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From the Chairman’s Desk
Dear Friends,

It was on 11th October 1996 that your Association was 
formed. As it enters its 23rd year, it is but appropriate 
that we reflect on the journey till date.

The journey started with just 92 members, all of whom 
had set up wind mills for captive consumption within 
the state of Tamil Nadu. There was an added attraction 
of banking the energy generated and using it during 
the non-windy season. Banking charges and wheeling 
charges were just 2%. Between us, we had a total 
installed capacity of 350 MW.

Today, we have 1446 members with a total installed 
capacity of 13,327.425 MW. We also represent the 
entire spectrum of the wind energy industry. From being 
Tamil Nadu centric, we now have a pan India presence 
and are also known internationally. The credit for this 
goes to each and every one of you. I sincerely thank 
each and every one of you for your contribution.

As we enter our 23rd year, it is also important to assess 
the current state of the wind energy industry. Equally, it 
is important to assess the current state of our internal 
capabilities. It is also imperative that we recalibrate the 
direction in which we are headed.

Industry paradox: The wind energy industry is currently 
in a stage of paradox. On the one hand, there is high 
potential. On the other, actual growth is very low. At a 
hub height of 120 metres, NIWE estimates that India 
has a potential of 695 GW. But we are barely scratching 
the surface at 36.75 GW. In the last two years, capacity 
addition has barely touched 2.00 GW. Considering the 
current rate of capacity addition, we believe that the 
Government of India set target of 60 GW by 2022 is 
very ambitious. But when pitted against the potential of 
695 GW, isn’t that actually an under ambitious target? 
Should we not be aiming much higher?

Industry attractiveness: If one tracks SECI auctions 
held over the last two years, the pattern that emerges 
is that the wind energy industry remains attractive only 
to large players with deep pockets. Small and medium 

sized players, who are the ones who have actually given 
wings to the industry thus far are nowhere to be seen. 
This is not really surprising given the state of the wind 
energy market:

1. The government seems to choose who one can 
sell energy to – and it always chooses loss-making 
DISCOMs that do not have the capacity to pay for 
the energy supplied.

2. Though there is considerable talk about opening up 
the markets, open access is denied to less than 1 
MW

3. The government puts in impediments even if one 
wants to convert from sale-to-board to captive 
consumption.

4. The government puts in a cap on the rate at which 
one can sell power to government or its undertakings 
like DISCOMs; further, if one happens to have a 
PPA which gives one a rate higher than the “market 
determined rate”, attempts are made to scuttle the 
PPAs to make one fall in line.

Strategic direction: The outcomes of the recently 
concluded WE60 by 2022 International Wind Conference 
give pointers with regard to the strategic direction that 
your Association should be taking. Whilst various aspects 
were considered, in terms of priority, it is proposed 
to take up high impact issues first. In doing so, the 
approach would be to develop strategic partnerships 
that address policy and regulatory requirements, while 
in parallel, addressing impediments faced. Needless 
to state, such an endeavour would involve active 
participation from member organizations. We look 
forward to your cooperation and active involvement in 
realising the full potential of the wind energy industry.

With best wishes and regards

Prof. Dr. K Kasthurirangaian
Chairman
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The fifth edition of Wind Conference, WE60 by 2022, 
was hosted by Indian Wind Power Association (IWPA) 
at Chennai on 21st and 22nd October, 2019.

The conference had sessions on integration of wind 
energy into the grid, forecasting and scheduling, 
repowering and offshore wind development among 
others. At the final session, the deliberations that 
happened over two days were consolidated and a 
set of recommendations to the ministry was prepared. 
Session-wise presentations and speeches are presented 
in this conference special issue.

Session 1 – CONTEXT SETTING

Touching upon the pressing issues faced by the industry, 
Mr Ajay Devaraj, secretary general of IWPA, set the 
context for the conference.

Mr Ajay Devaraj announced that IWPA would be 
launching a blog, WE60 by 2022 Dialogues, to keep 
the dialogues going after the conference. 

IWPA’s fifth edition of International Wind Conference WE60 by 2022

In his welcome address, Prof. Dr. K. Kasthurirangaian, 
chairman of IWPA, said that there is an urgent need to 
do away with earlier methods of generating power and 
switch to renewables, in the shortest possible time.

Session 2 – INAUGURATION

The traditional lamp was lit by Dr Kasthurirangaian, 
chairman of IWPA, Dr Balaraman, Director General of 
National Institute of Wind Energy (NIWE), Mr Rajsekhar 
Budhavarapu, the conference convenor, Mr R. Kannan, 
honorary secretary of IWPA and Dr N. Karunamoorthy, 
honorary treasurer of IWPA. 

KEYNOTE ADDRESS – Dr K. Balaraman

Chief Guest, Dr K. Balaraman, Director General of 
National Institute of Wind Energy (NIWE), Chennai 
delivered the keynote address. The summary of his 
speech is produced below:

Having carried out studies including resource assessment 
and a wind atlas, NIWE has found that the potential for 
wind energy at 120m hub height is 695 GW. 
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NIWE is focussing on large wind turbines, as well 
as on small and medium turbines, particularly in the 
northeastern region, Uttarakhand, Jammu & Kashmir 
and Ladakh, areas with high potential for harnessing 
wind power. The reason for opting for small and medium 
turbines is due to the difficulty in transporting large 
turbines. NIWE has already started work, assessing the 
wind potential. The wind speed is 5 to 6 m/ s on an 
average and it would be prudent to have turbines of 
500kW and less. NIWE has identified three locations 
in Manipur, Nagaland and Meghalaya, where hybrid 
systems of 5 GW to 25 GW are planned. 

Many of the components are designed for particular 
models. But they need to be standardised. To start with, 
at least 5% of the components can be standardised, 
so as to reduce cost. NIWE looks to collaborating with 
manufacturers on this aspect. Presently India and China 
have the lowest cost of production per MW. If 30% 
standardisation can be achieved, there will further be 
a considerable reduction in cost. Solar technology has 
reached a stage where per MW production cost of solar 
power is far lower than that of wind. So, we need to 
work on the aspects where cost reduction is possible. 
Four years ago, we developed an indigenous model 
for forecasting, with less than 10% error. We are 
moving towards intraday forecasting accuracy of 92% 
to 95%. NIWE has two decades of data for wind and 
10 years of data for solar, with which data analytics 
can be carried out. Forecasting can be done for a day 

or week. But from an investor’s perspective forecasting 
needs would be for a year or two. NIWE is working on 
medium and long-term forecasting of the wind profile, 
changes in wind profile because of El Nino effect, etc. 
in collaboration with Indian Meteorological Department 
and Indian Institute of Technology, Madras. 

The other focus area of NIWE is technology development, 
towards which a testing station has been set up at 
Kayathar in Tamil Nadu. NIWE plans to start blade 
testing facility for large turbines. Anemometers need to 
be sent to Europe for calibration. That facility is not 
available in India. NIWE plans to create such a facility. 
Creation of wind tunnels for checking blade profiles are 
being planned so that new variety of blade profiles can 
be created to harness more wind. 

BIO: Dr Balaraman Kannan is the director general of 
National Institute of Wind Energy. He is an expert in 
RE integration and power system planning & operation, 
having extensive knowledge in handling very large 
systems such as Indian and  international grid systems, 
and complex industrial networks. He has more than 
28 years of experience spanning the gamut of power 
system engineering. He has extensively travelled across 
the globe for providing technical services, capacity 
building, business development, and research. A 
recipient of various awards, he serves on boards of 
many academic institutions.
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The session was a panel chaired by Dr K. Balaraman, 
NIWE with Ms S. Pushpa of Western Regional Load 
Despatch Centre (WRLDC), Mumbai, B.L. Nivedh of UL 
and Dr Zakir Rather of Indian Institute of Technology, 
Mumbai as speakers. 

Dr Balaraman started the session with an overview of the 
topic, as to overcoming the challenges in high voltage 
ride through (HVRT), low voltage ride through (LVRT), 
grid compliance, power quality, etc.

The presentation of each panellist is as below:

Session 3 – GRID INTEGRATION OF WIND ENERGY

INTEGRATING RE INTO THE GRID – Ms Pushpa

Presently RE has an installed capacity of 81 GW in the 
country, out of the total installed capacity of 360 GW. 
Total installed capacity in the western region is 119 GW, 
out of which RE capacity is 24 GW. Wind capacity share 
in this is 14 GW. 

30-Nov-19 Western Regional Load Dispatch Center, Mumbai

Renewables in India – Present and Future

Target of 175 GW 
RE by 31st

December,2022 

100 GW Solar

60 GW Wind

10 GW Bio-Power

5 GW Small Hydro

455 GW RE 
envisaged by 

2029-30*

300 GW Solar

140 GW Wind

10 GW Bio-Power

5 GW Small Hydro

FutureFuture

* Source: CEA report on “Optimal Generation Capacity Mix” by 2029-30” 

64.9% share of Non-fossil fuels in Installed 
Capacity envisaged by 2029-30*

64.9% share of Non-fossil fuels in Installed 
Capacity envisaged by 2029-30*
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54 GW is the renewable target by 2022 for western region. Against this target, 46% has been achieved in the 
western region. For the country also, RE integration achieved is 46% so far.

The first wind power plant was integrated in the western region through Inter State Transmission System (ISTS) in 
July 2018. Of the total installed wind capacity of 14GW in the western region covering Gujarat, Madhya Pradesh 
and Maharashtra, 735 MW of wind power is connected through ISTS.

Among the states, Karnataka leads in maximum instantaneous penetration of wind and solar energy at 90%, followed 
by Andhra. In the western region, Madhya Pradesh and Gujarat have achieved 42% and 39.5% respectively.30-Nov-19 Western Regional Load Dispatch Center, Mumbai

ISTS Connected WIND POWER PLANTS

Bhuj

 Wind Commissioned capacity till date at ISTS level-735 MW
 Connected at 220 KV level at Bachhau and Bhuj
( Gujarat)

*Map not to scale

Entity Wind 
Installed
Capacity
(MW)

Gujarat 6174

Maharashtra 4769

MP 2430

ISTS 735

Total WR 14108

Bachau

*As on 30-09-2019 

Wind Power 
Developer

Installed
Capacity
(MW)

Commissioned 
Capacity(MW)

Ostro 250 250

ReNew Power 350 185

GIWEL II(SECI) 250 126

GIWEL III(SECI) 300 124

IWISL 500 50

30-Nov-19 Western Regional Load Dispatch Center, Mumbai

Wind and Solar Penetration Levels

Generation from the 
installed RES in WR 
could be absorbed 

without any curtailment 
in Western Region

Generation from the 
installed RES in WR 
could be absorbed 

without any curtailment 
in Western Region
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(i) ISTS connectivity

In western region, so far there has been no curtailment 
of renewable energy. All efforts are taken to ensure that 
RE is fully scheduled and never curtailed. 

It requires a lot of coordination among various utilities 
and even before RE at ISTS was launched, a Renewable 
Energy Integration Forum was formed in the western 
region – Maharashtra and Gujarat were having more 
RE at the state grid at that time – and various issues 
faced by state load despatch centres (SLDC) like non-
availability of telemetry, etc. were discussed.

RE generators were connected to the state grid, but 
visibility was lacking. Regulations and compliance 
standards were not in place. So at the state level it was 
difficult to monitor how much of energy was flowing into 
the grid, and how many generators were connected or 
disconnected. At the regional level, efforts were made 
to bring in telemetry to SLDCs as well as RLDC, so 
that the variability of RE can be monitored. Without 
that visibility, the system operator would not be able to 
manage the grid. 

