Chinese
banks had very good disclosure on
providing new finance and limiting
exposure to high carbon industries and,
in the case of Chinese banks, to
industries with overcapacity.
The drivers have been very different.
In China, the banks have moved in line
with green credit guidelines from the
China Banking Regulatory Commission
(CBRC). Conversely, the Australian banks
have adopted voluntary policies and
standards - sometimes in response to
reputational pressure from civil society
organisations.
Given its emerging market status, the
Indonesian banks have reasonable
disclosure. The Indonesian Financial
Services Authority (Otoritas Jasa
Keuangan, OJK), together with WWF,
have supported this, announcing in
November 2015 that eight leading banks
will work to address sustainable
development. This has followed intense
concern over development that has
damaged forests and peatlands leading
to significant carbon emissions.
The Singaporean banks have all made
a statement on ESG, following the
announcement of responsible lending
guidelines by the Association of Banks in

Figure 2: Membership by country for
international initiatives
Equator
UNEP FI Principles

PRI

SSE

ACGA

214

84

1554

57

China

6

1

5

-

1

Hong Kong

2

0

11

-

43

India

2

1

3

2

0

Indonesia

2

0

4

-

0

10

4

48

-

5

Malaysia

1

0

1

1

3

Philippines

3

0

0

-

1

Singapore

0

0

6

-

10

South Korea

6

0

4

1

0

Thailand

2

0

0

1

0

Taiwan

0

2

0

-

1

Other Asia

2

0

1

3

2

36

8

83

8

66

17%

10%

10

5

116

-

7

TOTAL inc-Australia 46

13

199

8

73

Global TOTAL

Japan

TOTAL
Percent of global
Australia

112

5% 14% 59%

Figure 3: Green finance disclosure at major banks

Country

Number
assessed

Policy
Responsible includes Sector
climate level
lending
change policy
policy

Green
finance
solutions

Quantifies
green
product

Australia

3

3

3

2

3

2

China

3

3

3

2

3

3

Hong Kong

3

3

1

2

1

1

India

3

2

0

1

1

1

Indonesia

3

2

0

1

2

2

Japan

3

2

1

0

2

2

Malaysia

3

1

0

0

0

0

Philippines

3

2

0

1

2

1

Singapore

3

3

0

0

0

0

South Korea

3

2

0

1

3

3

Taiwan

3

3

2

0

3

3

Thailand

3

3

0

0

2

2

36

29

10

10

22

20

TOTAL

30

Singapore in October 2015.
However, the statements
are limited and none of the
banks mentioned provision
of green finance, which
may represent a missed
opportunity.
Malaysian banks had
the least applicable
disclosure overall. They all
m e n t i o n e d t h e
Government's Green
Technology Financing
Scheme, but did not
provide details of their own

green financing.
The report also reviewed banks to see
where there was sector level policy; using
a very low threshold to assess this. There
was a marked difference in standards,
with two Australian banks disclosing
detailed sector level policies, while banks
in other markets only provided minor
references to standards in different
industries.
Investors are more active
Large funds face long-term portfolio level
risks from the effects of climate change,
as well as stock and sector specific risks
from both physical risks and regulation to
reduce carbon emissions. A critical tool
that investors have to reduce long term
risks from climate change is their
influence as owners of companies.
Investors across Asia have taken a
more active approach to ownership over
the last few years. Large domestic Asian
investors have started to publish
corporate governance policies relating to
their voting and dialogue with investee
companies. Regulators have supported
this trend and more than half of the
markets we covered already have a
stewardship code or are in consultation
on one. These developments are positive.
However, there is less information on
specific steps relating to climate change.
The report found that 16 out of 30
(53%) of the large investors had publicly
available policy or details related to active
ownership, voting, or stewardship. Most
markets had funds that disclosed such
policy.
Beyond this 15 out of 30 investors
provided a statement on ESG. In many
cases this was included in the corporate
governance policy or statement on
stewardship. In some this was separate.
In the case of Thailand's Social Security
Fund, the team could not find a voting or
stewardship policy in English, but the
fund noted that it avoided "investments
that cause social or environmental
problems".
However, when it comes to climate
change there is less disclosure. Only 9
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(30%) of the investors referenced climate
change in some way through their
policies and only 8 (27%) outlined steps
that they took. Interestingly, the South
Korean investors, which disclosed less on
governance, had more disclosure relating
to climate change risks and mitigation.
In general, where investors disclose
steps on climate change these are still
vague. Malaysia's Employee Provident
Fund includes climate change in the list of
factors that it states are "areas of
discussion in our ESG investing
approach". Singapore's Temasek
mentions climate change in a list of major
trends and goes on to state: "We
consider environmental, social and
governance factors together with
commercial and other critical
considerations when we make decisions
as an investor, shareholder and owner."
HESTA Super Fund, the Australian
pension fund for health and community
services, had the most detailed public
policy on climate change of the investors
we reviewed. This covered eleven pages
and defined each relevant term. Under
implementation it includes the following
steps:
¡ Seek to understand climate change
related risks and opportunities in
each major asset class
¡ Consider climate change related risks
and opportunities in the structure of
the portfolio
¡ Consider climate change when
selecting external investment
managers and incorporate climate
change into investment management
agreements
¡ Engage with companies to improve
their governance, management, and
disclosure relating to climate change
¡ Engage in public policy in relation to
material issues
¡ Collaborate with other organisations
to achieve these objectives.
In relation to thermal coal, HESTA will
restrict investment to companies with
more than 15% revenue or net asset
value in thermal coal exploration,
development, or transportation.

Insurers find new risks, new
products
Changing weather patterns are
changing the risks of catastrophic events
and flooding leading to changing payout
patterns for insurance companies. The
report reviewed leading insurers from
across the region to understand the
extent to which they factored climate
change into their underwriting.
Here, the team looked for steps on
risk identification and green product
provision. In each case the proportion
was 38%. However, there was a slight
difference in that one company
identified the climate change risks
without stating it provided relevant

products and one provided green
products without acknowledging the
Figure 4: Responsible ownership at major funds

Country
Australia

3

3

3

3

3

China

3

0

0

0

0

Hong Kong

2

0

0

0

0

India

3

2

1

0

0

Indonesia

2

0

0

0

0

Japan

3

3

2

0

0

Malaysia

3

2

2

1

0

Singapore

3

1

1

1

0

South Korea 3

1

1

2

3

Taiwan

3

3

3

1

1

Thailand

2

1

2

1

1

30

16

15

9

8

TOTAL
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changing risk patterns.
Companies in Australia, Japan, and
Taiwan led efforts among the insurers.
QBE insurance Group provided an
example of risk identification disclosure:
"QBE recognises the impact climate
change can have in terms of potential
claim activity as well as the potential for
extending and adapting our product lines
and services in response to the changing
world."
Many insurers discussed their efforts
in risk solutions and natural disaster risk
mitigation. Taiwan's Cathay Financial
Holding provided some interesting
product examples in transport. It stated:
"Cathay Century launched a "Green
vehicle insurance" project in 2013 that
gives owners of hybrid cars, electric cars
and electric motorcycles a 10% discount
on premiums of optional insurance
coverage ... by 2014, a total of 2055
vehicles were insured under this
scheme."
Further, noting Taiwan's leading
position in bicycles the company stated:
"Cathay Century launched in 2014 the
first tailor-made insurance package for
the cycling population with the broadest
and most comprehensive coverage. It
remains today the only insurance
package that covers rented bicycles on
theft, collision and third-party liabilities,
thereby keeping cyclists covered against
injuries and property damages."

Figure 5: Climate disclosure at major insurers
Country

Number
assessed

Identifies
climate
change risk

Provides
green
products

Australia

2

2

2

China

2

1

1

Hong Kong

2

0

0

India

2

0

0

Indonesia

2

0

0

Japan

2

2

2

Malaysia

2

1

0

Philippines

2

0

0

Singapore

2

0

0

South Korea

2

1

2

Taiwan

2

2

2

Thailand

2

0

0

TOTAL

24

9

9

32

Listed company
disclosure
For over 20 years,
investors have sought
better disclosure from
listed companies on how
they have managed their
exposures to social and
environmental risks and
opportunities. In recent
years, the pressure for this
has increased as stock
exchanges (via their listing
rules) have added their
weight to calls for

Figure 6: Greenhouse gas emission disclosure rates

Country

Mandatory
ESG
Disclosure

No.
companies
marketcap
> USD 2 billion

Proportion
disclosing
GHG
emissions %

Number
of CDP
responders

Australia

-

91

70

91

China

Limited

446

4.8

45

Hong Kong

Yes

264

24

17

India

Yes

123

33

74

Indonesia

Yes

33

15

6

Japan

-

412

67

261

Malaysia

Yes

40

30

9

Philippines

-

32

22

4

Singapore

Yes

48

42

15

South Korea

Limited

92

76

87

Taiwan

Selected &

60

78

51

62

42

11

large capital
Thailand

companies to disclose. More recently,
investors themselves have come under
increasing pressure to report on their
own exposures (via 'portfolio carbon
footprinting' and other reporting
frameworks).
The focus on carbon emissions
disclosure is set to increase. The Financial
Stability Board has convened a Taskforce
on Climate- Related Financial Disclosure
(TCFD) to develop "voluntary, consistent
climate-related financial risk disclosures
for use by companies in providing
information to investors, lenders,
insurers, and other stakeholders".
Capital market regulators have
usually prompted companies to disclose
sustainability information through
issuing guidance and then bringing in a
requirement or listing rules often under
the comply or explain regime. Often
there is a higher burden for larger, better
resourced companies.
Investors have requested such
disclosure individually or collaboratively.
CDP was the most common international
collaborative platform for investors to
request carbon information from
companies.
The report found that where listing
rules required disclosure of a
sustainability report or statement they
usually left it to the board to determine
what elements to actually disclose. Hong
Kong was an exception in that it specified
certain KPIs, including carbon emissions.

-

The following table provides the number
and proportion of large capitalization
companies (above USD 2 billion) per
market that disclosed GHG emissions as
well as the number of responders to CDP.
Figure 6 shows that overall there is a
long way to go in terms of disclosure and
likely also emissions management.
Companies are likely missing out on
opportunities; many that undertake
carbon reporting state that they are able
to make targeted investments and find
cost efficiencies as a result of the process.
China had a notably lower
proportion. The central government
owned companies have had to provide
CSR reports since 2012 under a rule
dating from 2008. There are general
provisions in place relating to discussion
of material environmental issues and
violations. These is also ESG related
guidance from both stock exchanges.
However, this has not driven widespread
carbon disclosure.
The Hong Kong numbers should
increase as regulation takes effect, while
the high level in South Korea has support
from a national requirement on carbon
measurement and disclosure applying to
large companies.