In the beginning, at the state level, it was easy to manage 
the variability, since the quantum of RE generation 
connected at a particular node was less. But now at 
the ISTS level, large quantum of RE is getting connected 
through pooling stations. In the western region, about 
28 GW is expected by 2022.

(ii) Transmission planning

Many initiatives have been taken for transmission 
planning. In order to facilitate transfer of RE power from 
the RE rich potential states to other states as well as 
absorption of RE power within the RE rich states, green 
corridors and transmission system strengthening, both 
at intra state and inter state level have been identified 
and are under commissioning stage.

Grid connectivity is given by the Central Transmission 
Utility in case of ISTS-connected generators. Access is 
required on long term, medium term or short term basis, 
so that scheduling of RE generation can be done.

(iii) Regional integration procedures

Registration and submission of documents and payment 
of one-time registration fee to RLDC in the given 
timeframe are mandatory, so that commissioning and 

scheduling can be done on time. There are also monthly 
RLDC charges and fees to be paid by ISTS connected 
RE generators.

When an RE generator connects to the grid for the 
first time, the procedure for integration of new network 
element to the grid has to be followed and formats with 
respect to metering, SCADA (Supervisory Control and 
Data Acquisition), Central Electricity Authority safety and 
security compliances certificate. 

Protection confirmation, etc. are to be submitted in 
advance to the respective RLDC. Dynamic model 
data submission is required for simulation studies and 
proposed aggregated model has to be submitted three 
months prior to the tentative first part commissioning of 
plant and updated model submission one month prior 
to final commissioning of the plant. As soon as stage-2 
connectivity is received, RE generators may approach 
respective RLDC for information about the formalities 
and procedures. 

As for COD (commercial operation date), there is no 
procedure for RE generators. Now commissioning 
happens as per the PPA (power purchase agreement). 
But scheduling and accounting would be commenced 
as per visibility in operator’s control room. 

(iv) Technical standards

Technical compliances while connecting to the grid were 
amended in Feb 2019, wherein, new clauses have been 
introduced. If there is a fault in the grid, and the voltage 
drops, minimum time period of fault ride through, in 
terms of milliseconds, have been prescribed. There are 
new clauses such as reactive energy getting priority over 
active power at the time of low voltage, introduction 
of HVRT, introduction of frequency response for RE 
generators, etc.

Power quality factors such as harmonics and flicker 
have been amended to comply with IEEE standard’s 
519 clause. 

(v) For smooth integration of RE

Submission of an undertaking to comply with CEA 
standards, a third party certification from an accredited 
agency, project certification before commissioning, 
compliance report based on simulation, submission of 
aggregated dynamic model data before commissioning, 
protection coordination undertaking, etc. are mandatory. 
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Challenges with variable wind power integration
1

Technical
 grid stability and security, variability of wind, weak grid, lack of grid support services.
Regulatory
 Grid code regulation, complexity of subsidy structure and involvement of too many agencies
Industrial barriers
 Lack of investment , skilled manpower
Wind and solar resource data collection
 Wind and solar PV potential calculation requires proper data of wind speed/irradiation level at site .
Social and environmental issues
 Noise pollution from wind farm affects the local region.
 Deforestation for carrying wind turbine and blades 

Installation of Phasor Measurement Unit (PMU) is 
necessary, to validate the submitted data. Energy meters 
have to be installed. System operators need Power 
Point Control (PPC) mode information such as voltage 
control, power factor control, frequency control.

Accurate weather and generation forecasting is a must 
for reliable grid operation. 

On analysis of data of forecast and actual generation 
from M/s Ostro Kutch wind plant at Bhuj, the first 
generator connected at ISTS level, it was found that 
on an average the error is within +/ 15% for around 
75% of time. 

Establishing REMCs (Regional Energy Management 
Centre) is also under process and is on the agenda of 
the government. On the whole, Indian grid is renewable 
ready.

BIO: After graduating in electrical engineering from 
Kerala University, Ms Pushpa. S worked in various 
organisations in varied capacities. After stints in Central 
Electricity Authority, Power Grid Corporation of India 
Ltd and Power System Operation Corporation Ltd 
(POSOCO), presently she serves Western Regional Load 
Despatch Centre, POSOCO, Mumbai as the general 
manager, handling systems operation.

TECHNICAL CHALLENGES IN INTEGRATION – Dr Zakir Rather

The challenges in wind energy integration can be 
classified as technical, regulatory, industrial, and social 
and environmental.

Intermittency and variability of wind energy, non-synchronous nature which adds to the challenges in the grid and 
power quality are the major issues.
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(i) Technical challenges – non-synchronicity

Rotational energy stored in the rotating mass of the machines are synchronised with the grid. Ideally power systems 
must have balance of generation and load at every instant; it is a must for stable operation of the system. 

Whenever there is a sudden imbalance between generation and load, additional power cannot be pumped to the 
grid or drawn from the grid instantaneously. So what comes to the aid is the stored energy in the rotating mass. 

If there is some shortfall in generation, the rotational energy or inertia is used for a few seconds after the generation 
outage so as to balance the generation and the load. 

With more wind energy being produced, conventional generators are being replaced either temporarily or permanently. 
So rotational mass in the system is decreasing. The rotational energy stored in the conventional system is diminishing. 
So in future, there may be lesser rotational energy in the system that could come to the rescue in case of generation 
outage. 

A study on Irish power system revealed that for the same generation outage, the frequency dip increases with 
increase in renewable energy.

Grid integration of wind energy:  Technical challenges

2

Grid integration technical challenges

Intermittency and 
variability

Unit 
commitment

Economic 
Dispatch Storage

Non-synchronous 
nature

Frequency
Stability

Voltage 
stability

Rotor 
angle 

stability

Power quality

Harmonics Voltage 
sag Flicker

Impact on system inertia
3

Increasing non-synchronous generation

Time (sec)

Frequency (Hz)

Nadir

Inertia
Response

Primary
Control

Secondary
Control

Tertiary
Control

UFLS

ROCOF
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In the graph below, comparing the actual inertia of 2010 of the Irish synchronous system with projected inertia of 
2020, it can be observed that 25% of the time in a year, the system is becoming insecure and not unstable. It is 
becoming insecure because of decreasing inertia in the system. This factor has to be taken into consideration when 
RE is increasingly integrated into the grid.

In Ireland, in 2015, the cap on wind was 50%; the system operator would not allow more than 50% of RE into the 
grid. If the field measurements (in the lower graph of the figure below) are interpreted, the available wind is known. 
The actual is less and there is curtailment of wind. Now the cap has been increased. As the RE input increases at 
the power system level, there is a need to come up with measures to address the operating security and stability 
issues. In China, in one year, there was 11% curtailment. The same may happen here if proper counter measures 
are not in place.

(ii) Technical challenges - diminishing inertia

In a three-year study, it can be seen from the graph below, that inertia decreases with increase in wind penetration. 
There need to be some counter measures that can address the diminishing inertia ratio.

Impact on inertia: Ireland
4

Real-Time operational limits in Irish Grid

5
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The reserve machine behind the converter is not synchronised with the grid. So the machine behind the converter 
cannot sense that it is a grid frequency diminishment. If there is some means for the machine to recognise the 
frequency disturbance in the grid, it can release the energy as and when required, given the amount of energy it 
would have. 

Though there are different ways of emulating inertia from renewables, our study has shown that synchronous inertia 
is faster than emulating the inertia from renewables. Therefore for maximum protection, some synchronous inertia is 
a must as per our study’s conclusion, because non-synchronous inertia is not as fast as synchronous inertia.

(iii) Technical challenges – reactive power

We conducted a study on Danish power system for 2030, with the current system and regulations. It was observed 
that voltage dip during a fault did not revert to original value even after the fault was rectified in a few milliseconds. 

Impact on inertia in ERCOT 
6

Natural 
gas
54%Wind

22%

Nuclea
r

5%

Coal
17%

Solar
1%

other
1%

Generation capacity (2018)

Source: 
www.ercot.com

 No AC interconnections with other states. All tie lines are DC lines.
 High wind generation capacity (22%). On 20th December 2014, wind served up to 44.7% of total load.
 Challenges:

 Inertia/fast frequency response degradation
 Voltage and small signal stabilities
 Economic dispatch/accurate wind forecast
 Congestion 

Impact on dynamic reactive power : Danish case study

7

Chengxi liu et al., 2014Rather et al., 20154 4.5 5 5.5 6 6.5 7 7.5
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Old wind turbines trip
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There are not many synchronous machines in the grid and hence the reactive power support is less. Because of 
lack of dynamic reactive power in the grid, the voltage was not reverting to original. There was no strict compliance 
to grid codes. Because of delay in voltage recovery, type 3 and type 4 wind turbine generators started tripping. We 
tried to come up with solutions after hundreds of simulations, with a lot of critical contingencies. 

It was observed that with increase in wind power integration, the security of the system decreased. We came up 
with a tool for the system operator, where the system operator could give a generation mix and get a sense of 
where the system security is. 

The grid operator was handling must-run conventional power plants. There was no active power reserve. Over time, 
it became expensive for the grid operator to operate the must-run plants. 

There was a need to find a solution for the dynamic reactive power and short circuit problems. A combination of 
synchronous condensers and STCs (Spar-Torus combination), besides a few additional support systems proved a 
solution, as synchronous condensers not only provide reactive power, but also provides short circuit power. It does 
provide some synchronous inertia mentioned earlier. So the grid operator provided more synchronous condensers.

There are different ways to handle the reactive power issue. Ireland has come up with a new ancillary service product.

Regulatory challenges – grid code requirements

Grid code regulations for RE were started in the 90s by Denmark and Germany, pioneers in wind energy. Since 
then all countries have been following suit. 

Regulations can be classified as planning code, operational code and market code, with sub-classifications.

Grid code regulation
8

Grid code 
regulations

Planning 
code

Operation 
code

Steady state 
operation

Forecast/dispatc
h

Active power 
control

Reactive 
power/voltage 

control 

Power quality

Dynamic 
operation

Underfrequency
events

Overfrequency
events

Low voltage ride 
through

High voltage ride 
through

Recovery/black 
start operation

Market  
code

In India, grid code regulations were developed in 2010. A new draft with amendments is being drawn.



NOVEMBER 2019 • WINDPRO • 17

LVRT is one of the critical components of the grid code regulations. Countries come up with LVRT requirement 
based on their grid strength. 

As for priority of active and reactive power during low voltage ride through, there are two possibilities. When there’s 
a fault, the generator can give priority to inject reactive power to the grid which improves the voltage or give priority 
to active power to support the grid.

India has been giving priority to active power. Probably India does not need active power priority. Most countries 
follow reactive power priority during LVRT. 

In 2019, CEA came up with a norm, specifying that during LVRT, the wind or solar generator has to maximise 
reactive power. Though this is a welcome change, there is a lack of clarity. 

Since ‘maximise’ can be interpreted differently, it needs to be specifically mentioned how much of reactive power 
needs to be injected into the grid in case of a fault.

Indian Electricity Grid Code Regulation

• Indian Electricity Grid Code Regulations, 2010
• First amendment in March 2012 
• Second amendment in January 2014 
• Third amendment in March 2015 
• Fourth amendment in April 2016 
• Fifth amendment in April 2017 
• Expert group to review IEGC 2010 and other 

related issues was constituted on 28th May, 2019

9

Emerging LVRT issue 
10

South Australian blackout, September 28, 2016

AEMO
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In South Australia, during a tornado in Sep 2016, there were five back-to-back faults in 87 seconds, resulting in six 
system voltage reduction and blackout. So there is a need to address such a back-to-back LVRT issues. 

BIO: Dr Zakir Rather is an electrical engineer, with a PhD from Aalborg University, Denmark. He has worked in the 
Danish grid, in close collaboration with Energinet, the Danish system operator. Presently he works as assistant 
professor in the Department of Energy Science and Engineering, in Indian Institute of Technology, Bombay. He is a 
member in various professional societies and serves as an expert in various forums. He is the recipient of various 
best paper and industry awards including the IREDA-NIWE Award for Best Research in Wind Energy and Young 
Faculty Award of IIT, Bombay.

GRID INTEGRATION COMPLIANCE CERTIFICATION – Mr B.S. Nivedh

When it comes to large-scale integration of renewables 
into the grid, grid reliability is very important. Grid codes 
play an important role in ensuring that renewable energy 
which is adding to the system will support the grid in 
case of faults.

Grid codes are set by the grid operators or system 
operators. Each country has a different grid code based 
on that particular country’s available power generating 
resources and grid conditions. Some of the countries 
clearly specify the parameters to be tested, how to 

test those parameters, the aspects to be checked and how to go through the certification process. But in some 
countries, only grid codes are available; these would state the different parameters to comply with. Some may use 
the generic procedures already available, like the IEC (International Electro technical Commission) standards, to 
perform the testing and do the certification.

Before going into the details of testing and certification procedure, we need to understand two different elements – 
the power generating unit and the power generating system, and the differences between the two. 

A single turbine or a single solar PV plant with a single inverter system or a CHP (combined heat and power) system 
is referred as a power generating unit. A combination or more than one wind turbine or a big solar PV plant with 
multiple inverters or a combination of wind and solar are called as power generating systems. 

This chart depicts the certification procedure for a unit. For a unit certification, the design owner or the OEM has to 
submit all the design related documents along with their ISO certificate. The documents include the power quality 
test reports of the testing already performed in the field, fault ride-through testing, besides a simulation model for 
the particular unit. The certification body evaluates it and compares the test results with the simulation model values 
and issues the evaluation report and finally the unit certificate for that particular prototype.

REQUIRED:  WINDMILLS OF 1.500 MW AND ABOVE CAPACITY
We are looking for Purchase of Wind Mills of Minimum 1.500 MW or above capacity in any condition

(Suzlon Make Preferred).

Interested Parties may please send details of the Wind Mills, with Asking Price & Payment Terms to the 
following Email id:  windmillgmg@gmail.com  |  Mobile No.: +91 95826 49729
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Certification Procedure Unit Certification (PGU)

As for system certification, the design parameters of the entire unit and also for the complete power plant including the 
transformer details, grid values, unit certificates of all the units – the wind turbines or the solar inverters – connected 
to that particular power plant and the model or the simulation of the complete power plant need to be submitted. 
After the successful evaluation, the system certificate is issued for the entire power plant.

Certification Procedure System Certification
(PGS)
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For the unit, power quality testing and LVRT, HVRT tests are performed. The tests have to be performed by 
10025-accredited laboratories. Testing agencies issue test reports. The applicant submits those test reports to the 
certification body and the certification body will issue the final unit certificate or the system or plant certificate.

In the last few years, considering the higher penetration of renewable energy into the grid, system operators of different 
countries are coming up with new requirements or amending the requirements, in order to ensure grid stability when 
higher renewable energy sources are added into the grid. As an example, IEC has come up with a new standard 
61400-1 which was published in 2019; this is the revised edition of the previous standard. Germany has FGW TR3 
and TR8. The European Commission has introduced a code which already all the countries in Europe comply with. 
For example Germany complies with this code, though they have their own FGW standards. Spain and UK have 
their own codes and comply with the European Union standards also. US follows IEEE standards. China has two 
separate procedures for the voltage ride through and for other power quality measurements of wind turbines.

New IEC 61400-21-1 
published in May 2019

CURRENT STATUS WORLDWIDE

12
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International 
Standards/Guidelines

National
Procedures/GuidelinesGermany

FGW TR3 (Testing)
FGW TR8 (Certification)

UK
ENA Engineering 
Recommendation 

G99

Spain
AEE: Procedure for 

certification of wind and 
PV farms for LVRT

In countries where no 
special testing procedure 

exists, the general rule is to 
use IEC 61400-21-1 as a 

guide

China
• GB/T 36995-2018 (Voltage 

Fault Ride Through)
• GB/T 20320-2013 / IEC 

61400-21, 2008 (PQ)

European Commision
European Network Code for 
Connection of Generators 

(RfG)

US
IEEE 1547.1, IEEE 

519

India
Technical Standards for 
Connectivity to the Grid

Regulations 2007 / 
Amendment Regulations 

2013 & 2019

In India, in 2019, CEA amended the technical requirements that had been published in 2013. Depending on availability, 
certification bodies follow a country’s guidelines or IEC standards.

CEA requirements can be slotted into three different segments. With respect to power quality, there are no major 
changes from the 2013 edition. According to the 2013 edition, harmonics need to be performed as per IEEE 519 
and flicker as per 61000 and DC current injection should be less than 0.5% of the rated output. 
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CENTRAL ELECTRICITY AUTHORITY REQUIREMENTS OVERVIEW

13
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Areas

Power 
Quality

Fault Ride 
Through

Control

Grid 
Protection

Power Quality (Normal Operation)
➢ Harmonics acc. to IEEE 519
➢ Flicker acc. to IEC 61000 (TR 61000-3-7)
➢ DC current injection ≤ 0.5% of rated 

Control Capability
➢ Power factor within the limits of 0.95 lagging and 

0.95 leading
➢ Operational frequency range 
➢ Set-point control of active power
➢ Active power ramp rate limitation
➢ Frequency Droop (3-6%)
➢ Primary Frequency Response (Synthetic Inertia)

Fault Ride Through
➢ Low voltage ride through (LVRT):

- Supply of reactive power (1st priority)
- Supply of active power (2nd priority)
- Active power recovery after fault clearance ≤ 1s
- 90% for 10s

➢ Overvoltage ride through (OVRT):
- Remain connected

Grid protection
Reliable fault detection

2019

2019

2019

2019

2019
New CEA Regulation 2019 applies 
to all units and voltage levels

2019

As for control capability, there are new parameters introduced in the 2019 edition and the old requirements are 
power factor requirements, operational frequency range and set point control of active power. Active power ramp rate 
limitation has been introduced in 2019, besides frequency droop. Primary frequency response is the third requirement 
which was added in the 2019 edition, under control capability.

OVRT is a new requirement that has been added. Grid protection is another requirement and it can be tested only 
at the component level.

Grid codes will mention limits only. For example it is difficult to achieve exactly 15% for 300 millisecond in the field 
or using the test equipment. So normally the following chart is followed. Only the maximum limits are mentioned in 
the CEA standard. But UL takes two more different points to ensure the accurate performance of the testing unit.

14
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TEST PROCEDURE FOR FAULT RIDE THROUGH

2019

2019
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Testing procedures are done at two different power levels; one is partial load which is 10% to 30% of the rated 
power and the full load which is more than 90% of the rated power. Two phase and also three phase fault for each 
voltage dip level and also for the over voltage levels are performed. Single phase faults raises safety issues for the 
test equipment i.e. for the wind turbine and also for the people working at site because we need to create the fault 
between the phase and earth and it is done by connecting the earth to all the other equipment. According to IEC 
standards, we need to create the fault – we need to perform two consecutive successful tests. The no-load test 
needs to be done before the load test to ensure that the voltage dips are created as per the standards.

15
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Testing procedure

➢ Two power levels (Partial and Full 
Load)

➢ Two and Three phase faults

➢ Single phase faults raise safety 
issues and are not recommended

➢ Two consecutive tests per case

➢ No load test for each fault type to be 
performed closely to the faults 
under load

TEST PROCEDURE FOR FAULT RIDE THROUGH

A new requirement introduced in CEA 2019 is that the ramp up or ramp down should not be more than +/- 10% 
of the active power.

TEST PROCEDURE FOR CONTROL CAPABILITY AND GRID PROTECTION

16
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Control parameter CEA 2019 requirement Test procedure

Active power ramp 
rate limitation 

Control of the rate of change of power 
output at a rate not
more than ± 10% per minute

Acc. to IEC 61400-21-12019
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With respect to any change of frequency, there should be support from the generating unit for the active power, 
which is defined from 3% to 6%. The design owner or the manufacturer can decide at what percentage they can 
create the synthetic inertia requirement.

TEST PROCEDURE FOR CONTROL CAPABILITY AND GRID PROTECTION

17
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Control parameter CEA 2019 requirement Test procedure

Frequency droop Frequency control at a droop of 3% to 6% Acc. to IEC 61400-21-12019

Figure taken from IEC 61400-21-1

The third requirement regarding frequency is, with respect to any sudden change of frequency response, at least 
10% the nominal capacity has to support the active power within one second.

TEST PROCEDURE FOR CONTROL CAPABILITY AND GRID PROTECTION

18
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Control parameter CEA 2019 requirement Test procedure

Synthetic inertia
Real power primary frequency response 
of at least 10% of nominal capacity within 
1 s

Acc. to IEC 61400-21-12019

Figure taken from IEC 61400-21-1
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ASSESSMENT OF COMPLIANCE WITH CEA REGULATION 2019

19
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1. Testing has to be performed by laboratories accredited according to 
ISO/IEC 17025

2. A full Test Report according to IEC 61400-21-1 and CEA should be 
submitted for assessment to the Certification Bodies, including 
detailed results and graphs

3. FRT voltage levels to follow CEA profile - the unit shall remain 
connected during and after the faults for two consecutive tests – for 
LVRT, injection of reactive power during the dip is required (active 
power as 2nd priority)

4. Comparison of the measured harmonics with the limits of IEEE 519 
Further analysis is recommended if a violation is noticed.

Main success criteria

Summarising,

•	 Testing	 has	 to	be	done	 in	 accredited	 laboratories	

•	 A	 full	 test	 report	 according	 to	 IEC	 standard	 and	 also	 as	per	 the	 requirements	 of	CEA	has	 to	be	 submitted	

•	 For	 fault	 ride	 through	 there	 should	be	 field	measurement	 report,	 covering	partial	 and	 full	 load

•	 Measurement	 of	 harmonics	 as	per	 IEEE	519

As for the difficulties in field measurements, especially for India, wind is not available throughout the year. It would 
be difficult to perform all the tests in the particular season. Researches are on to do these measurements in the 
test bench. For example, the following are the three standards in progress. But so far there is no proven or final 
standards accepting the test bench measurements.

➢ IEC 61400-21-1, Ed.1 (2019-05) Measurement and assessment of electrical 

characteristics – Wind turbines

➢ German Guideline FGW-TR3, Rev.25 Technical Guidelines for Power Generating Units 

and Systems - Part 3

➢ IEC 61400-21-4 Measurement and assessment of electrical 

characteristics – Wind turbine components and 

subsystems 

Technical Specification under development within IEC-TC88 Working Group (2019).

➢ Research Project CertBench – “Systematic validation of system test benches based on the 

type testing of wind turbines”, Project funded by the German Federal Ministry of Economic 

Affairs and Energy, June 2017 – November 2019. 

STATE OF THE ART ON TEST BENCH TESTING

20
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Available Standards and ongoing research work
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But based on our interpretations, three different sets of measurements can be made in the field, in the substation 
level and also at the component level. Still many of the measurements have to be done in the field. For example, 
flickers, switching operations, harmonics, etc. But there is a working committee which is working on how to meet 
the compliance through simulations in addition to using field measurements. It would take some time to find out 
how some of the field measurements can be avoided, and use component level measurements plus simulations. 