Source: Investing for the Climate in Asia, ANZ
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Role of G20 Countries in Energy
and Climate Change
While the G20 group is a major source of energy demand and energy-related GHG emissions,
it also plays an integral role in combatting climate change. Collectively, G20 countries are the
key driver of low-carbon technology deployment: the G20 holds 98% of global installed wind
power generation, 96% of solar PV and 94% of nuclear power capacity.

E

nergy production and use account
for more than two-thirds of all
anthropogenic greenhouse gas
emissions, mostly in the form of CO2. This
reflects the energy sector's heavy reliance
on the combustion of fossil fuels,
meaning that increasing demand for
energy over the past decades has
consistently been accompanied by rising
CO2 emissions. Reducing greenhouse gas
emissions therefore depends, to a large

extent, on changes and developments in
the energy sector. The members of the
G20 are central to this challenge.
As a group, the G20 accounts for
around 80% of the world's total primary
energy demand (including almost 95%
of its coal demand and nearly threequarters of its gas and oil demand) and is
responsible for more than 80% of total
CO2 emissions (Figure 1).
The energy mix of the G20 group as a

Coal
TPED

Oil
Gas

GDP

Nuclear
Hydro
Biomass

Population

CO2

Note: TPED=total primary energy demand.

Figure 1: Share of G20 members in key global indicators, 2014
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Other renewables

whole today depends largely on the use
of coal (34%), oil (29%) and gas (19%);
nuclear represents a share of 6% and
renewables the rest, with bioenergy
being the largest at 8% (of which, almost
half is the traditional use of solid biomass)
(Figure 2). But the G20 group is a very
diverse set of countries and individual
energy consumption patterns reflect
factors that are unique to each. Resource
endowments, for example, help to
explain why coal is the backbone of the
energy mix in China and South Africa (at
around two-thirds of the total), while
70% of Saudi Arabia's energy demand is
met by oil (the remainder being gas).
Another important criterion is the level of
access to modern sources of energy: for
India and Indonesia, bioenergy is an
integral part of the energy mix (at around
one-quarter of total energy demand),
mostly in the form of solid biomass.
Achieving their quest to ensure access to
modern energy services should reduce
the share of solid biomass in the mix.
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Brazil has the highest share of lowcarbon fuels in the total primary energy
mix among G20 countries, at around
40%.
The power sector is the largest single
sector consuming energy in G20
countries. With more than 60% of total
coal and nearly 40% of total gas
demand, the power sector is also the
largest source of CO2 emissions in G20
countries as a whole. Among end-use
energy sectors, the industry sector is the
largest energy consumer in the G20.
More than one-third of industrial
energy demand is met by coal and its use
has increased rapidly since 2000, mostly
linked to the rapid expansion of
infrastructure and manufacturing output
in China. Electricity has overtaken oil as
the second-largest fuel consumed in the

industry sector after coal, but oil remains
prominent. The industrial sector is the
second-largest consumer of oil after
transport. The energy mix in the
buildings sector is diversified, reflecting
the varied circumstances across the G20.
Electricity and gas, the mainstay of
consumption in the more affluent
countries, together account for around
55% of energy consumption in
buildings, but are closely followed by
solid biomass, which is widely used for
cooking and heat in India and Indonesia.
The transport sector is dominated by oil,
although gas plays a significant
supporting role in a number of large
markets, including Russia and Argentina,
and biofuels provide a meaningful
contribution in Brazil, Argentina and the
United States.

While the G20 group is a major
source of energy demand and energyrelated GHG emissions, it also plays an
integral role in combatting climate
change. Collectively, G20 countries are
the key driver of low-carbon technology
deployment: the G20 holds 98% of
global installed wind power generation,
96% of solar PV and 94% of nuclear
power capacity, while its passenger
vehicle fleet represents almost 95% of all
electric vehicles worldwide.
Energy intensity (measured as total
energy use per unit of GDP) is a key
indicator of movement towards a lowcarbon energy sector, reflecting
structural economic shifts but also efforts
to improve energy efficiency. Recent
trends give cause for optimism: since
2000, the energy intensity of global

Figure 2: Electricity generation, energy demand by fuel and CO2 emissions in selected sectors in the G20 and rest of the world, 2014
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economic output has fallen by 10% (in
market exchange rate terms). This overall
trend belies some significant regional
differences (Figure 3).
In parts of the G20, growth in GDP
was at times associated with a slight
decline in primary energy demand,
reflecting shifts in economic structure,
saturation effects and efficiency gains.
This has led to peaks in primary energy
demand in Japan (2004) and in Europe
(2006), where demand has since fallen by

around 15%, while demand in the
United States today is 5% below its 2007
peak. For countries outside the G20, the
link between economic growth and
energy consumption remains strong; in
the period from 2000 to 2014 every one
percentage point increase in economic
growth was accompanied by a 0.6%
point increase in energy demand.
Improvements in the energy intensity
of the global economy, together with the
expanded use of cleaner energy

G20
Wind
Rest of world
Solar PV and CSP
Hydro and marine
Geothermal
Bioenergy
Nuclear
CCS
Electric cars

Note: For power generationm shares are by capacity; for electric cars, shares are of stock.

Figure 3: Share of G20 in global low-carbon technology deployment in the power
and transport sectors, 2015
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worldwide, have supported a slowdown
in energy-related CO2 emissions: on a
global basis, the growth in emissions
stalled over 2014 and 2015, amid
economic expansion. In previous
instances in which emissions stood still or
fell compared to the previous year, they
were typically associated with global
economic weakness.
Power Sector
CO2 emissions from the power sector
worldwide have grown by more than
45% since 2000 (and at a similar rate in
the G20), while electricity demand
increased by more than 50%, signifying a
marginal 3% decrease in the emissions
intensity of generation. The modesty of
this overall decrease reflects two
counterbalancing factors: on the one
hand, the effect of the increasing
momentum of renewable energy
technologies and the deployment of
more efficient combustion technologies;
and on the other, the growth of coalfired electricity generation was
equivalent to 44% of the global increase
in the total electricity supply. In total,
emissions from the power sector
accounted for around 45% of all energy-
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related CO2 emissions in 2014.
The pace of investment in renewable
sources of power has accelerated in
recent years, pushed by increasing policy
support and lower costs. The majority of
countries in the world now have policies
promoting the deployment of
renewables in place, in particular for
power generation. This support and
falling costs have shifted the balance of
capacity additions in their favour. In
2015, renewables-based generation
technologies accounted for more than
half of total power plant capacity
additions, outpacing the combined total
of fossil-fuelled and nuclear power plants
(Figure 4).
In the power sector more than any
other, the variations in emission
intensities between members of the G20
group are especially large. These
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variations reflect a variety of regional
conditions, including the availability of
domestic resources, access to
international energy markets, as well as
the degree of industrial and economic
development. Energy policy priorities are
also an important factor that is reflected
in emission intensities in the power
sector. China and India, facing the
imperative to provide access to hundreds
of millions of people while securing
affordable energy for fast growing
economies, are the two countries that
have accounted for almost threequarters of the increase in electricity
demand in the G20 since 2000 (and 60%
of the world's increase). But, over the
same period, they managed successfully
to bring access to 720 million people
(with 600 million people gaining access
in India alone and China achieving

universal access by end-2015). Both
countries are facing significant local air
pollution issues, but are pursuing
ambitious efforts to increase the
penetration of renewables-based
generation in their power systems. China
alone accounted for one-third of the
total global investment in renewablesbased capacity in 2015, and has seen the
growth in its emissions from power
generation slow in recent years. India,
meanwhile, where 245 million people
still lack access to electricity, is
increasingly looking towards solar and
wind as part of its efforts to increase its
renewables-based generation capacity
(excluding large hydropower) to 175 GW
by 2022.
In the United States, the rapid
increase in shale gas production has
served to reduce natural gas prices and
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Figure 4 : Recent power generation capacity additions

Figure 5: CO2 intensity of power generation in selected countries and regions
increase the competitiveness of gas-fired
generation versus coal, which had been a
mainstay of the system. In addition, there
has been a strong push for power
generation from renewables, with yearly
net renewables-based capacity additions
over 10 GW in several years since 2009,
mainly in wind power and more recently
solar PV. The impact on the power mix
(and therefore the overall carbon
intensity of power generation) has been
significant. From 2000 to 2014, the share
of coal in the US power generation mix
has fallen from over half to 40%, while
that of gas-fired generation has
increased from 16% to 27% and the
share of renewables has risen by nearly
five percentage points. Over the period,
the overall carbon intensity of power fell
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by almost 20% (Figure 5).
Preliminary data for 2015 suggests
that the US power mix has continued to
move in this direction, with less coal,
more gas and a greater contribution
from renewables. The United States is
one of only two countries in the world
where plans for carbon capture in power
generation have materialised, with the
facility at the Petra Nova coal-fired power
plant now in operation and capturing 1.6
million tonnes of CO2 per year. A second
facility, at the Kemper power plant in the
United States, is due to become
operational in early 2017, with a power
generation capacity greater than the two
existing CCS-equipped plants combined.
The switch from oil-fired to gas-fired
and renewables generation features

prominently in a number of countries
among the G20. In Mexico, the
availability of relatively cheap natural gas
imports from the southern United States
has accelerated a significant shift away
from oil (the share of oil in generation has
fallen from almost half in 2000 to just
over 10% in 2014), delivering a 23%
decrease in the CO2 emissions intensity
of power generation. Recently, power
market reform has created new
incentives to tap Mexico's considerable
potential for wind and solar power,
including through the establishment of a
clean energy certificate system designed
to provide an additional source of income
for investors in low-carbon power. In
2016, two auctions awarded contracts
for almost 5 GW of clean power
generation capacity to private investors.
In Saudi Arabia, oil and gas had been
the sole providers of electricity until solar
started to make in-roads in 2012. The
country has recently taken steps to
reform fossil fuel subsidies and
announced a substantial investment
programme in renewables, both of
which will serve to reduce domestic fossil
fuel use. Japan has also taken steps to
minimise the use of oil in the power
sector for many years; the share of oil in
total power generation steadily declined
from over 30% in 1990 to 16% in 2000
and less than 10% in 2010. The
Fukushima Daiichi nuclear accident in
2011 led to an increase in the use of oil
and other fossil fuels in the power sector,
temporarily raising the overall carbon
intensity of power generation. Since
then, aggressive energy efficiency
measures and the increased use of
renewables (mostly solar PV) helped to
return the share of oil in the power mix to
near 10% in 2014. As of mid-September
2016, three nuclear reactors had
restarted, with others approved in
principle but delayed by local opposition
or judicial proceedings.
Source: "Perspective For The Energy transition, Investement
Needs For A Low-Carbon Energy System";The International
Energy Agency (IEA) and The International Renewable
Energy Agency (IRENA).
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Center for Study of Science, Technology and Policy (CSTEP)

Adoption of LEDs: A Rare Perspective
It should not be surprising, if soon, we find street lights, slums and night eateries that are lit by LED
(Light Emitting Diode) lamps. The Indian government is heading in the best possible way to replace
conventional lighting sources with LED. From distributing LED bulbs for free or initiating talks with
various agencies for replacing street lights with LED: the government is doing it all.