STATE OF THE ART ON TEST BENCH TESTING

21
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Wind Turbine Level 
(Field measurement)

Subsystem Level Component Level

Flicker in continuous 
operation

Reactive power 
characteristic  (Q=0)

Grid protection

Switching operations Reactive power capability Rate of change of 
frequency (RoCoF)

Harmonics Voltage dependency of PQ 
diagram

Maximum power Unbalance factor
Active power control Frequency Control
Active power ramp rate 
limitation

Reactive power control

Synthetic Inertia

Fault ride through capability

Reconnection time

IEC 61400-21-1 (2019): Suggested minimum levels for wind turbine testing

Concluding,

•	 For	CEA	2019	requirements,	the	testing	procedure	for	almost	all	the	parameters	are	covered	by	IEC	61400-21-1	
2019 standard. Only the harmonics need to be measured as per IEEE 519. 

•	 Uniform	 testing	 and	 certification	 procedures	 have	 to	 be	 in	 place	 to	 ensure	 the	 comparability	 of	 the	 different	
certification processes.

•	 Testing	 has	 to	be	done	 in	 accredited	 laboratories	 to	 ensure	 same	 level	 of	 quality.

•	 India	 is	 already	 working	 on	 common	 testing	 procedures	 so	 that	 all	 the	 laboratories	 and	 certifying	 bodies	 can	
follow the same.

BIO: Mr B.S. Nivedh heads the Wind Turbine Testing and Certification team at UL, South Asia. He oversees testing 
procedures related to wind turbines. He also oversees the certification business in India. Prior to joining UL, he worked 
with GE Power and National Institute of Wind Energy. He holds a master’s degree in power systems engineering 
and a bachelor’s in electrical and electronics engineering from Anna University, Chennai. 

The chairperson Dr Balaraman concluded the session with a comment that grid integration is a work in progress. 
It is not a challenge but an opportunity for improvement. 

BIO: Dr Balaraman Kannan is the director general of National Institute of Wind Energy. He is an expert in RE 
integration and power system planning & operation, having extensive knowledge in handling very large systems 
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such as Indian and international grid systems, and complex industrial networks. He has more than 28 years of 
experience spanning the gamut of power system engineering. He has extensively travelled across the globe for 
providing technical services, capacity building, business development, and research. A recipient of various awards, 
he serves on boards of many academic institutions.

Q&A session:

To a question on must-run status, Ms Pushpa said that there are compliance clauses in IGEC to enforce the same. 

For conventional generators, Central Electricity Regulatory 
Commission has reduced technical minimum to 55% 
of their capacity, to accommodate RE, as otherwise 
they were reluctant to bring down generation. The 
same regulation is required for state generators to 
accommodate increased level of RE.

To a question on back-to-back faults, Dr Zakir said that 
some faults, for example the faults during storms, are 
not in our control. “However, we can try to minimise the 
impact and stress,” he said. 

To a question on why only in western region there is no curtailment of RE, Ms Pushpa informed that RE penetration 
varies from state to state and a lot of coordination is required to ensure full accommodation of RE generation without 
curtailment.

The session started with an overview by the chairperson 
Dr Balaraman, director general of NIWE. He mentioned 
that wind energy production in India started in the late 
1980s and gained momentum after the turn of the 
millennium. “This means there are more than 3,000 
turbines that have exceeded their design life,” he said. 
“With the new generation turbines, with larger rotor 
diameter, more energy can be extracted in the available 
space.”

Dr Balaraman said that repowering has not gained 
momentum despite government policies. “Wind and 

solar are available assets and should be optimised,” he said.

The panel on repowering and hybrids included Mr K. R. Nair of Emergya Wind Turbines Pvt Ltd, Mr S. Palanivelan 
of TANGEDCO, Mr P. Rajenthiran of Siemens Gamesa and Mr Alok Kumar of DNV GL.

Presentations of the panellists are as below:

Session 4 – REPOWERING AND HYBRIDS
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BEYOND DESIGN LIFE - Mr K. R. Nair

Indian wind sector has been talking about repowering 
for a long time. In 2015, Ministry of New and Renewable 
Energy (MNRE), commissioned a study. I was part of 
the study and travelled with the team. We submitted a 
draft report in 2015. 

We held discussions with the then joint secretary and 
with representatives of Indo – German Energy Forum. 
We had detailed discussions and submitted our 
recommendations.

In August 2016, the government came out with a policy. None of the recommendations in the report was included 
in the government policy. So repowering was a non-starter. 

The two states ideal for repowering are Gujarat and Tamil Nadu. In 2018, Gujarat came out with a policy guideline. 
It is slightly different from the MNRE guidelines which says that the grid augmentation should be borne by the state 
government. Tamil Nadu has not come up with policy guidelines so far. It is learnt that draft guidelines have been 
prepared and sent to Tamil Nadu Electricity Regulatory Commission (TNERC) for deciding on tariff. 

The machines that we installed 20 / 30 years ago are still running. But generation has been coming down.The report 
suggested that less than 10% of the machines are of less than 500 kW capacity and are ideal for repowering. A 
policy is needed so that repowering will take off. 

Design life of machines is 20 years; life of latest ones is 25 years. In other parts of the world, when design life is 
over, there is an extension of life through repowering or decommissioning of the turbine. The report suggested that 
the machines with 10% to 40% repowering potential will result in 3% to 4% of increase in generation. 

In line with international norms, certifying agencies should certify about the residual life. Repowering is also done 
under the supervision of the certifying agency. 

Some of the old machines pose a threat to the safety of the public. About 30 years ago, when the machines were 
installed, there were no inhabitants. Now that roads provide access and houses have come up, the machines pose 
a danger to the public. There have been recent instances of blades falling off.

Repowering can be done on a one-to-one basis or two or three machines can be replaced with a single higher 
power machine, though procuring land is an issue. In Tamil Nadu, most of the farms are in private lands.

Lack of incentives is a major hurdle. USA has done a lot of repowering since last year. In USA there is tax exemption 
for repowering. There should be coordination between the centre and the states on this. There should be a roadmap, 
only then repowering would get started. 

In future, more machines would need to be repowered. Unless the central government comes out with a policy, 
repowering will be a non-starter.

BIO: Mr K. R Nair has been working in the wind energy industry for nearly 25 years. He has been facilitating 
interactions between various government entities and industry associations on policy and regulatory issues. He serves 
as the president of the Delhi-based Northern Regional Council of IWPA. Presently he is the director of Emergya 
Wind Technologies BV.
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CHALLENGES IN REPOWERING – Mr S. Palanivelan

Tamil Nadu has always been a proactive state with 
regard to renewable energy. We are the first state 
to develop wind energy in 1986. Tamil Nadu has an 
installed capacity of around 8,500 MW. It’s a huge 
installed capacity compared to our grid. Tamil Nadu 
has been the leader in terms of installed capacity for 
the past 30 years. 

The general perception is that Tamil Nadu does not 
have a policy and that it is a setback. But it is not 
so. From 1986, TANGEDCO (Tamil Nadu Generation 
and Distribution Corporation Limited), under the chief 
engineer, has an exclusive renewable energy wing. We 
play the dual role of policy making and promotion. There 

are some advantages. All the policies developed by Tamil Nadu are being followed by the other states. Lack of 
policy is not a hindrance for development of wind energy, as far as Tamil Nadu and TANGEDCO are concerned.

There are some constraints. We have to work within a framework. We have to take government’s inputs into 
consideration.  Our policies are generally supportive to the wind industry.

As for repowering, a policy decision has been taken. MNRE came out with a repowering policy only two years back. 
As far as the installed capacity is concerned, up to 1997, we had only 676 MW. If we consider the capacity or the 
life of the machines as 20 or 25 years, the potential repowerable capacity comes to around 700 MW, compared to 
the 8,500 MW installation. Most of the 8,500 MW installation came up after the year 2000. In a single year, around 
1 GW was installed. These machines conform to the latest safety standards.

The basic difference with respect to other states is, TANGEDCO’s investment comes from the retail investor. The 
8,500 MW capacity is owned by 9,500 developers. It is a big challenge. In Gujarat and in other states, renewable 
energy developed in parts, in concentrated areas, in government land. In Tamil Nadu, almost 98% of the installed 
capacity is developed in private land. These are the small pockets interspersed between other industrial, residential 
and agricultural areas. So that is a big challenge with regard to land.

In the other states, renewable energy evacuation is mostly done by the state. Since it is a spread zone, they can 
develop 50 MW or 100 MW and have a substation and connect it to the grid. 

Here the substations handle the distribution load and the renewable loads from solar and wind. So addressing 
evacuation development needs to be planned. The distribution loads and the renewable loads cannot be segregated, 
as segregation involves a huge cost.

During the 1990s, these were developed by the government, and later on by the developers; the infrastructure was 
then handed over to TANGEDCO for maintenance. After 2010, it has been exclusively under Section N1.

Taking all these challenges into consideration, TANGEDCO has started developing procedures since there is no 
policy directive from the government. TANGEDCO decided to address the issue of repowering, satisfying almost all 
the stakeholders. TANGEDCO’s petition with TNERC is pending approval.

We have some guidelines like taking the average tariff of previous three years, extending existing PPAs, and state 
or TNERC may fix the tariff for any excess generation over the 3-year average. 

Almost 95% is under captive category. Policy is not clear on addressing the captive category. A procedure has to 
be submitted, balancing both.

The life of the machines that need to be repowered is not fixed, leaving it to the generator to decide. 
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Regarding evacuation, policy is clear that, it would be up to the pooling substation. Pooling substations are of three 
categories, being (i) developed and maintained by TANGEDCO, (ii) developed by the generator and handed over to 
TANGEDCO, (iii) developed and maintained by the generator. 

Up to the pooling substation, TANGEDCO has segregated into two phases. Repowering within the sanctioned 
capacity is called Phase 1. There is no infrastructure development involved in this. The generator can apply to 
TANGEDCO; within two or three days, approval will be given for repowering within the capacity. For Phase 2, any 
evacuation infrastructure development up to the pooling substation is under the purview of the generator, subject 
to the condition that there are no land constraints. Any infrastructure beyond the pooling substation would be 
developed by TANGEDCO. 

TANGEDCO is proactive and interested in repowering old machines. 

BIO: Mr S. Palanivelan is the executive engineer, heading wind power projects and looking after policies in TANGEDCO. 
He completed his engineering from Thanjavur and MBA from Regional Engineering College, Trichy.

LIFE EXTENSION – Mr P. Rajenthiran

Siemens Gamesa is the first company to have done a 
repowering project in India, and the first company to 
execute a commercial wind-solar hybrid project in India. 
We have initiated the concept of life extension and are 
likely to take up a project soon.

The older turbines were designed for 20 years. Once a 
turbine reaches 20 years, it can continue to be operated 
with minimal maintenance, operated until definitive failure 
or it can be repowered. 

If the turbine is continually operated, revenue is high, 
risk is also high. To increase the revenue and minimise 
the risk, it is better to opt for life extension. 

© Siemens Gamesa Renewable Energy S.A Creator Name | Department
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(i) Life extension

The old turbines were typically designed for 20 years. Extending the life beyond 20 years is the concept of life 
extension. It is primarily understanding the aging process of the turbine and carrying out the required measures to 
minimise the risk, while taking the turbine’s safety and operating conditions into consideration.

The life extension program consists of audits, installing sensors, and continuously monitoring the parameters to 
check if the values are within the design margins. The turbine’s life can be extended from 20 years to around 30 
or 35 years. 