Global Scenario
Meanwhilethe Clean Energy Ministerial
(CEM) countries and other global
corporations like IKEA are ready to set up
10 billion ultra-efficient light bulbs under
the Global Lighting Challenge (GLC)
announced at the Paris climate summit
(COP21, 2015). The IKEA group also aims
to sell 500 million LED bulbs to its
customers, by 2020. China is determined
to sell 5 billion LED bulbs by 2018,
whereas, in comparison, the Indian
government's goal is to sell 0.8 billion
bulbs, by 2019. The UJALA (Unnat Jyoti
by Affordable LEDs for All) Yojana'
(2015) is a comprehensive effort by the
government, in this regard. The prices of
LED bulbs are subsidized (up to 88%),
which has reduced the cost from USD 4.7
(INR 300) to about USD 0.58 (INR 35).
With the addition of some taxes, the
average price of LEDs, under this scheme,
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falls to USD 1 (INR 65) and
approximately23crore bulbs have
already been distributed as of May
2017.In order to create awareness the
Energy Efficiency Services Limited (EESL)
and the government of India's Ministry of
Power came up with a new website
(www.ujala.gov.in) which instantaneously tracks LED developments and
savings.
Globally, lighting consumes about
15% of electricity and is responsible for
5% of greenhouse gas emissions.
Lighting is dominated by mercury based
lamps. In such a scenario, LEDs are
turning out to be a rapidly developing
alternative and a prominent source of
lighting. They have an average life span
of 50,000hours, which means that under
optimal conditions LEDs are 5 times more
efficient than CFL and can last 30times
longer than an incandescent bulb; in the

long run LEDs are 2.5 times more cost
effective than CFLs. Thus shifting to a
more efficient lighting variant (LED)
wouldsave billions and reduce the carbon
footprint by 580million tonnes every
year.
Crucial Insight
The adoption of LEDs also checks the
rising demand of Rare Earth Elements
(REE). REE are vital components of
phosphors which combines with
monochromatic LED light(Red, Green,
and Blue) to produce white light. They
are a group of 17 elements in the periodic
table, which includes lanthanides
(elements with atomic number 57-71),
scandium and yttrium. Extraction and
processing of rare earth isnot only energy
exhaustive, but also releases toxic wastes
that are hazardous for the environment.
The phosphors used in LED contain

energetica

INDIA

· JULY-AUGUST 17

ENERGY EFFICIENCY

significantly less amounts ofREE than in
CFL or any other fluorescent light bulbs.
Currently, China is the pre-dominant
rare earths supplier and leading exporter
of electronics, worldwide, including
LEDs. The reduction in demand of REE
will contribute to solving issues such as
supply vulnerability, supply imbalance
and minimise environmental concerns
due to mining.
Future Considerations
While LEDs are a significant step towards
ensuring a green economy, it is
important that we also develop an
efficient recycling ecosystem. The market
is dominated by mercury containing
florescent bulbs; one of the most toxic
and environmentally damaging elements
we encounter in our day to day activities
(just half a teaspoon of mercury can
contaminate a 120acre lake). Despite its
potency, there are no rigorous steps for
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monitoring the disposal of incandescent
and CFL bulbs. The efficient use of
resources is mandatory for a sustainable,
chain economy which is only possible by
re-use and recycling of materials from
end-of-life consumer goods. While
promoting LEDs, it is advisable that the
government generate a master plan,
creating an efficient eco-system for
recycling e-waste. Recycling e-waste will
not only help recover precious metals
such as rare earths, but will also check
the release of toxic metals (like mercury,
lead and cadmium) into the
environment. Collaborations with startups or private companies are options that
government can look at, to replace CFL
and incandescent lamps.
Further there is a tremendous
amount of scope for R&D; the use of
'remote phosphor' allows designers to
mould materials into different shapes
that can improve aesthetics of lighting.

Such design considerations can further
reduce the usage of REE and also increase
its life span. Other innovations such as a
smart phone operated lamp, climate and
environment adaptation, motion sensing
and further reduction or doing away with
REE, can be a breakthrough. In similar
terms the development of OLED (Organic
light-emitting diode) is trending for smart
phone displays and other portable
devices. While people proudly advertise
their brand new smart phone having
OLED display, they still live with old
lighting systems. Hence it is also
important to ensure that citizens are
aware of the evolving scenario and are
able to adopt suitable technology in the
near future.
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Windmill's 12 decades of power How to handle electricity from µW to MW
Within the complex entity known as "The Windmill", handling electricity in an extreme wide range
of power levels is the omnipresent challenge. Data needs to be gathered, transferred and
processed at the lowest power levels. Mechanics and hydraulics need to be controlled to operate
the mill. The quality of fulfillment depends on several electric subsystems. These in turn need to be
supplied with power magnitudes below the mills output. Channeling the harvested energy to the
grid is the most obvious task focusing on megawatts and beyond. Infineon as a leading
manufacturer of semiconductors provides solutions within each of the 12 decades covering the
power range from µW to MW.

L

ooking at a windmill it is often only
seen that it is a megawatt
application but underestimated,
that it can only operate because of the
interaction of a multitude of electronic
components as depicted in picture 1.

Picture 1: Schematic view to a windmill's
components
The detailed observation of a startup
procedure reveals that electronic of every
power level is involved even before the
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rotor starts turning.
10-6 to 10-3
The regime from µW to mW relates to
different types of sensors. Besides the
electrical parameters to be measured,
the data necessary to operate a windmill
include angle measurement,
temperature, moisture and pressure.
A basic parameter is the temperature
inside the mill's nacelle that is measured
and, depending on the installation site,
regulated to the desired level. While in a
windmill in colder regions the nacelle
needs to be heated to operating
temperature, other installation sites may
require no thermal treatment, simple
ventilation or even cooling utilizing air
conditioning systems. Besides the
nacelle's temperature, the thermal
condition of the generator, gearboxes,
liquid cooling systems and power
electronic subsystems need to be
monitored. Wind speed and direction is
detected using anemometer and vane .

10-3 to 100
The scale from mW to a few Watt is
related to data transmission . Most
windmills are connected to networks
that allow remote access to capture and
monitor data on the operating
conditions. Communication via D-Net,
GSM or UMTS typically needs less than
10W to operate properly.
100 to 102
Power systems from a few watts to
several hundred watts include the air
beacon, pumps for hydraulics and the
liquid cooling systems, air condition
compressors and some smaller
ventilation assemblies . Auxiliary drives
need to be supplied to cover their own
consumption, usually with switch-mode
power supplies in a range below 100W.
This power range is served using ASICS,
molded power components or discrete
power electronic devices.
103 to 104
The kilowatt area is about controlling the
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mechanics of the windmill. Two
parameters dominate the tasks to be
fulfilled before the mill's generator starts
turning - wind speed and wind direction.
First the nacelle has to be aligned with
the wind's direction and additionally the
blades orientation has to be fitted
properly to create the starting torque. As
blade control contributes to the safety of
the mill and even enables emergency
stop functionality, pitch-control drives
feature an independent power supply so
they can safely operate in case of grid
failure or disconnection. During
operation of the mill, ventilation will be
needed to dissipate the generator's
losses to the ambient using fans in the
range of several kilowatts as well.
105 to 106
Depending on the windmill or wind park
arrangement, energy generation and
transmission starts at several hundred
kilowatts while the largest windmill
today has a maximum output of 6MW.
In case of wind farms or arrays of a
multitude of mills, 106 can easily grow to
exceed 108 with the largest farm in
Europe today delivering 500MW.
With a focus on power electronics,
the most interesting sections refer to
Pitch-Control, Yaw-Control and Energy
Generation.
PITCH CONTROL for a single blade as
shown in picture 2 consists of a geared
motor driving a toothed wheel to rotate
the blade along its longitudinal axes.

Picture 2: Pitch-Control system for a
single blade
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Electrically the system is connected to
the grid and consists of a setup similar to
UPS-systems as shown in picture 3.

Picture 3: Electric setup of the pitchcontrol drive
In comparison to an industrial UPS,
pitch-control is a far more demanding
application in mechanical, electrical and
thermal aspects. Additional mechanical
stress comes as a consequence of the
mounting location. Rotating with the
mill's hub, the drive experiences
centrifugal forces and a higher amount
of vibrations compared to stationary
designs.
To rotate the blade, the drive has to
provide the initial breakaway torque. In a
standstill condition this is not a critical
task. If however the pitch-control has to
realign the blade during operation, the
forces that the wind applies to the blade
have to be added. Keeping in mind that a
single blade in a multi-megawatt mill has
a weight of several tons, the inertia that
has to be overcome is immense. Thus,
electrically, the mode of operation is
characterized by short bursts of
maximum power leading to high
demands in power cycling capability.
In normal operation the rotating
speed of a blade reaches 3°/s while in
case of an emergency stop up to 12°/s
are demanded defining the accounting
overload condition. Dimensioning of a
proper drive additionally has to take into
account, that the battery voltage usually
is below the DC-link voltage driven by the
grid. To achieve the same output power
as in grid connected conditions even
higher currents have to be considered in
case the grid becomes disconnected.