The advantages are that one gets an additional 10 or 15 years of operation and a more reliable turbine. Cost can 
be kept at a minimal level. 

Life extension is based on three pillars. First a fatigue analysis is done for the structural parts. It is then validated 
with operation and maintenance data. Then appropriate conditional monitoring is incorporated. Different life has been 
estimated for different components. Some of the components’ life have been predicted for more than 30 years. 
Knowing where the components stand as on date, an analysis is done and a model is built. Once the model is 
done, it is validated with the existing operation and maintenance data. The historical operation and maintenance 
data from the field helps in validating the mathematical model. Then a structural monitoring is done. 

Structural monitoring program is based on the mathematical model and the validation to decide which components 
are critical and what needs to be monitored. Different sets of sensors are installed, in the gear train or in the towers 
or foundation, for example. The sensors are monitored. Whenever there is a deviation, an appropriate intervention 
is done.

If one wants to extend the life of a turbine, the work has to be started between the 12th and 15th year. From 13th 
or 14th year, the monitoring work has to start. Depending on the results, the intervention can be started on the 18th 
year or 23rd year and so on. There may be a mid-life or end-of-life investment involved. It will help in optimising the 
cost and extend the life for 20 to 30 years. This is the value creation from life extension. 

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Life Extension - Advantages

• Minimum 10 additional years of income 

• More reliable turbines that are easier to maintain keeping 
O&M costs low

• A long term & full service O&M contract to guarantee that 
operational costs are stabilized at the level generally 
incurred on a 10-year-old wind farm.

• A tailored investment & financing plan, based on 
technical audits of individual turbines, with the aim of 
achieving optimized cash flow for customers.
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Repowering

There are challenges in repowering and some support is necessary. TNEB has been very supportive, evident from 
the four repowering projects done in Tamil Nadu. 

Repowering started in the US in 1993. It was more of increasing the plant efficiency and addressing visual pollution. 
In 2009, Germany gave a lot of incentives for repowering. They encouraged repowering of projects that were 10 
years old. We did our first project in Tamil Nadu in 2011. The projects done so far are single-owner projects. It is 
difficult to consolidate five or six retail customers and do a repowering project.

India has 35 GW of wind installations as of 31 March 2019. Capacities range from less than 500 kW to 1 MW and 
more. Based on available data, Tamil Nadu has a potential of about 800 MW of turbines that can be repowered. 
Gujarat has about 200 MW. Maharashtra has about 450 MW of turbines that can be repowered. Totally about 1.5 
GW of turbines are nearing their design life and have the potential for repowering.

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

History of Repowering

1993/Calif., US
First Repowering! Plant 

Efficiency & Visual Pollution 
were the drivers

2009/Germany 
Incentive for Repowering 
for turbines over 10 yrs 
old, along with a grid 
compatibility bonus

2011/Tamil Nadu., IN
PROJECT AVATAR: India’s 

first commercial 
repowering project done 
by Gamesa       ( Now 

Siemens Gamesa)

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Re-powering Market Potential

Market Context | Re-powering In INDIA

Scenario and Context
 India has 35.7 GW of installed wind capacity (as 

on 31st March 2019)

 Wind power development commenced with 
installation and demonstration of first wind turbine 
with unit size of 55kW

 Installations of 90 kW-225 kW quickly followed. 
With increase in participation of wind market in 
1990s, WTGs of 225 kW to 500 kW size was 
preferred choice. Today, unit sizes range from 1 
MW To 3 MW.

 Hub heights have also evolved from initial 26 m to 
more than 100 m today.

 Old WTGs still operational in many states such as 
TN, GJ, MP and Maharashtra

 Most of these turbines have been installed in 
Class I wind sites with high wind potential

4

Source: MNRE and Wind Power Directory
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Repowering starts with a wind study. Advanced tools are available now. Repowering needs micrositing and project 
planning. Repowering is very different from a new project and involves a lot of challenges. The old turbine needs 
to be de-erected and then new turbine needs to be installed. 

Following chart shows a case study of a project done in 2011. In this project, 17 turbines of 250 kW were replaced 
by five turbines of 850 kW machines. PLF, which was 15, increased to 30 after repowering. The same wind park 
now produces approximately 65% of more energy compared to its earlier generation. 

Following details pertain to completed repowering projects, to indicate that repowering is possible.

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Re-powering Market Potential

Market Context | Re-powering Opportunity In TN
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Scenario and Context
 TN has current installed capacity of 8969 MW (as 

on March 2019). The wind generation started in 
Tamil Nadu from 1986 with the machine capacities 
of 200 KW, 225 KW, 250 KW, 410 KW, 500 
KW, 550 KW & 600 KW.

 These machines have served their life period and 
still running. Most of them are under EPA or EWA 
with a tariff of Rs.2.75 and Rs.2.90 per unit

 Due to technological advancement now the 
machine capacities are 750 KW, 850 
KW, 1500KW, 2000KW and 2100KW. 

 5Dx7D spacing norms for repowering has been 
relaxed based on the MNRE guidelines.

 Addressable market of 834 MW exists for 
repowering with higher rated machine

 Wind rich sites like 
Muppandal, Poolavadi, Kethanur and Perungudi
have significant capacity of 416 MW available for 
immediate re-powering
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SIEMENS Gamesa – Repowering Projects in India
Project – 1

Site : Aralvaimozhi

Customer: J K Fenner India Pvt Ltd

Project Size: 5 x 850KW

Turbine Model: G52-850KW

Replaced Installations: TTG-17 Nos

Year : 2011 

Project – 2

Site : Elavanthi, Coimbatore

Customer: Super Sales India Ltd

Project Size: 4 x 850KW

Turbine Model: G58-850KW

Replaced Installations: Nordtank-10 Nos

Year :  2011

Project – 3

Site : Pethapampatti

Customer: Ushdev International Ltd

Project Size: 3 x 850KW

Turbine Model: G58 – 850KW

Replaced Installations: Enercon – 11 Nos

Year : 2012

Project – 4

Site : Aralvaimozhi

Customer: Tanya Power

Project Size: 1 x 850KW

Turbine Model: G52 – 850KW

Replaced Installations: TTG, Pioneer, NEPC 

Year : 2017 
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(ii) Advantages

Repowering offers better grid management. The old turbines were not grid compatible. It offers all the advantages 
associated with green power.

(iii) Challenges

As for challenges, grid stability has already been discussed. 

Turbine spacing is a challenge. For the repowering projects, we need to reconsider the normal 5d / 7d which is 
applicable now.

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Advantages

Better Utilization of Wind Resource (In Tamil Nadu about
60% of the small turbines ( <400KW), installed before year 2000
are operating with a PLF range of 10 ~ 15%.)

Higher efficiency

Better Utilization of Existing Grid Infrastructure

More wind power from the same area of land

Better power grid integration with New Turbines Technology

Reduction in green house gases possible and hence the
possibility of earning more CER.

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Fresh PPAs for Repowering Projects: Repowering projects
should be allowed to terminate existing PPA and avail new
power sale option (PPA/REC/Captive) without loosing existing
access to grid/Other conditions

Turbine Spacing in TN (5D/7D) : Change of Micro-siting
norm from 5D/7D distance to 3D/5D as in all other states

Grid Stability at old substations: Various solutions are
available at turbine levels, at SCADA controls or at Sub Station
levels to improve the grid stability.

Challenges (1/2)

Fresh PPA for the repowering projects and the tariffs need to be decided because repowering is emerging and 
needs to be incentivised.
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© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Fragmented Ownership: Limited repowering opportunity as
the larger stretch of land for Repowering is not available

Logistics feasibility to move new WTG components: The
presence of Wind Turbines around the Repowering site create a
logistical challenge

Procedure for obtaining approval: The approval process is
unclear for Repowering as agencies have little/no experience.

Disposal of Old WTG

Challenges (2/2)

For the repowering potential of 1.5 MW, fragmented ownership is the biggest challenge. A cooperative model where 
five or six independent owners come together and let their turbines be replaced by a single turbine could be a solution. 

Approval process and disposal of old turbines are some of the challenges in repowering projects.

Repowering projects need to be encouraged. It helps the government as well as the investors. Of the 1.5 GW, 
about 85% of the turbines are in Class 1 sites. 

(iv) Wind – solar hybrids

We are the first company to do a commercial wind – solar hybrid project in India of 50 MW size. We are working 
on the optimisation techniques. There is a challenge since the tariffs are different for wind and solar. When both are 
in their peak loads, it is a challenge to prioritise one. Even if the tariffs are the same, some optimisation techniques 
should be possible, considering the other factors like the scheduled power for the next few hours, which would be 
economical in terms of cost per MW, etc. 

BIO: Mr P. Rajenthiran is VP & Head of Services, Siemens Gamesa Renewable Power Pvt Ltd. With nearly 30 years 
of experience, he has handled after sales business in leading companies in the power sector. His core competencies 
include service operations, business development, customer service, planning and administration.

WANTED SECOND HAND WIND MILL
We require a second hand Wind mill (with site) in good working condition with following 
specifications:

Capacity   : 850 KW to 1.25 MW
Preferred make  : Suzlon / Gamesa
      Last Five years Generation details
Present agreement with EB for adjustments

Contact : 95439 66697 |  email: nandagopalan.s@krishcarbon.com
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REPOWERING, LIFE EXTENSIONS AND THE ART OF GROWING OLD…GRACEFULLY – Mr Alok Kumar

The turbines that were installed before 2000 are nearing 
the end of their design life. One of the options is to 
decommission. Second option is life optimisation, made 
possible with a lot of digital tools. Third option is to 
repower, where we decommission the older turbines, do 
a new micrositing and put up a machine of the latest 
technology.

Life cycle strategy process, where an assessment of the wind farms is done, helps to find out whether it is techno-
commercially viable to go for life extension or repowering.

Different mathematical models are available to facilitate the process. Probabilistic analysis results have been used 
in this scenario. One option would be to infill with larger turbines. Another option is to have advanced controls to 
extend design life. Third option would be to continue operation with frequent inspection.

DNV GL © 2014

What are the options?

1

RIP

DECOMMISSION

LIFE OPTIMISATION

REPOWER

30 is the new 20!

WANTED SECOND HAND WIND MILL
We require a second hand Wind Mill (with site) in good working condition with following details:

Capacity : 850KW

Preferred make  Gamesa / Suzlon (need last five years generation  details)

Status of present agreement with EB for adjustment Contact :  98843 96041

Email :  vp@drguptaco.com
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In the case of infill with larger turbines, the life of smaller turbines get reduced. In the second option, when we 
incorporate the advanced control, not towards the end of the turbine’s life, but say 10 years prior, the design life 
can be extended up to 25 years or even more. In the last option, when we reach breakeven with the inspection 
cost, is the time to decide on decommissioning. 

In life extension, the older turbines continue to be operated, with necessary inspection and recertification. Partial 
repowering is more in practice in the USA. In partial repowering, the foundation and the tower are retained, and 
larger rotor dia is opted for. In this, a solar plant can also be accommodated. Another option is full repowering, 
where the old turbine is decommissioned and new ones are installed.

© Siemens Gamesa Renewable Energy S.A Creator Name | Department

Life Extension - Advantages

• Minimum 10 additional years of income 

• More reliable turbines that are easier to maintain keeping 
O&M costs low

• A long term & full service O&M contract to guarantee that 
operational costs are stabilized at the level generally 
incurred on a 10-year-old wind farm.

• A tailored investment & financing plan, based on 
technical audits of individual turbines, with the aim of 
achieving optimized cash flow for customers.

DNV GL © 2014

Spectrum of Repowering

3

FULL REPOWER
Complete decommission and 

replacement

Includes foundation work

LIFE EXTENSION
Certification exercise

Keep running turbines 
beyond life

PARTIAL REPOWER
Replace specific parts

Increase gross power capture

Increase reliability
 DNV GL White paper on Repowering

 Involvement in repowering projects in other markets
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DNV GL came up with a white paper in 2016 where these options were discussed. Repowering offers a lot of 
benefits. Energy generation would be more than four times of its present production. The older wind farms run at 
a capacity of 10% to 15%. When we account this and the new wind farms which run at 30% to 40% then the 
energy generation is likely to be more than four times. New turbines would also have grid compatibility. Besides, 
repowering is not a one-time opportunity, but a business model, a business that would continue to exist. 

As for repowering potential in India, there are wind farms of about 2,500 MW capacity, with turbines of less than 
500 kW. If 1 MW is considered, then there are around 10,000 MW of wind farms. If these turbines are repowered, 
it translates into 40,000 to 50,000 MW capacity. This shows that repowering market is huge and will continue to 
exist. Most of the sites are Class 1 sites. The turbines that are available now are for Class 3 sites. So new types 
of turbines suitable for these Class 1 sites would be required. 

There are some challenges too. Most of the old wind farms are connected to 11 kV lines. New models would need 
to be connected to 33 kV or 66 kV lines. Another challenge, as has been mentioned earlier, is the fragmented 
ownership. As for tariff, old turbines, in the example of Tamil Nadu, the tariff was around Rs 2.75. This is closer to 
the auction price prevalent now. Hence the techno-commercial aspect is not a challenge. When there is four or five 
times more energy generation, investment would be 2.5 to 3 times the original investment. With an energy generation 
that is four or five times the original, the tariff would not be an issue. But the government should introduce some 
incentive so as to develop an ecosystem. As per the repowering policy of 2016, the only incentive offered was in 
terms of the lending rate, where IREDA (Indian Renewable Energy Development Agency Ltd) offered 0.25% rebate.

As for life assessment, the general questions are how much of life does an asset have left and how to assess it. 
With the digitalisation trend, SCADA data, history of asset management are available. Those data, combined with 
the use of thermography, and rigorous inspection of the structure, would show the critical components that have a 
lesser life than the others. The results help in assessing the life of the machine.

DNV GL © 2014

Repowering Potential in India

30 November 20194

 2.5 GW with turbine of less than 500kW capacity

 More than 10 GW installed with less than 1 MW capacity of approx. 
20,000 turbines

 Maximum repowering potential in Tamil Nadu

 The Policy for Repowering of Wind Power Projects notified by MNRE on 
05 August 2016
 WTG of capacity 1 MW and below would be eligible for 

repowering under the policy.
 IREDA will provide an additional interest rate rebate of 0.25% 

over and above the interest rate rebates available to new wind 
projects .

 The Gujarat Government notified Repowering of the Wind Projects 
Policy in 2018.
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In life extension, some of the criteria that need to be considered are – the life beyond the present design life of the 
asset, whether existing software and hardware can be retained or if they need to be updated, and the inspection 
and maintenance regime for the extended period can be changed.

DNV GL © 2014

Life assessment

 How much “life” does my asset have left? 

 Include a number of engineering reviews – can be done as per DNV GL standards and certification 
available

 Simple, detailed or probabilistic approach

 Data required: Met mast data, operational SCADA data, history of asset management, etc

 Analysis can be on-going or one-off

 On-going assessment can be a good way of monitoring value of asset over time.

 Iterative process as optimisation can impact the remaining life of the Project. 

5

DNV GL © 2014

Lifetime extension – What needs to be considered?

 Additional lifetime beyond the original (design) lifetime of the asset

 Is the current O&M having an effect on lifetime? 

 If a component life cannot be extended, can the safe operation of the turbine still be achieved by 
other measures?

 Software and hardware can be updated to improve energy or reduce loading

 Inspection and maintenance regime for the extended period

6
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Numerical data presents a lot of opportunities. Using the data, it is possible to find out how the asset can be 
optimised. The data helps arrive at the remaining life, quantify the impact on fatigue load and downtime reduction. 
Based on this, a model is validated, helping one to take decisions.

What needs to be emphasised is that, decisions regarding life extension should not be taken towards the end of 
the turbines’ life. It can be taken for the green field project or it can be incorporated at the beginning. For example, 
DNV GL has a tool called WindGEMINI; it gives a continuous review about the remaining life of each component. 
This helps the user to know well in advance, which components are aging. Accordingly five or 10 years before the 
end of life, options for end of life stage can be considered.

DNV GL © 20147

Numerical Opportunities: data opens new doors

Advanced control using lidar device

•Lidar cost: Capital O&M 

•Cost of energy

•Capacity factor

•Turbine cost 

•Inflation

•O&M costs

+ uncertainties

•Fatigue load reduction

•Downtime reduction

VALIDATE! Simulate Optimize

Model Parameters
Remaining 

life
Quantify impact

DNV GL © 2014

Life assessment tool - WindGEMINI

 Multi-system model of an operating turbine

 Makes use of the SCADA data from the turbine and wind farm sensors

 Consists of three modules:

1. Online SCADA-Based Condition Monitoring

2. Structural Integrity Analysis

3. Fatigue Life Estimator

 Other modules: 

1. Power Curve Analysis

2. Downtime Analysis

8
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Similarly from SCADA-based condition monitoring, it is possible know in advance the components that would fail. 
The following graph shows a WindGEMINI analysis of turbine life, indicating the remaining life of a component.

So an assessment of remaining life is critical for every wind farm, irrespective of whether it is new or old. If this 
is incorporated into the model well in advance, it would be easier to decide whether to opt for life extension or 
repowering. 

DNV GL © 2014

SCADA-Based Condition Monitoring

 Failure detection algorithm that uses existing SCADA data

 Assessment of operating health of turbine main components using temperature signals recorded 
at the turbine

9

Start of deviation 
from model

Gearbox failure with 
18 months of advance 

notice

Ability to plan change-out of failing component. 

Decrease lost energy 

DNV GL © 2014

Key take-aways

 An assessment of the remaining life of your asset is 
crucial to determine your next steps: Extend, 
decommission, partial repower or full repower?

 WindGEMINI platform will allow the continuous 
monitoring of the asset life; hence allowing optimisation 
of asset operations

 A number of reviews are required for both lifetime 
extension and repowering. 

 Start your planning now... 

It’s never too early to start optimising your asset. 

10
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Life time optimisation should be the focus for any modern wind farm and hence there should be an early plan. The 
plan can include escrow design information, installation with load monitoring, predictive maintenance, etc. Recently 
DNV GL has developed a tool that can check the foundation health also. Foundation and BOP (balance of plant) 
can be designed for more than 20 years – 30 or 35 years if life extension is planned.

BIO: Alok Kumar received his bachelor’s degree in aerospace engineering from IIT Kharagpur and master’s in 
aerodynamics from IIT Kanpur. He has more than ten years of experience in the wind energy sector, having worked 
in India, Germany, Sweden, Taiwan and Sri Lanka. He has served as an expert on various committees including the 
one constituted by National institute of Wind Energy, for preparation and finalisation of EIA guidelines for development 
of offshore wind farms and for deliberating on various IEC standards for necessary adoption by Bureau of Indian 
Standards. Currently he serves as DNV GL’s Country Manager for India.

Panel interaction

Dr Balaraman asked what policy changes could drive repowering. 

Mr Nair said that repowering should be incentivised, similar to the trend in USA, Germany and other European 
countries. Idam consultant’s report has suggested many incentives, which the government could consider, he said.

Dr Balaraman asked Mr Palanivelan if TANGEDCO has taken any steps towards hybrid projects. 

Mr Palanivelan gave a comprehensive response: 
Intercropping solar panels inside wind farms is one 
possibility. The other is to have shared infrastructure, 
which has been tried. ReGen has already come up with 
a machine in which all the hardware is used for wind 
and solar for optimised capacity. We have come out 
with 1.5 MW of wind with 200 kW of solar, so that 
CUF can be improved. Challenges in hybrids, as far as 
Tamil Nadu is concerned, include land as mentioned 
earlier, because the wind farms are retail in nature. A 

DNV GL © 2014

And for the future…

 Lifetime optimisation is the focus for modern windfarms

 Plan early for this:

– Escrow design information

– Installations with load monitoring (Digital twins)

– Predictive maintenance

– Site specific design

– Add structural inspections to long-term O&M plans

– Create document preservation plan for O&M records

– Design foundations and BOP to 30+ years

11
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minimum of 3 to 4 acres is needed for a windmill, for 
micrositing. Inside this land, there is concern to allow 
solar panels to be put up. It is learnt that movement 
of maintenance vehicles is difficult. So the investors or 
wind farm owners may come up with a solution. Tariff 
is another point that needs to be looked into. TNERC 
is yet to come out with a tariff for hybrids. If any of the 
wind generators files a petition with TNERC, proposing 
a tariff, TANGEDCO is willing to accept it.

Dr Balaraman mentioned that most of the generators are 
captive in nature. He asked if the status would change 
after repowering. 

“As far as policy is concerned, it requires the state 
to consider repowered machines on par with new 
machines. The facilities extended as per prevailing tariff 
order would continue,” said Mr Palanivelan.

Dr Balaraman asked Mr Rajenthiran the challenges for 
OEMs, with old machines being in Class 1 sites and 
the new ones coming up in Class 2 and predominantly 
in Class 3 sites. 

“There is a range of products for different wind regimes. 
Now development is happening only in Class 3 sites, 
where suitable products are available. But if repowering 
opens up and if it has to be in Class 1 site, the products 
just need to be brought in as they are readily available. 
It’s not a challenge,” said Mr Rajenthiran.

“But what about the commercial vs technical aspects?” 
asked Dr Balaraman. 

“OEMs cannot dictate prices like before. We have to 
adjust to the market prices,” responded Mr Rajenthiran. 

Dr Balaraman asked how to decide whether projects 
should be repowered or given life extension. 

“If the major components of the older wind farms have 
reached their life, it is technically not feasible to extend 
life. The techno-commercial criterion would dictate that 
it would be better to opt for repowering. But in certain 
cases where the machines are operating well, they still 
have life, then life extension can be opted for,” said Mr 
Alok Kumar.

“But if I talk about commercial aspect, which is the class 
of machine that one can opt for life extension and which 
class can one choose for repowering. For example we 
have 250 kW to 1 MW machines?” asked Dr Balaraman. 

 “There are two issues here. For some of the old 
machines, we do not have data. There was no SCADA 
system. So it is difficult to accurately quantify the 
load experienced by the machines. Yet, it has been 
observed that the machines were designed with a lot 
of margins. Because there were a lot of uncertainties 
and the wind market wanted to be very cautious. So 
there may be three different cases. One, where enough 
data is not available or information to predict accurately, 
repowering would be better. Second, where we can 
accurately predict that critical components like gear box 
or generator would fail; and there would be commercial 
consideration also, as to put up a new one with 20 years 
of life or to completely decommission it. Third one where 
you can see that all the major components are intact 
and they can be considered for life extension,” replied 
Mr Alok Kumar. 

Q&A Session

Q: How is the tariff for repowering determined?

Mr Nair said that it should be compensated in such a 
way that the additional investment is covered.

Q: For an existing banking arrangement, will the banking 
continue in case of repowering?