Thermally, the drive suffers from ambient
temperatures in a range from -30°C to
+70°C.
To serve all these needs, Infineon has
cooperated with leading drive
manufacturers and done extensive
research especially regarding vibrations.
Tests included multi-axis vibration of
entire inverter designs to help developers
identify weak spots in the inverter's
construction and improve the design's
overall stamina regarding mechanical
stress. Amplitude, frequency spectrum
and acceleration levels in the tests by far
exceeded the values demanded by
industrial standards. New power
modules like the SmartPACK or the
EconoPACK ™ 4 were developed in
accordance with the knowledge gained
from such tests. One prominent result is
the implementation of new
interconnection technologies. Ultrasonic
welding techniques to connect the
electric terminals as shown in picture 4
lead increased capabilities in handling
mechanical and thermo-mechanical
stress [1]
Further improvement regarding
interconnection is achieved by using
Press FIT-connections. Infine on has first
introduced this highly reliable and solder
free connectors in low-power modules
like the Easy- and Smart series [2] and
migrated the approach to EconoPACK™
3 as well as medium power devices like
the EconoPACK™ 4 as depicted in
picture 5.
AZIMUTH - OR YAW CONTROL is very
similar to pitch control. However, the
power levels are shifted by one decade.
Adding up the weight from hub, blades,
generator and housing, nacelles in the
actual largest windmills exceed a mass of
600 metric tons. Usually hundreds of
kilowatts are used to turn the nacelle,
necessary simply to overcome the
nacelles enormous inertia and the rotor's
angular momentum. As space in the
nacelle is highly limited, inverter sizes are
supposed to be as small as possible for
this application too. The ongoing trend
of reducing inverter sizes leads to
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Picture 4: EconoPACK™ 4 with highly
reliable ultrasonic welding for the
terminals

Picture 5: EconoPACK™ 4, Detailed
view to PressFIT control terminals

Picture 6: The new 600A/1200V
EconoDUAL™ 3 featuring thermally
optimized ceramic substrates and
copper-wire bonding for high power
density designs
increased power density demands
towards power electronic devices. To
serve this trend, Infineon has recently
introduced the FF600R12ME4, a
600A/1200V half-bridge module in the
well established EconoDUAL™ 3
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package. Designed for high power
densities, the package features thermally
optimized ceramic substrates and
achieves higher current carrying
capabilities by implementing copperwire bonding. Both these features can be
seen in picture 6.
If several drives are implemented,
they can be used to reduce the backlash
of the mechanical components by
applying torque in opposite directions,
usually this functionality is supported by
mechanical brakes so continuous
operation at a rotational speed of zero
does not occur.
Aligning the nacelle to the wind
direction happens less often than acting
the pitch control. Additionally, moving
the nacelle does not need to be a high
speed procedure. All these facts make
the azimuth-control a less critical
application regarding power- and
thermal cycling.
ENERGY GENERATION has, over the
recent years, evolved in several
topologies for power electronics to
transfer energy from the generator to the
mains. Full inverters on synchronous
generators coexist with double fed
induction machines. While in full
inverters usually high-power modules
like the PrimePACK are used, inverters
powering the rotor of a double fed
induction generator often feature
medium-power devices.
The EconoPACK™ + was introduced
2000 in conjunction with IGBT3. The
1700V derivate became a de facto
standard for this application very soon.
Here too, effort is done to toughen up
the existing design. The redesigned
EconoPACK™ + now also features
PressFIT-Control-Terminals along with
ultrasonic welding for the power
terminals. Additionally the new power
terminals now are injection molded to
increase their mechanical robustness.
Picture 7 shows the actual D-Series type.
Despite the changes in details, the
connections of the module remain
compatible to its progenitors in
mechanical and electrical aspects.

Picture 7: The new EconoPACK™ +
D-Series, featuring PressFIT and
ultrasonic welding for the injection
molded power terminals
To cope with the needs of grid connected
inverters in the range of several
megawatts, the PrimePACK™ was
developed especially for applications
with increased lifetime demands. The
PrimePACK™ was the first high-power
module making use of ultrasonic welding
for power terminals. It also offered the
modularity to mount modules in halfbridge topology from 600A to 1400A in a
common footprint. The modules as seen
on the photograph in picture 8 are
designed with prolonged creepage
distances mandatory for 3.3kV-designs.
The modules equipped with 1700V-IGBT
are therefore predestined to operate in
harsh environments.

Picture 8: PrimePACK™ 2 and 3, offering
enlarged creepage and clearance
distances to operate in harsh
environment and demanding application
Especially in offshore wind parks the
combination of atmospheric conditions,
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temperature, humidity and load profile
forms a challenging environment for
power electronic designers.
Being aware of these challenges,
Infineon has developed a new set of
interconnection technologies called .XT,
concentrating on the improvement of
every interconnection included in a
power electronic module [4].
Three major failure mechanisms
toady limit the lifetime of power
electronic devices depending on the load
profile.
- Power Cycling leads to bond-wire
failure
- At long cycles the solder joint
between silicon chips and DCBsubstrate becomes the limiting
factor.
- Thermal Cycling today leads to
delaminating of the solder joint
between ceramics and base plates.
Furthermore, the ongoing trend of
increasing power densities, accompanied
by increased junction temperatures, will
be enforced by the implementation of
wide bandgap materials like Silicon
Carbide (SiC) in the future. This in turn
makes the development of new
interconnection technologies an
inevitable necessity as today's soldering
processes cannot cope with the
temperature levels to be expected.
The .XT-Technology therefore
includes three essential changes to be
used in the next generations of power
modules.
First the soldering of ceramics is
migrated to the so called high reliability
solder connection to achieve higher
thermal cycling capabilities. The second
step targets the chip soldering joint
substituting soft soldering by diffusion
soldering. Finally, the chip's surface
changes to allow copper wire bonding.
The combination of these changes leads
to lifetime improvement of a factor 10
compared to today's designs. Parts of
the. XT technologies were already
implemented in further designs. The
copper wire bonding used in the
FF600R12ME4 shown in picture 6 is a

energetica

INDIA

· JULY-AUGUST 17

spin-off of the .XT-development.
The first module to be fully equipped
with all details of the .XT-Technology will
be the 900A/1200V PrimePACK™
FF900R12IP4LD as it is sketched in
picture 9.

Picture 10: Pre-Assembled ModSTACK
HD

Picture 9: PrimePACK™ 2 with .XTTechnology featuring copper wire
bonding, diffusion soldering of the
silicon dies and the high reliability
soldering joint for DCB-substrates
Though the lead type today is a 1200V
module, the technology is expected to be
exported to 1700V modules later as well.
It is also targeted to use .XT for a variety
of different module types in the future.
The reoccurring request of having a
pre-constructed high-power subsystem
has lead to Infineon's Stack-Assemblies.
Consisting of the power semiconductor
itself, heat transfer management and
driver electronic, building blocks like the
ModSTACK HD were designed to assist
the customer in solving individual
problems. Due to not having a control
electronic or processor attached, these
are not complete inverters. Stacks are
thorough designed subsystems allowing
the customer to attach the desired
control unit. As driver electronic,
protection mechanisms, thermal
management and DC-Bus construction
are complete, using Stacks as a power
section speeds up development and
reduces time to market. Picture 10 shows
a ready to use ModSTACK HD capable to
operate up to a DC-Link voltage of
1100V and providing 2MW of output
power.

Due to the modular design, these Stacks
can easily be combined to form the
topology needed for the particular
windmill design. Furthermore paralleling
is possible in case the 2MW are not
enough. Customizing is an option,
depending on customer's demand.
Conclusions
Having an in depth knowledge and
detailed understanding on the
application "Windmill" is a key factor to
develop electronic components that
fulfill the high expectations in lifetime,
reliability and efficiency. Starting from
sensors in a µW range and offering
solutions and support to develop power
electronics within 12 decades of power,
Infineon is a competent partner to serve
the demanding market of renewable
energies.
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Offshore Wind Projects take off as
Technology improves and Costs fall
S&P Global Ratings expects pricing in pending offshore wind projects will fall further in mature
markets as generation costs continue to drop, mainly because of technical evolution and supply
chain involvement.
Overview
Rising investments in renewable energy
to meet climate change goals, as wellas
falling costs for renewables technology,
are spurring massive increases inoffshore
wind power capacity worldwide. Global
cumulative offshore wind capacity
increased by 2,219 megawatts (MW) or
18% in 2016, and the Global Wind
Energy Council estimates that it could
expand by another 3 gigawatts (GW) in
2017.
¡ Improving technology is making
offshore wind power an increasingly
viable energy source worldwide
¡ Yet technological, geographical, and
regulatory limitations could still limit
the credit quality of offshore wind
projects
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¡ Europe's offshore wind industry is the
most mature, while further
development of the nascent industry
in the U.S. will depend on wind
regimes, site conditions, supporting
infrastructure, and favorable
regulation
¡ China's offshore wind capacity looks
set to increase fourfold by 2020, but
in Latin America the industry's
development will likely take longer
Still, the industry faces many
limitations that could have credit
consequences if the risks are not
overcome. These include technological
risks, such as the need for larger vessels
during the construction phase, a limited
number of players able to conduct
construction, limited market availability,