Mr Palanivelan said that repowered machines are 
treated as new machines. “We also give a new tariff for 
the repowered machines that are under sale to BOOT 
category. As per the policy, up to three years’ average, 
the old tariff should be given, beyond that the new tariff 
has to be given,” said Mr Palanivelan. Mr Rajenthiran 
said that they would suggest repowering only if the 
existing tariff was feasible. 

Q: Would additional generation be permitted for captive 
use?

Addressing the technical aspect, Mr Balaraman said 
that, considering the wake effect, etc. the capacity 
increase is only marginal. “Only energy increases up to 
four times,” he said. 

Addressing the commercial aspect, Mr Palanivelan said, 
“The old machines are under energy wheeling agreement 
or energy purchase agreement with TANGEDCO. As far 
as energy purchase agreement is concerned, they are 
clear that average of three years’ generation should be 
given the old tariff. Any excess generation is paid as 
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per the new tariff fixed by TNERC. Regarding energy 
wheeling agreement, policy is vague and says that the 
existing facility should continue for existing generation 
i.e. average of three years’ generation. If you repower 
the machine, generation may increase by nearly 60%. 
As per the present wind tariff order, banking facility is not 
extended for the new machines. So the government or 
TANGEDCO now wants to increase the existing banking. 
It is debatable and sub judice in various courts. We 
have to agree that banking is beneficial for the generator 
and because of that benefit this capacity addition has 
happened. If the old machine generates one lakh unit 
per season, if you repower, it will generate 1.5 lakh 
units. For the one lakh units, we have to give banking, 
for the additional 50,000 units, banking is not allowed. 
This is one of the reasons we have filed with TNERC to 
come out with a procedure. If TNERC is willing to extend 
banking facility to the existing generators, TANGEDCO 
is willing to offer banking.” 

Q: The design life is for 20 years, why is the PPA for 
25 years?

Dr Balaraman: The type certificate given by the 
certification body takes into account all the aspects 
of design parameters, safety margin and then decides 
on the design life. If an owner wants a design life of 
25 years, then at the time of certification itself, with 
additional simulation and additional documentation, if 
the OEM is ready to go for additional investment, a 
design life of 25 years can be certified. As an aside, wind 
industry is the first one to go for third party independent 
certification. 

Q: Will PPA be extended, if machine’s life is extended?

Mr Palanivelan: Regarding the technical aspect, NIWE 
has to do the retesting and decide if the machine 
requires recertification. The central government is yet to 
come out with a decommissioning policy or repowering 
safety standards. Regarding commercial aspect, we are 
willing to extend, if TNERC is agreeable. Shortly we plan 
to approach TNERC regarding this aspect. 

Q: All the turbines are located in high windy zones. All 
the new technology turbines are in low wind areas. If 
we retrofit, what will be the impact on the performance 
of the turbine?

Dr Balaraman: There is no impact on the performance. 
Class 3 machines cannot be installed in Class 1 sites 

because of safety implications. Otherwise it has to be 
de-rated and operated with a lower efficiency.

Mr Alok Kumar: The turbine models that are available 
now, larger rotor dia and longer hub height, they will 
not be techno-commercially suited for Class 1 sites. 
But the Class 1 machines that are available in India, 
installed between 2000 and 2010, they were designed 
mostly for European conditions. Later OEMs started 
customising and designing for Indian conditions. The 
older Class 1 machines can be tweaked for Indian 
conditions. Knowhow is available for such conversion. 
Such machines can be optimised for these sites. 

Q: There are machines totalling 700 MW capacity, 
which are 20 years old; 60% of this is connected to the 
distribution lines. If generation increases by four times 
will infrastructure be sufficient?

Mr Palanivelan: We have classified the repowering in 
two phases. Phase 1 does not need infrastructure 
improvement. It is capacity addition. If you repower eight 
numbers of 250 kW machines, with a 2 MW machine, the 
same infrastructure can be used. Increase in generation 
can be handled with the existing infrastructure. If additional 
transmission capacity is needed, there are three ways of 
doing it. In the substation owned by TANGEDCO, you 
can do on your own. Or you should pay the enhanced 
IDC (infrastructure development charges). If you repower 
1.5 MW machines into 3 MW machines, you need to 
pay IDC for the additional capacity. We will provide the 
additional infrastructure needed, subject to technical 
feasibility and land availability. If the repowering is done in 
your own 10(1)substation, then it is under your purview. 

Q; It was not 10(1) 20 years back. It was all connected 
to distribution substation. Due to capacity increase, if 
700 MW becomes 1,000 MW, is it possible to give 
new connectivity?

Mr Palanivelan: It is possible. Earlier substations had 2 x 
25 MVA transformers in a 50 MW substation. Almost all 
the substations are 110 kW. So we need to construct 
another 25 MVA transformer. 

Q: In that case it will not come under 10(1)?

Mr Palanivelan: Yes it will be under class 4 section. 

Dr Balaraman: When you move from 250 kW or 500 
kW to 1.5 MW turbines, 11 kV connectivity may not 
be possible. Say, it is a 2.5 MW turbine, it cannot be 
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connected to a 11 kV feeder. It would need a 33 kV or 
66 kV line till the pooling substation. 

Q: For how long will the machine go on after repowering 
or life extension. What happens after that?

Dr Balaraman: Repowering is nothing but having a 
new machine. Any new machine will have 20 years 
of design life, as per the type certification. Based on 
the assessment being done, life extension may be for 
three years or five years, etc. depending on the frequent 
reassessment being done. 

Q: Speakers mentioned that the government should 
incentivise repowering. Can’t a cost benefit analysis be 
done to justify it for the investor or the retail investor? 
Does it need to have a government incentive?

Dr Balaraman: Not necessary in our view. It will have 
to be on a case-to-case basis. You need to have the 
micrositing, and understand the proposed capacity 

addition. If you see the generation, because you will be 
paid by kWh basis, the revenue will increase at least by 
three to four times. What Mr Nair mentioned is about the 
support needed for land and infrastructure development. 

Q: What would be the cost for life extension per MW, 
for a well maintained turbine? What would be the O&M 
expenses after life extension?

Mr Rajenthiran: It would be on a case-to-case basis. If 
you want to extend the life of your machine, you have to 
start the exercise by the 12th to 15th year. Interventions 
are based on the requirement. Some turbines might 
call for a bigger intervention. Some may not require 
intervention at all. So it is based on the data. Regarding 
the O&M expenses, it will be almost the same as your 
15th year or 16th year fee, with escalation up to the 
30th year. Capex cost is on a case-to-case basis. Some 
projects have been done at 20% of the initial cost. 

Session 5 – OFFSHORE WIND

SCALING UP OFFSHORE WIND – Mr Patrick Woodcock

The chairperson Mr A. S. Karanth, an independent 
consultant with more than 20 years of experience in the 
wind industry, and prior work experience in companies 
such as Archean Group, BF Utilities and Caterpillar, gave 
an overview of the session.

The panel members were Mr Patrick Woodcock from 
Massachusetts, Mr Alexander Ohff of World Forum 
Offshore Wind, Dr Rajesh Katyal of NIWE and Mr Alok 
Kumar of DNV GL.

Many states along the east coast of the United States 
and California, have started showing interest in offshore 
wind energy. In addition to Massachusetts, New York 
has started two 800 MW projects and Connecticut a 
400 MW project. 

There is an increasing partnership between the federal 
government and the states. The federal government is 
also looking into concerns that have been raised about 
the impact of all the offshore wind development on 
fishing interests.
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INDIA’S POTENTIAL AND LESSONS FROM GERMANY - Mr Alexander Ohff

One interesting political alliance that has developed is 
the support extended by states that are traditionally 
into oil & gas development as they see the economic 
opportunity of deploying offshore wind. An alliance has 
been created in Congress to develop offshore wind 
responsibly.

Constraints in the existing transmission system are being 
looked into. New England region which has a total peak 
load of about 30,000 MW, has been identified, to see 
if we could accommodate about 7,000 MW of offshore 
wind energy into the transmission system. We are in 
the planning process of what needs to be done to 
accommodate the additional capacity.

The state coordination on layout design and power 
projects, to accommodate fishing and transit of 
maritime vessels, would continue. Planning for strategic 
electrification is going on, so that offshore wind energy 
is a continued part of our electrical mix. 

Europe has shown that the issues we face can actually 
be solved, through regulatory structures, maintaining 
schedules, etc. There is an interest to continue to 
attract global energy leadership. Offshore wind is sure 
to become a contributor to the electrical mix in Asia 
and the United States. 

BIO: Mr Patrick Woodcock is the Undersecretary 
of Energy in the Executive Office of Energy and 
Environmental Affairs. He oversees the Department 
of Energy Resources and the Department of Public 
Utilities and serves as Massachusetts’ representative 
in the New England States Committee on Electricity 
(NESCOE). In one of his previous stints, he worked for 
the US senator Ms Olympia Snowe and was one of the 
congressional staffers that authored the overhaul of fuel 
economy standards in the 2007 Energy Independence 
and Security Act.

I represent World Forum Offshore Wind (WFOW), a non-
profit organisation, founded in 2018, solely to foster 
the growth of offshore wind internationally. WFOW, with 
offices in Hamburg and Singapore, represents the supply 
chain of offshore wind. Of the 18 members of WFOW, 
Suzlon from India is one of the founding members.

Offshore market - overview

First offshore wind development started in 1997-98 with 
small near-shore wind projects, like the state-owned one 
in Sweden, and Vindeby in Netherlands. It was the first 
successful trial of wind turbines deployed at sea. Some 
of them have already been decommissioned because 

they were set up more than 20 years ago and had reached the end of their design life. 

Data from end of 2018 shows 22GW of offshore wind energy globally. Offshore wind market is dominated by 
European countries like UK, which tops the list. Germany has about 6.5GW of offshore wind projects. China is an 
emerging market. There are some smaller markets like Netherlands and Belgium. 

REQUIRED: WINDMILLS OF 1.25 MW CAPACITY

We are looking for purchase of a few Windmills of 1.25 MW (Suzlon Make) commissioned in 2003-

2008. Interested Parties may please send details of the Windmills, with Asking Price & Payment Terms 

to the following Email Id: bdm@maithanalloys.com, Mobile No. +91 9903172388
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From the global curve of the market, it can be seen that offshore market is still in its infancy.

Our vision is addition of 500 GW globally by 2050. It is not a random target, but a figure in line with the Paris 
Treaty and in line with the International Renewable Energy Agency (IRENA) projections of offshore wind as a source 
of electrical mix. IRENA’s projection is about 520 GW.

By end of By end of 
2018, 2018, 22GW22GW
global global 
Offshore Wind Offshore Wind 
capacity in capacity in 
operationoperation

1

Offshore Wind

Status Quo

OUR

MISSION

WFO Mission:WFO Mission:
Add 500 GW Add 500 GW 
offshore wind offshore wind 
by 2050by 2050

2

SS                                                              Source: IRENA

In line with 
IRENA projection 
of 520 GW 
Offshore Wind by 
2050 to be in 
line with Paris 
Agreement 
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India’s offshore scenario

The Indian target is well known – 5GW by 2025 and 30GW by 2030. For an offshore wind project to take off, one 
or two years are needed to prepare regulatory framework, and about two years are needed to install. A target of 
5GW by 2025 is ambitious, but not unrealistic.

India has tremendous market potential. With more than 7,000 km of coastline, with so many off-takers, and with a 
market that calls for more electricity, India is made to have a lot of offshore wind energy. 

Wind speed of 6 to 7.5 m / sec, which is of class 2 or class 3 category, offshore is highly favourable. India has a 
big asset of well-developed supply chain, which is in contrast to countries like Taiwan, where there is no onshore 
wind supply chain. So all in all, supply chain, market demand and natural conditions are all very favourable. Though 
there is a difference between onshore and offshore wind in terms of science of the turbine, etc. India’s existing 
onshore supply chain is a good base to start with.