a complex and long design process, and a
lack of industry standardization.
Exposure to fluctuating steel prices
should also not be ignored. However, if
the lower costs for offshore wind are
sustainable, and if they can be
transferred to the nascent U.S. industry,
the future for the emergent offshore
industry will be brighter.
Against this background, it is believed
that three major factors will affect the
creditworthiness of projects in this fastdeveloping sector: regulatory and
political risks in new markets; the extent
to which further technol ogi cal
developments can decrease costs; and
grid connection limitations given the
rapid increase in new projects due to go
live over the next few years.
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Technologies are Improving
The cost of energy from offshore wind
has fallen considerably over the past five
years. In the U.K., where offshore wind
power generation is well advanced, it has
fallen by 32%. Projects reaching Final
Investment Decision in 2015/2016
achieved an industry average levelized
cost of energy, which measures lifetime
costs divided by expected power output
(LCOE), of $121 per megawatt-hour
(MWh), compared with $181/ MWh
(£95/MWh from £142/MWh) in
2010/2011, according to the Offshore
Wind Programme Board. This means the
$127 (£100) LCOE was achieved four
years ahead of the government's 2020
target.
Technological developments have
contributed most to cutting costs,
although final price reductions resulting
from lower internal rate of return (IRR)
requirements and financial optimization
have also played a part. Now, however,
governments are moving toward more
market-oriented projects, either through
auctions or tenders. Auctions require
project owners to assume overall
responsibility for developing projects,
including site selection, project
development, and construction of the
wind farm and transmission grid. These
are prevalent in countries such as the
U.K., Germany, and the U.S. German
auctions differ in that they do not include
the onshore substation, transmission
cables and offshore converter station,
which are provided by the transmission
system operator. Projects in these
countries require project owners to have
high-level execution skills and entail
considerable capital requirements and
investments up until project approval.
Tenders, by contrast, involve
governments inviting tenders for
predefined projects on sites selected by
the national energy authorities, which
have already carried out the necessary
technical pre-investigations of the
seabed and wind conditions. These are
prevalent in Denmark and the
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Netherlands. Compared with full-scope
projects, they require significantly lower
up-front investments, and project
owners need not have such high
technical competence, entailing lower
risk for the project owners.
It is expected that the pricing in future
offshore wind projects will fall further in
mature markets as technology costs
continue to decline and project sizes
continue to increase. Up to now, bid
prices have depended on:
¡ Technical evolution that has led to
larger, more effective turbines and
improved foundations;
¡ The inclusion of supply chain in the
industry, which has brought greater
construction and operating and
management (O&M) synergies due to
economies of scale;
¡ Site specifics, such as the wind
resource available, sea bed surface,
water depth, and distance to shore;
¡ The cost of developing and installing
the grid to transmit the electricity;
¡ Cost of capital; and
¡ Market conditions (subsidy scheme,
duration, inflation, tax).
Given that wind turbine generators
(WTGs) account for most capital and

operating expenses, rotor sizes will
continue to increase in the pursuit of
economies of scale. In turn, this will
reduce the number of foundations and
the cost per MW, improving yield and
O&M efficiencies. Increasing availability
of offshore wind purpose-built vessels on
the market, greater involvement of oil
and gas majors, and a good range of
specialized vessels for specific operations
(such as WTGs, foundations, and cables)
are set to lower costs further. Cable
routes that avoid port areas could help
limit costs because greater marine traffic
leads to tighter operational constraints
and cable burial depth requirements.
Despite this progress, the industry still
faces many challenges, which could
affect the credit quality of projects if the
risks are not sufficiently mitigated. For
example, current technology requires
larger vessels during the construction
phase, which only a limited number of
players are equipped to handle. Other
hurdles include market availability of
vessels to install the equipment, a
complex design process, a need for
standardization, and steel price
fluctuations. To help installation and
logistics, offshore wind farms still need to
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become less weather-sensitive, and ships
need faster navigation, higher crane
capacity, and increased deck space.
Furthermore, grid connections lag
behind the rate of new projects coming
on line, which sometimes limits the
construction program, owing to time
discrepancies between planning and
building wind turbines and transmission
lines.
In addition, new adaptations,
including bigger turbines and larger
foundations, might benefit from higher
availability that could take time to realize
due to "infancy failures". However,
O&M warranties from counterparties
with strong creditworthiness could offset
risk from limited track record. The
establishment of a professional and
experienced supply chain will remain
highly important for cost reductions in
new markets, such as the U.S.
Offshore Wind is Poised for Growth
Costs for offshore development have
continued to fall and technology has
become more viable, fueling projects to
expand offshore wind capacity. The

Chart 1 - China Offshore Wind Lagged Behind Global Peers But Is Accelerating

maturation of the industry, particularly in
Europe, has enabled greater
transparency and a better understanding
of the key risks, especially during the
construction phase, which in turn has
supported further cost reductions.
Regulatory and political risk remain the
main challenges for this sector and will

Energetica India speaks to
Ms. Luisina Berberian,
Associate Director,
Infrastructure Finance
Ratings Group, S&P Global
Ratings, and primary credit
analyst on the report
"Offshore Wind Projects
Take Off As Technology
Improves and Costs Fall."

SPEAKING TO...

ENERGETICA INDIA: What is driving the fall in

technology cost in the wind offshore
segment?
LUISINA BERBERIAN: Technological
developments, coupled with supply
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continue to play an important role in
driving development, particularly in the
nascent North American offshore wind
industry. Nonetheless, a strong pipeline
of projects is building to leverage the vast
untapped potential of offshore wind
around the globe.

chain involvement, are the key
contributors to falling costs. That said,
final price reductions - resulting from
lower internal rate of return (IRR)
requirements and financial optimization
- have also played a part. For instance, in

the UK, where offshore wind power
generation is highly advanced, the cost of
energy from offshore wind has fallen by
32% in the past five years.
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ENERGETICA INDIA: Which geographical

areas will propel growth of
offshore wind? What are the
reasons?
LUISINA BERBERIAN: With more than
4,200GW of offshore wind energy
technical potential in the U.S. alone,
the North American offshore wind
industry has significant untapped
potential. However, while a U.S.
project pipeline is beginning to take
shape, progress ultimately depends
on stable and co-ordinated efforts at
all levels of government. Notably, it is
critical that relevant authorities
encourage adequate, non-prohibitive
investment, and drive deployment
during the next decade.
In addition to regulatory
considerations, there are numerous
geographic factors that determine
the economic viability of wind
projects. These include: wind speeds,
water depths and distance to shore. In
the US, wind speeds off the Atlantic
coast and in the Gulf of Mexico are
generally lower than wind speeds off
the Pacific Coast and Hawaii. The
Atlantic, on the other hand, has
shallower waters - a significant
economic advantage on account
ofthe likely lower costs when
installing turbines.
However, North America is not the
only region where we expect
advancements. Asia Pacific specifically China and Taiwan - is
expected to substantially increase its
offshore wind capacity by 2020. In
China, offshore development is
accelerating following continuous
cost-cutting, government support,
and growing operational experience.
In accordance with its 13th Five-Year
Plan on Wind Energy Development
(covering 2016-2020), the Chinese
government aims to increase total
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offshore wind farm capacity to more
than 5GW in operation, with another
10GW in construction. Meanwhile,
Taiwan is targeting significant growth to
above 500MW in offshore wind farms by
the end of 2020 - and to more than 3GW
by 2025's year end. Taiwan's
development strategies involve three
phases:
¡ an offshore demonstration incentive
program introduced in 2012, under
which the government provides
subsidies for both equipment and
developing processes;
¡ the processing of applications for
planning, including 36 zones for
possible development, wherein
developers must acquire approved
environmental impact assessments
by 2017's year end and preparation
permits by 2019; and
¡ the development of offshore zones
that enable commercial-scale
operations - thereby creating cost
savings.

ENERGETICA INDIA: What kinds of challenges

still exist for these projects?
LUISINA BERBERIAN: While technological
developments are crucial for progress,
they necessarily entail challenges. These
include: the need for larger vessels
during the construction phase, a limited
number of players able to conduct
construction, limited market availability,
a complex and long design process, and
a lack of industry standardization.
Furthermore, exposure to fluctuating
steel prices may also pose an investment
risk.

costs; and grid connection limitations,
given the rapid increase in new
projects due to go live over the next
few years.

ENERGETICA INDIA: Where can we see the

global wind offshore industry
moving over the next 5-10 years?
LUISINA BERBERIAN: Ultimately, we expect
pricing in future offshore wind
projects to fall further in mature
markets - particularly as technology
costs continue to decline while project
sizes continue to increase. Although
Europe's offshore wind industry is
currently the most mature, this could
change given that a strong pipeline of
projects is emerging, which aims to
leverage the vast untapped potential
of offshore wind around the world. In
the coming years, we expect the
industry to develop most markedly in
North America and APAC.
Additionally, with a continued, strong
track record with rega r d t o
performance, operating costs,
availability and wind resources, we
believe the risks that the market
perceives around offshore wind will
abate to some extent. And that this, in
turn, will increase the appeal of
offshore wind transactions, and drive
further growth.

Moreover, three major factors could
affect the creditworthiness of projects in
this fast-developing sector: regulatory
and political risks in new markets; the
extent to which further technological
developments can further decrease
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Advanced Lubrication Maximising Wind Farm Productivity
To optimise wind turbine performance, advanced lubrication and related services have been
developed to help wind farm operators to increase wind turbine availability and reduce
unscheduled downtime.

I

ndia is ranked the 4thlargest wind
energy producer in the world with a
potential to grow over a period of
time. Presently India has an installed
capacity of 27,509.9 MW
of wind
energy making (4.3% of total wind
energy produced across the globe).
Wind energy brings low component
running cost, which makes it an optimal
source of energy in the long run. But
when it comes to wind energy
generation, wind turbine lubricants need
to last long and offer excellent oxidation
and shear stability, all the while
protecting key turbine components such
as gears from micropitting and main
bearings from failure etc.
To optimise wind turbine
performance, advanced lubrication and
related services have been developed to
help wind farm operators to increase
wind turbine availability and reduce
unscheduled downtime.
Minimising unscheduled downtime is
a particularly important factor for those

50

wind farms currently under construction
over 100 miles offshore. In addition to
the high costs associated with
replacement parts and labour, the
logistics of reaching wind turbines far out
at sea can run into six-figure sums,
covering such costs as the chartering of
specialist ships to carry out the
maintenance. This also holds good for
wind farms which are located far from
towns or cities where transportation in
itself can become a very expensive
proposition and impacts overall
productivity of wind turbines given the
costs associated with maintenance and
downtime.
High Performance Synthetic
Lubricants
The good news is that by selecting
advanced oils and greases, and adopting
a proactive approach to maintenance,
wind farm operators can significantly
improve the productivity of their
operations and reduce costs.

For example take the main gearbox, a
key component of a wind turbine. To
help maximise productivity and reduce
unscheduled downtime, the gear oil
needs to offer high levels of performance
in all the critical areas required to keep a
gearbox working efficiently. This includes
outstanding oxidative stability and water
tolerance, excellent long term filterability
and superior gear and bearing
protection. It is critical that the gear oil
has a carefully balanced formulation to
provide all round protection and
performance.
Mobil SHCTMGear 320 WT, the most
preferred advanced wind turbine gear
lubricant which is used for protecting
wind turbine gearboxes operating under
extreme conditions, such as extremely
low or high temperatures and corrosive
environments. This synthetic wind
turbine gearbox oil is formulated to
provide excellent protection against
conventional wear modes such as
scuffing, while providing a high level of
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resistance against micropitting fatigue.
Mobil SHCGear 320 WT wind turbine
lubrication maximizes equipment
productivity by minimizing unscheduled
downtime and maintenance, extends
gear and bearing life under high-stress
operating conditions.
As well as the gearbox, wind farm
operators should look to incorporate
high performance oils and greases as
applicable across the entire wind turbine
including the main, pitch and yaw
bearings.Mobil SHCTMGrease 460WT is
proving a compelling choice of synthetic
grease for the lubrication of main, pitch
and yaw bearings due to its excellent low
and high temperature performance,
structural stability even in the presence of
water, excellent false brinelling and wear
protection, and rust and corrosion
inhibition. It allows consolidation of
main, pitch and yaw bearing greases into
one product, minimising the risk of relubrication with the wrong product and
without introducing unnecessary
operational risks.
Oil and Equipment Condition
Monitoring
The selection of high performance
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lubricants should be supported by
routine, scheduled maintenance,
including oil analysis. Routine oil analysis
is one of the most widely used proactive
maintenance strategies for wind
turbines, and employs a test slate that is
designed to evaluate the condition of the
in-service lubricant and equipment.
ExxonMobil's Mobil ServSM Lubricant
Analysis (MSLA) - a mobile-enabled used
oil analysis service in India offers
application-specific analysis options including hydraulic, gearbox, engine,
compressor, powertrain and circulating
analysis, among others - for a wide range
of industries, enabling companies to
choose the option that best fits their
specific needs.
To obtain the greatest benefit from
oil analysis, it is important to work closely
with an expert lubricant manufacturer
and participate in oil analysis typically
every six months. Identifying trends in
the data will help maintenance
professionals make better informed
decisions.
That way, where a trend or sudden
change in equipment condition is
detected, corrective action can be taken
to help reduce unscheduled downtime.

Oil life can also be extended by
implementing a programme in which the
lubricant is changed when its condition
warrants, rather than on a time-based
maintenance schedule. Typically, wind
turbine manufacturers state gearbox oil
change frequencies of 18 months for
mineral oils and three years for synthetic
lubricants. By employing an oil analysis
programme in a condition based
maintenance regime, synthetic oil
lubricant life can be extended beyond
five years.
By introducing technologically
advanced synthetic lubricants alongside
an effective oil equipment condition
monitoring programme, wind farm
operators can look to reduce costs and
maximise the productivity of wind
turbines, including those operating in
remote, offshore locations.

Industry statistics sourced from: http://www.livemint.com/
Industry/MR7TsTomt2C9Si1NriNsyM/India-adds-record5400MW-wind-power-in-201617.html
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Year 2016 in Global Wind Industry
While still robust, the 2016 market did not meet the expectations in the wind industry set for it early
last year, primarily due to the fact that China 'only' installed 23 GW in 2016, but also due to smaller
than expected markets in Brazil, Mexico, Canada, and Africa - South Africa in particular. However,
most of these issues are cyclical and the industry is expecting recovery in all those markets in 2017.
2016 was another strong year for the
global wind industry with annual
installations in excess of 50 GW. It did not
match the record-breaking installations
witnessed in2015 when the annual
market crossed the 60 GW mark for the
first time.
In 2016 new investment in clean
energy fell to USD 287.5bn, 18% lower
than the record investment of USD 348.5
bn in 2015. Asia-Pacific and China alone
accounted for USD 135bn or almost 47%
of the total global investments in clean
energy during 2016.
The new global total at the end of
2016 was 486.8 GW, representing
cumulative market growth of more than
12 percent. The 23.4 GW in new
installations figure in China powered this
growth in large part; overall, the global
wind power industry installed 54.6 GW in
2016.
While still robust, the 2016 market
did not meet the expectations set for it
early last year, primarily due to the fact
that China 'only' installed 23 GW in
2016, but also due to smaller than
expected markets in Brazil, Mexico,
Canada, and Africa - South Africa in
particular. However, most of these issues
are cyclical and there is expected recovery
in all those markets in 2017.
China, the largest overall market for
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wind power since 2009,retained the top
spot in 2016. Installations in Asia once
again led global markets, with Europe in
the second spot, and North America
closing the gap with Europe, in third
place. A result of this was that in 2016,
the majority of wind installations globally
were outside the OECD once again.
By the end of last year the number of
countries with more than 1,000 MW
installed capacity was 29: including
¡ 17 in Europe;
¡ 5 in Asia-Pacific (China, India, Japan,
South Korea &Australia);
¡ 3 in North America (Canada, Mexico,
US),
¡ 3 in Latin America (Brazil, Chile,

Uruguay) and
¡ 1 in Africa (South Africa)
By the end of last year nine countries
had more than10,000 MW of installed
capacity including China (168,732 MW),
¡ US (82,184 MW),
¡ Germany (50,018 MW),
¡ India (28,700 MW),
¡ Spain (23,074 MW),
¡ UK (14,543 MW),
¡ France (12,066 MW),
¡ Canada (11,900 MW) and
¡ Brazil (10,740 MW)
China should cross the 200,000 MW
mark in 2018, adding another milestone
to its already exceptional history of
renewable energy development since
2005.
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Asia: Record year for India
For the eighth year in a row, Asia was the
world's largest regional market for new
wind power development, with capacity
additions totaling just over 27.7 GW.
China's wind market reached almost 169
GW by the end of 2016, reinforcing
China's lead in terms of cumulative
installed wind power capacity.
In terms of annual installations China
maintained its leadership position,
although annual grid-connected capacity
in China dropped almost 24 percent
year-on-year following apolicy-induced
rush in 2015.China added 23.4 GW of
new capacity in 2016, once again the
highest annual number globally. In 2016,
wind power generation reached 241
billion kWh, an increase of almost 30
percent compared to 2015 levels
accounting for 4percent share of total
electricity generation.
This follows a pattern of steady
increase in wind based electricity
generation despite heavy curtailment. In
2012,wind-generated electricity in China
was just over 100 Twh, accounting for 2
percent of the country's total electricity
output. Wind provided almost 135 TWh
of electricity in 2013, contributing2.6
percent of the country's total electricity
generation. Total wind power generation
reached over 153 TWh in 2014,2.78
percent of total electricity generation6. In
2015, wind power generation reached
over 186 TWh, 3.3 percent of total
electricity generation.
Curtailment on wind farms in China
worsened in 2016according to the
National Energy Administration (NEA),
averaging17% across the country for the
year, up from 15% in 2015.
On-going curtailment of electricity
generation is a challenge for wind power
projects. However, the NEA and State
Grid are working to solve the
transmission bottlenecks and other grid
issues, and the situation is expected to
improve.
India continued to be the second
largest wind market in Asia, offering
ample prospects for both international
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and domestic
players. The Indian
wind sector has
struggled over the
years to repeat the
strong market
performance of
2011 when over 3
GW was installed.
However 2016 saw
India rise up to its
potential given the
government's desire
to address some of
the structural
bottlenecks in the
market.
India saw new
wind energy
installations reach
3.6 GW by the end
of 2016, for a total
of 28.7 GW, a
record for the Indian
market. It also kept
the Indian wind
power market firmly
in the top five
rankings globally.
The total grid
c o n n e c t e d
renewable energy
installations in the
country crossed the
50 GW mark at the
end of the year.
The Indian
government has
committed to a
target of 175 GW of
renewables by
2022. The target
includes achieving
100 GW of solar
capacity and 60 GW
of cumulative wind
power capacity by
2 0 2 2 . T h e
government has also
indicated its support
for rapidly growing
the power sector,

Global Installed Wind Power Capacity (MW) - Regional Distribution
End 2015
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renewables being a core part of this
strategy.
North America: Strong growth
continues in the US
The US is the second largest market in
terms of total installed capacity after
China. At the close of 2016, American
wind installation stotaled over 82 GW,
enough to power 24 million average
American households. Wind surpassed
conventional hydro power to become the
largest source of renewable electric
capacity in the US, and the fourth largest
overall. For the year, wind developers
added 8,203 MW of wind power
capacity representing more than USD
13.8 bn in new investment.
Wind supplied over 5.5 percent of
electricity nationwide, upfrom 4.7
percent in 2015. Wind turbines
operating in 40 states generated a record
total of 226 million MWh during 2016. In
Oklahoma, wind's share of total
electricity generation grew from 18.4
percent in 2015 to 25.1 percent in 2016.
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In Iow a, wind grew from 31.5 percent to
36.6 percent - the highest in the country and in Kansas, wind's share increased
from 24.1percent to 29.6 percent. The
Dakotas also saw significant gains, with
South Dakota becoming the second state
in the country to generate over 30
percent of its electricity from wind
energy, and North Dakota rising to 21.5
percent wind.
The US also saw its first commercial
offshore wind farm come online in 2016.
The Block Island wind farm off the coast
of Rhode Island consists of five 6 MW
Haliade - 150 machines. It was built for a
total cost of USD 290 mn. US wind
industry jobs grew nearly 17 percent
during 2016,and now number more than
100,000, with 102,500 workers in all 50
states. This growth was made possible, in
part, by the multi-year extension of the
wind energy Production Tax Credit(PTC)
in 2015. The credit has already begun
phasing out on an80-60-40 percent
schedule starting in 2017. This,
combined with a broader range of

customers, and an on-going "wind
rush"driven by technological
improvements is setting the stage for
more years like 2016 in the US. After
2019 wind will be the only major source
of energy without a dedicated federal
incentive 9.
Europe: Turkey sets new record
The European Union installed 12.5 GW
of gross additional wind capacity in
2016. This was 3 percent less than the
new installations in 2015, although the
total European market was marginally
larger in 2016. With a total installed
capacity of153.7 GW, wind power has
overtaken coal as the second largest form
of power generation capacity in the EU.
Renewable energy accounted for 86
percent of all new EU power installations
in 2016: 21.1 GW of a total 24.5 GW of
new power capacity. Wind power
installed more than any other form of
power generation in Europe in 2016,
accounting for 51% of total power
capacity installations. With almost300
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Top 10 New Installed Capacity Jan-Dec 2016

Top 10 Cumulative Capacity Dec 2016
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5,443

10.0

India

3,612

Brazil*

Country
PR China

Country

MW

%Share

168,732

34.7
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50,018

10.3

6.6
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28,700

5.9

2,014

3.7
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23,074

4.7
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1,561

2.9
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3.0
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1,387

2.5
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12,066

2.5

Netherlands

887

1.6

Canada
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2.4
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736

1.3
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2.2
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1.3

Italy

6,727

12.3

Rest of the world
Total TOP 10

47,915

88

World Total

54,642

100

TWh generated in 2016, wind power
covered 10.4 percent of the EU's
electricity demand.
In 2016 USD 29.7 bn were invested
to finance wind power, 5 percent more
than the total investment in 2015.This is
largely due to investments in offshore
wind, which increased by 39 percent
compared to 2015. Onshore wind
investments dropped to USD 10bn (EUR
9.3bn), their first decrease in the last five
years. There are now 153.7 GW of
installed wind power capacity in the EU:
141.1 GW onshore and 12.6 GW
offshore.
Germany(50 GW) and Spain (23.1
GW) have the largest cumulative
installed wind energy capacity in Europe.
Together they represent48 percent of
total EU capacity. The UK, France and
Italy follow with 14.5 GW (9.5 percent of
total EU capacity), 12.1 GW (7.8percent)
and 9.3 GW (6.0 percent) respectively.
Germany was the largest market in
new wind power installations, with 44
percent of the total EU market. Germany
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Rest of the world

9,257

1.9

75,576

15.5

Total TOP 10

411,214

84

World Total

486,790

100

remains the EU country with the largest
installed wind power capacity, followed
by Spain, the UK and France. Five EU
Member States had record years for new
wind energy installations in 2016:
¡ France (1.6 GW),
¡ Netherlands(887 MW),
¡ Finland (570 MW),
¡ Ireland (384 MW)
¡ Lithuania(178 MW)
Turkey (1.4 GW) also broke its record
for annual new installations. Beyond the
EU member states, Turkey is the largest
market, crossing the 6 GW mark in terms
of total installed capacity. Looking
ahead, Turkey's wind sector looks
promising.
Offshore wind represented 13% of
the annual EU wind energy market with
1,558 MW of new gross capacity
connected to the grid in 2016. This is a
48.4% decrease compared with 2015,
which was an exceptional year in
installations due togrid-connection
delays in Germany being resolved.
Offshore wind projects alone were

responsible for more than half of the
investment activity in the renewable
energy sector. Investment in offshore
wind in Europe reached USD 14.4 bn
(EUR 13.3 bn).
The UK still has the largest offshore
wind capacity globally at 5,156 MW,
accounting for 36 percent of total
offshore installations. Germany had a
stellar year and kept its second spot
in2016 with new offshore installations of
813 MW. Germany saw total installation
rise to 4,108 MW. With 1,271 MW
Denmark is fourth spot. The Netherlands
saw 691 MW in new installations to
reach a cumulative installed capacity of
1,118 MW to move into the fourth spot.
A volatile legislative and regulatory
environment and ongoing economic
problems in some member states
continue to hinder growth of the wind
power industry. The year ahead is likely to
be difficult but the broader investment
shift away from fossilfuels could boost
the European renewables sector.
Latin America and the Caribbean:
Brazil continues to lead
The Latin America and Caribbean region
saw 3,079 MW of new capacity come
online in 2016, bringing total
installations to 15.3 GW. Latin America
has begun developing a substantial wind
power industry to complement its rich
hydro, biomass and solar resources.
Post the Paris Agreement at COP21,
the demand for clean energy, bolstered
by concerns for energy security and
diversity of supply, promote the growth
of wind power in Latin America and the
Caribbe an. For the fourth year in a row
the Latin American market installed over
1 GW of new capacity.
Brazil led Latin America with
installations of 2,014 MW; although the
projects were fully commissioned not all
of them could be given a grid connection
before the end of the year.
Brazil continues to be the most
promising onshore market forwind
energy in the region out to 2020 despite
the recent concerns with upcoming
auctions.
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Annual Installed Capacity by Region 2008-2016

Asia

2008

2009

8,320

15,507

2011
20,981

2012
15,624

2013

2014

2015

2016

18,252

26,058

33,962

27,721

Africa & Middle East

96

251

153

8

131

240

934

953

418

Europe

8,851

10,660

10,466

10,393

12,862

12,524

12,988

13,831

13,926

Latin America

128

471

459

771

1,248

1,240

3,744

3,678

3,079

North America

8,969

11,008

6,208

8,137

14,807

3,112

7,382

10,829

9,359

Pacific Region

482

578

294

345

358

655

568

381

140

28,854

38,475

39,061

40,635

45,030

36,023

51,674

63,634

54,642

Africa and the Middle East
The Africa and Middle East region saw
418 MW of new capacity additions last
year, bringing cumulative capacity for the
region up to 3.9 GW. Africa's wind
resource is best around the coasts and in
the eastern highlands, but until 2014 it
was in North and East Africa that wind
power had been developed at scale.
At the end of 2016, over 99 percent
of the region's total wind installations
were spread across ten countries ¡ SouthAfrica (418 MW)
¡ Morocco (787 MW),
¡ Egypt (810 MW),
¡ Tunisia (245 MW),
¡ Ethiopia (171 MW),
¡ Jordan (119 MW),
¡ Iran (91 MW),
¡ CapeVerde (24 MW),
¡ Kenya (19 MW),
¡ Israel (6.25 MW) and
¡ Algeria(10 MW).
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2010
21,481

2016: Another good year for Wind
In 2016, the global wind industry kept
annual installations above the 50 GW
mark. After a slowdown in 2013, the
wind industry set a new record for annual
installations in 2014, and then again in
2015. Total cumulative installations
stand at about 500 GW at the time of
writing this report.
Wind power is a mature technology,
with proven reliability and cost
competitiveness across an everincreasing number of markets today. The
cost-stability of wind power makes it a
very attractive option for utilities,
independent power producers and
companies who are looking for a hedge
against the wildly fluctuating prices of
fossil fuels while at the same time
reducing their carbon footprint.
Wind power remains the most
competitive way of adding new power
generation capacity to the grid in large

number of markets around the world,
even when competing against heavily
subsidized conventional generation
technologies.
2016 was a big year for the big
markets - China, the US, Germany and
India, which set a new record. But there is
a lot of activity in new markets around
the world and in 2017 the installations
are likely to see a broader distribution.
There is a still an acute need around
the world for new power generation,
which is clean, affordable, indigenous,
reliable and quick to install. Wind power
is leading the charge in the transition
away from fossil fuels; and continues to
blow away the competition on price,
performance and reliability.
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BIOGAS
SUMMARIZED BY ENERGETICA INDIA

MNRE finalizes targets for family type
biogas plants under NBMMP
Ministry of New and Renewable Energy (MNRE) issues allocation of physical targets for setting
up of family type biogas plants under National Biogas and Manure Management Programme
(NBMMP) during 2017-18.
Introduction
National Biogas and Manure
Management Programme is a Central
Sector Scheme, which provides for
setting up of family type biogas plants
mainly for rural and semi-urban /
households. A family type biogas plant
generates biogas from organic
substances such as cattle -dung, and
other bio-degradable materials such as
biomass from farms, gardens, kitchens
and night soil wastes etc.
The process of biogas generation is
called anaerobic digestion (AD) and
salient benefits of biogas technology are
given belowi. It provides clean gaseous fuel for
cooking and lighting.
ii. Digested slurry from biogas plants is
used as enriched bio-manure to
supplement the use of chemical
fertilizers.
iii. It improves sanitation in villages and
semi-urban areas by linking sanitary
toilets with biogas plants.
iv. Biogas plants help in reducing the
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causes of climate change.
Target Allocation
Ministry of New and Renewable Energy
(MNRE) has approved allocation of
physical target for setting up of family

type biogas plants during the year 201718 under the National Biogas and
Manure Management Programme
(NBMMP) for the designated SNDs/SNAs,
KVIC and BDTCs.
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Table 1: Allocation of Physical Targets, State-wise and Agency-wise, for setting up of family size biogas plants
under NBMMP during the current year 2017-18
S.N.

Target Numbers of biogas plants

Name of the SNAs/SNDs/KVIC/ BDTCs

1

Andhra Pradesh (NEDCAP. Hyderabad)

2

Arunachal Pradesh (APEDA)

3

Assam (FDA)

4

Chhattisgarh (CREDA)

5

“Gujarat(GA IC)"

6

Himachal Pradesh (Dir. of Agri.)

7

Jharkhand (JREDA)

8

Karnataka (RD&PRD)

Total Nos. of Biogas Plants

Gen.

S.C.

S.T.

2430

1600

2000

6030

50

-

50 (T-30)

100 (T-30)

6200

300

2500

9000

950

50

1000

2000 (T-50)

“700(T-35)"

“100(T-10)"

“800(T-80)"

“1600(T-200)"

80 (T-20)

“20(T-5)"

-

“100(T-25)"

250

50

50

350

“7500(T-1500)"

“250(T-150)"

“250(T-150)"

8000 (T-1800)

Kerala (Dir. of Agri.)

1100

50

-

"1150 (T-100),"

10

“Kerala(ANERT, Thiruvananthapuram)"

1100

50

-

“1150(T-100)"

11

Madhya Pradesh (MPSAIDC)

5500

1000

2000

8500 (T-400)

12

“Maharashtra(RD&WCD)"

8200 (T-5000)

“450(T-315)"

“550(1-330)"

“9200(T-5645)"

13

Meghalaya, (MNREDA)

500

300

800

14

Mizoram(Dir. of AH &V)

200

-

100

300

15

Nagaland(Dir. of NRE)

200

-

200

400

16

Odisha (OREDA)

1600

200

200

2000 (T-400)

17

Punjab (PEDA)

3000

50

-

3050 (T-100)

18

Sikkim (SREDA)

200

-

200

400

19

Telangana (TNREDCL)

1300

700

2100

4100 (T-200)

9

20

Tripura (TREDA)

120

50

30

200

21

Uttar Pradesh (UPNEDA)

500

200

-

700 (T-l00)

22

Uttarakhand (UREDA, Dehradun)

23

KVIC. Mumbai

1000

900

100

“2000(NER 300)(T-400)"

“500(T-200)"

“500(T-200)"

“3000(T-800)"

24

“Rajasthan,(BDTC, MPUAT, Udaipur)"

500

100

200

800

25

“Odisha(BDTC, KIIT Bhubaneswar)"

200

100

100

400

26

"Tamil Nadu(BDTC, TNAU, Coimbatore)"

200

50

0

250

27

Punjab (BDTC, PAU, Ludhiana)

500

100

0

600 (T-100)

45980

6070

13130

65180

Total
Note 1:
Note 2:

Overall General + SC + ST category annual achievements are allowed in excess of the 20% over the total target fixed as given in the last column of the above table.
Whereas. T stands for toilet linked biogas plant).
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POLICIES
ENERGETICA INDIA

Innovation Ideas Awards
from MNRE
Ministry of New and Renewable Energy (MNRE) announced Awards for Innovative Ideas in New
and Renewable Energy-'Abhinav Soch-Nayec Sambhawanayen'.

I

utility aspects of the product. The awards
will be given annually, total 16 awards
will be given in area of the new and
renewable energy as follows:

Nature of Award
The award will be given for innovative
ideas supported by basic scientific
principles covering design, operation and

a) Solar: Any innovation in Solar Water
Heaters, Solar Cookers, solar
concentrating collector, evacuated
tube collector, receiver, selective
coating, Solar PV home/street
lighting/off-grid system, Invertor,
storage systems, including related
components, Solar PV water
pumping systems and any solar
hybrid system.
b) Wind: Any innovation in wind turbine
based power generating system,
wind water pumping system, any
wind hybrid system.
c) Biomass: Any innovation in Biomethanation, biogas purification /
enrichment system, gasification and
biofuels.
d) Small Hydro: Any innovation in
turbine technology, management of

nnovation is imperative for
indigenous technology development
and hence socio economic
development. In renewable energy, the
sustained technology innovation has
resulted into widespread adoption of
various renewable energy systems and
devices for various applications across
the globe. Prizes for innovative ideas is
therefore a practical way for stimulating
the desire to invent and implement the
refined and established technologies. In
this endeavor, the Ministry of New
&Renewable Energy (MNRE) has
introduced a scheme "Award for
Innovative Ideas in New and Renewable
Energy"- -"Abhinav Soch-Nayee
Sambhawanayen" in order to recognize
and encourage the innovation in New
and Renewable Energy Sector.
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generated power, design aspects in
civil work.
e) New Technologies: Any innovation in
new technologies such as hydrogen,
fuel cell, geothermal.
The award will consist of a citation
and cash prize of Rs.5,00,000/- (Rs. Five
Lakh), Rs 3,00,000/- (Rs. Three Lakh) and
Rs 2,00,000/- (Rs. Two Lakh) for first
three ranks, respectively .
Purpose of Awards
The objective of the award is to
encourage talent of any age for their
innovative ideas in resource assessment,
improved design, improving the
conversion efficiency/ production/
process/ reducing maintenance
schedule/automation, improving the
machinery used in production,
marketing/mass-scale propagation, etc.
in the area of new and renewable energy.
The awardee will be given an
opportunity to pursue R&D for
transforming his/her/their innovation to
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product/process as an entrepreneur for
desired applications. The MNRE will
organize support in form of grant to the
innovator for the purpose.
Nomination
(i) Nominations for the award will be
invited by MNRE through its website
and national/regional dailies and also
through relevant both state and
central government departments /
organizations.
(ii) Heads of SNAs, Vice-Chancellors of
Agricultural Universities / Central
Universities / CSIR Labs/ Directors of
ICAR/ AICTE / DC El' institutes /
Biofuel Boards / National Innovation
Foundation (NIF), Ahmedabad, IlTs,
CIIE, IIM, Ahmedabad will be
requested to identify and nominate

Table 1: Cash Prize Details
S.No Category

Number of
Total
Cash Prize awards in
award
each
(Rs)
category value (Rs)

1.

First Prize

500000

1

500000

2.

Second Prize

300000

5

1500000

3

Third Prize

200000

10

2000000

Total

60

4000000

the candidates in their area of
jurisdiction and forward the
authentic information in duly filled
application in the format to MNRE.
These institutions will play an
important role in identifying the
candidates who have innovative
ideas which could be translated into a
product. Self-nomination in
prescribed format through speed
post/ registered post or through
MNRE website may also be
considered.
(iii) I n f o r m a t i o n r e g a r d i n g t h e
nomination should be sent by the
candidate with a two page concept
note describing the complete details
of innovation including drawings and
working principle on or before the
closing date.
Number of Awards
There will be 16 awards in the field/sector
viz. Solar, Wind, Biomass, Small Hydro
and New Technology with following
cash prizes as mentioned in the Table 1.

be set up by MNRE to examine the
nominations for their worth and shortlist
the nominations. The shortlisted
candidates will be invited to display their
design/drawings/innovation in an
exhibition to be organized at National
Institute of Solar Energy (NISE), Gurgaon.
The innovators will be required to
explain the working and merits of the
innovation in the exhibition/competition.
The shortlisted candidate will be
provided 'FA/ DA as per Government of
India rates.
A five-member Judging Committee
comprising experts in the respective area
will be appointed by Secretary, MNRE for
making on the spot assessment and
recommendation of awards.
Presentation of the Award
A national level competition will be
organized at National Institute of Solar
Energy (NISE), Gurgaon, wherein the
shortlisted candidates will be provided an
opportunity to display and demonstrate
their innovation.

Screening of Nominations
A preliminary screening committee will
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PRODUCTS
SUZLON S111 WIND TURBINE GENERATOR - 2.1MW
Product Description:
S111 is a wind turbine generator, an
addition to the 2.1 MW platform. It has
a bigger meter rotor diameter of 111.8
meters which helps extract more
power from available wind and delivers
20%
more AEP. There are two
categories available in this wind
turbine S111 90m and S111 120 m.
Advantages /USP
— It is strong as it has a larger rotor
diameter of 111.8 meters and
swept area of more than 9500 Sq.
mts. It transcends height
limitations, making generation
possible even at low wind sites.
— It is available in variants of 50 Hz
and 60 Hz, making it compatible
for a variety of climatic conditions.
— S111 is built on technology that
makes optimum use of available
wind resources for profitable
investment in wind power.
— Six yaw drives enable enhanced
control, balancing and load
sharing, making the S111 turbine
more stable and responsive
— The turbines have safe & efficient
nacelle design features improved
ventilation for better air cooling
within the nacelle and an onboard
crane for the ease of maintenance,
higher reliability and machine
availability.
Technical Parameters

Operating Data

Rotor

Generator

S97

S111

Wind Class

IEC IIIA

IEC IIIA

Rated Power

2,100 kW

2,100 kW

Cut-in Wind Speed

3.5 m/s

3 m/s

Rated Wind Speed

11 m/s

10 m/s

Cut-out Wind Speed

20 m/s

21 m/s

Rotor Diameter

97 m

111.8 m

Swept Area

7,386 m2

9,817 m2

Frequency

Hub Heights

50 / 60 H
Asynchronous 3 phase induction
generator with slip rings operated
with rotor circuit inverter system ( DFIG)
90 m / 120 m*

50 / 60 Hz
Asynchronous 3 phase induction
generator with slip rings operated
with rotor circuit inverter system ( DFIG)
90 m / 120 m*

Type

Tubular Steel Tower /

Tubular Steel Tower /

Type

Tower
Blade
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Hybrid Lattice - Tubular

Hybrid Lattice - Tubular Tower*

Sb47

Sb54
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Vestas V116-2.0 MW
Product Description:
Vestas V116-2.0 MW is a wind turbine
which is also an extension to the 2 MW
platform. Its features include larger
rotors, delivering a more stable energy
production with a higher power output
at lower wind speeds, meaning higher
certainty in power performance.
This latest extension to the globally
trusted 2 MW platform combines
advanced aerodynamic engineering with
deep, insight-based operational data to
aggressively drive down the cost of
energy where it matters - at park level.
On a MW constrained site, the V116-2.0
MW™ benefits from larger rotors,
delivering a more stable energy
production with a higher power output
at lower wind speeds.
Technical Parameters
OPERATIONAL DATA
Rated power

2,000 kW

Cut-in wind speed

3 m/s

Cut-out wind speed

20 m/s

Re cut-in wind speed

18 m/s

Wind class

IEC IIB

Standard operating temperature range

-20oC to 45oC

SOUND POWER
Maximum

109.5 dB*

*Serrated trailing edges available to reduce sound power level

Advantages /USPs

NACELLE DIMENSIONS

ROTOR
Rotor diameter

116 m

Height for transport

4m

Swept area

10,568 m2

Height installed (incl. CoolerTop®)

5.4 m

Full blade feathering

Length

10.4 m

with 3 pitch cylinders

Width

3.5 m

Air brake

HUB DIMENSIONS

ELECTRICAL
Frequency

50/60 Hz

Max. transport height

3.6 m

Generator type

4-pole (50 Hz)/

Max. transport width

4m

6-pole (60 Hz)

Max. transport length

4.2 m

doubly fed generator,
slip rings

BLADE DIMENSIONS
Length

57 m

GEARBOX

Max. chord

3.9 m

Type

Max. weight per unit for transportation

70 tonnes

Two planetary stages
and one helical stage

TOWER
Hub heights

Site and country
specific
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•

Reliable turbine with new
addition of rotor sizes which
offers range for selection of
turbines.
• Easy to transport as the
weight, height and width
comply with international
standards and transportation
limits.
• Thoroughly tested and
provided with detail and
valuable information on how
turbines operate under
different site conditions. •
Larger rotors to deliver a more
stable energy production and
output at lower wind speeds.
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SUBSCRIPTION OPTIONS

1 YEAR SUBSCRIPTION

8 ISSUES

2 YEARS SUBSCRIPTION

16 ISSUES

Library / Organisation

INR 1600
INR 3200

Personal

INR 3000

save

200

Date:

Name/Institution:
Full Address:

City/State/Zip:

Country:

Phone:

Fax:

E-mail:

Signature:

PAYMENT OPTIONS
Cheque / DD is enclosed (favouring APEX Subscription Pvt. Ltd.)
DD No.:

Dated:

Amount:
Drawn on Bank:

NEFT/RTGS: Bank: HDFC, Bank A/c Name: Apex Subscription Pvt. Ltd., A/c No: 02122320004035, IFSC: HDFC0000212, Branch: Goregaon (E)