India’s first offshore wind project could be of several hundred MW and the initial process could go on up to 2022. 
Demonstration projects, to be realistic, would cost more. They are not comparable to the cost of mature industry 
like in UK or Germany. But to develop a new market, there is a need to invest first. So the first two to three years 
are the ones to develop. India’s government should support R&D, since that is required for sustainable and good 
functioning of offshore wind industry. 

In phase 1, which could run from 2023 to 2027, producing about 2.5 GW, the industry would mature and the cost 
would go down. In phase 2, which could run from 2028 to 2032, about 5 GW could be generated. 

The Expression of Interest (EoI) for 1000 MW in Gujarat got tremendous international interest. Tamil Nadu is also in 
the process of coming up with something similar. The framework needs to be clear. Because offshore wind is an 
infrastructure project. When leading utilities, banks and infrastructure companies come to India, they want to have 
security of their cash flow, want to know the rules and the risks. Clear regulatory framework is the key to attract 
foreign investors and suppliers and also domestic ones.

There needs to be a focus on adequate grid planning. Because unlike in onshore projects, where delay in schedule 
may be for a few months, in offshore projects, unless planned, the delay may be up to two years. 

3

- Preliminary Site 
Assessment

- Initial projects (Nearshore)
- Targets & Roadmap

- Defined regulatory 
framework

- Offshore Projects
- Maturing industry, 

decreasing LCOE

- Market competitiveness
- Offshore Projects, 

Deepwater Potential?

Initial Stage
2018-22

Phase 2
2027-32

Phase 1
2023-27

500 MW 5 GW~ 2-2.5GW

India Offshore Wind

Framework
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The third aspect is supply chain and competencies. People have to be trained in India for offshore wind projects. 
It’s a new market and training is normally for about a year. Then for the new ships such as installation vessels and 
transfer vessels to be built, it takes about two years.

Lessons from Germany

The first offshore project planned in the late '90s took more than five years to materialise, because the regulatory 
framework was not clear. So the Federal Maritime and Hydrographic Agency (BSH) in Germany was made the central 
office to coordinate with the project stakeholders. And then special areas were designated for offshore wind. With 
these two mechanisms, there was tremendous growth in offshore wind in Germany.

Germany had a demonstration project called Alpha Ventus. To help with preliminary investigations, the government 
installed three met masts. Demonstration projects help, when people are not sure if 5 to 6MW turbines could be 
deployed in 25 m water depth and if it would be technically feasible.

CONNECT
Via global summits, 
networking events, 
and workshops 

4

Germany Offshore Wind

Permit Situation

In the beginning years, the unclear regulation in Germany led 
to a non-structured planning of projects in the German EEZ 

and within the 12miles zone. The result was – no project has 
been realized despite many years of planning

With an understandable permit situation and the appointment 
of one central office (BSH), clarity could be obtained of where 

and how to build offshore wind projects

Designated areas (yellow marked) have been worked out for 
offshore wind projects

SS                                                              Source: BSH

5

Germany Offshore Wind

Preliminary
Investigations

FINO Project – Installation 3 met masts to gather and 
provide reliable wind data

FINO1 – installed 2003, Southern North Sea

FINO 2 – installed 2007, Eastern Baltic Sea

FINO 3 – installed 2009, Northern North Sea

SS                                                              Source: FINO
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In Germany, there was a delay in connecting offshore wind energy to the grid as the lead time for critical components 
to the offshore site were underestimated. 

Lack of cable layers and installation vessels, etc. led to increase in cost and time.

In Germany’s initial phase, projects came to a standstill sometimes. So a balanced development without peaks and 
stalemates is necessary.

Recommendations from WFOW

Ship building, steel structures including foundation, and turbines are three of the main pillars that India’s supply chain 
needs to consider. 

6

Germany Offshore Wind
Demo Project “Alpha Ventus”

SS                                                              Source: Alpha Ventus

Alpha Ventus – first 60 MW demo Offshore Wind project:

5x RePower (Senvion) 5 MW turbines on Jacket foundation

5x Areva Multibrid (now part of Siemens Gamesa) 5 MW turbines on 
Tripod foundation

24-30m Water depth

60km distance to shore in the German North Sea Installed 2007-09

LOBBY
On federal, 
municipal, and local 
levels of government

INFORM
Via media channels, 
conferences, and 
databases

CONNECT
Via global summits, 
networking events, 
and workshops 

7

India Offshore Wind
Consideration on 
Supply Chain 

Shipbuilding

- Different markets from purpose 
designed Jack Up Vessels to smaller 

high speed crew transfer vessels

Steel structures

- Foundations, Topsides, Steel towers 
and Transition Pieces

Turbine

- Complete Turbine or Key Turbine 
components?
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are properly completed. As with any country that does a proper study for three to five years for offshore wind 
development, India is doing the same. 

Wind study

As a first step, NIWE has come up with an offshore wind map. As per the policy, work has to start initially at 12 
nautical miles and then proceed up to 200 nautical miles from the coast. For that purpose, 74 met masts have been 
set up along the coast. The wind map indicates that the southern tip of the country, Rameswaram, Danushkodi and 
Kanyakumari have wind speeds up to 9.5 to 10 m/sec at 100m level. 

In the western coast, at Gujarat, the wind speed is modest at 7.5 to 8 m/sec and sometimes it’s detrimental because 
of the cyclonic conditions. Along the elevated hills of Goa, Kerala and Karnataka, winds are not good for offshore 
wind turbines. So this is the scenario along the 7,600 km coastline. 

With the preliminary meso-scale mapping, estimated potential is 36 GW in Gujarat and 31GW in Tamil Nadu. But 
this needs to be rechecked with long-term measurements, for better and credible solutions. 

WFOW’s recommendations for India are:

•	 Regulatory	 framework	 of	 offshore	wind	 should	 be	 clearly	 developed,	written	 and	 announced,	 to	 attract	 leading	
international suppliers and also domestic ones. Stable regulatory framework would make Indian offshore wind 
market successful.

•	 A	 small	 demonstration	 project	 is	 necessary	 to	 get	 the	 people	 and	 the	market	 excited,	 as	 it	 did	 in	USA,	 and	 in	
Taiwan. 

•	 A	 clear	 step-by-step	 road	map	with	 realistic	 targets	 is	 necessary.

BIO: Alexander Ohff, equipped with an MBA, has ten years of experience in the wind energy business, seven years 
of which are in offshore wind market. He works for RWE, the biggest utility in Germany and one of the leading 
offshore wind project companies. He also serves as the executive vice president for Asia Pacific region at World 
Forum Offshore Wind (WFOW).

OFFSHORE WIND ENERGY DEVELOPMENT IN INDIA - Dr Rajesh Katyal, NIWE

As one of the technical arms of Ministry of New and 
Renewable Energy (MNRE), NIWE has been studying 
India’s potential for offshore wind development. India 
has an estimated potential of 300GW at 100m height. 
Recently NIWE estimated that the potential is 600GW 
at 120m height. 

When turbines are deployed on land at Rs 7 to 8 
crore per MW, putting turbines at sea at Rs 18 to 20 
cr becomes the second priority. Though India plans 
to install turbines at sea, the aim is to proceed after 
ensuring that all the studies and surveys with regard to 
wind resource assessment, bathymetry, oceanography, 
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With the support of DNV GL, several feasible locations in Gujarat and Tamil Nadu were identified. Considering the 
country’s security aspects, some of the locations could not be considered and hence at present, 12,000 sq km can 
be earmarked in Gujarat for deploying offshore wind turbines.

Needs to be Re-validated

• India is blessed with a coastline of 7600km
• Estimated Offshore Potential based on Meso-mapping    

- Gujarat - 36 GW 
- Tamil Nadu - 31 GW  

(Assuming 3MW /Sq. km of seabed area)

Target for Offshore Wind Power Development set by 
Government of India :-

 5 GW – 2022 
 30 GW – 2030 

Offshore Potential In India

74 nos of coastal mast (20 to 120m height)

Proposed Offshore windfarm project at Gulf of Khambhat ,   Off GujaratProposed Offshore windfarm project at Gulf of Khambhat ,   Off Gujarat

Site Name Gulf of Khambhat
(Zone –B1) (400 Sq.km)

Taluk/District / State Jaffrabad/Amerli / Gujarat

Lidar location 20°45'19.10"N , 71°41'10.93"E

Water Depth -15m (based on NHO* chart)

Distance from coast 23km

Nearest Village Pipavav

Nearest Town Jaffrabad

Nearest Railway Station Rajula Junction

Nearest Airport Diu

Nearest Port Pipavav/ Jaffrabad

Nearest Electrical
Substations onshore

Ultratech 220kV

CRZ
(as per 2011 notification)

Zone IV

Zone-B1

400 sq.km

Lidar commissioning on :Nov.2017
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Tamil Nadu with a wind speed of 10 m/sec at 100m, which is a class 1 site as per International Electrotechnical 
Commission (IEC) 61400, is ideal for offshore wind development. 

Optimisation

With the help of a Lidar set up two years ago at 24 km from the Pipavav Port in Gulf of Khambhat, Gujarat, NIWE 
has prepared a detailed wind speed report. The report for a year is available at NIWE website for the benefit of 
the stakeholders. The second year’s data would also be uploaded by Dec 2019. Based on the first year data, the 
average wind speed at 100m is 7.5 to 7.7 m/sec.

Lidar measurements are being taken at 12 heights starting from 40m to 200m level, suitable for offshore wind 
turbines. Gujarat coast has class 2 / 3 wind speed. European offshore wind turbines are designed for class 1 wind 
speed, which is 10 to 11m / sec. 

If European turbines are to be used in India, there’s a need for optimisation of the power curves, which would 
mean the European or Indian companies will need to invest a lot of money and that can happen only when there’s 
a bulk of potential available, particularly in Gujarat. Considering the plant load factors, optimisation of the power 
curve is essential. 

Geodesy

NIWE provides technical support to the ministry as well as to the Solar Energy Corporation of India (SECI), as a 
part of which bathymetric study and the wave study are being done. Wave buoy radars have been installed and 
high tide and low tide levels are being monitored. 

NIWE has conducted the geophysical survey, magnetometer study, position of gas line, etc. NIWE has also done the 
sea bed studies to understand the subsoil characteristics up to 30m. Grab sampling has also been done underneath 
the water, particularly for first 15cm, to understand the quality of soil. 

Lidar wind speed data (m/s) Lidar wind speed data (m/s) 
(Mean)(Mean)

Height (m) 40m 60m 70m 80m 87m 100m 104m 120m 140m 160m 180m 200m

Nov 17 5.39 5.64 5.73 5.83 5.89 6.00 6.06 6.21 6.36 6.50 6.64 6.73

Dec 17 6.41 6.94 7.05 7.17 7.25 7.36 7.44 7.58 7.74 7.89 8.00 8.06

Jan 18 4.96 5.25 5.35 5.43 5.49 5.58 5.63 5.75 5.87 5.97 6.06 6.11

Feb 18 5.72 6.06 6.18 6.27 6.31 6.36 6.39 6.48 6.51 6.56 6.59 6.57

Mar 18 6.20 6.56 6.72 6.87 6.95 7.05 7.11 7.26 7.35 7.41 7.45 7.49

Apr 18 6.49 6.66 6.74 6.81 6.84 6.88 6.90 6.98 7.02 7.07 7.10 7.12

May 18 8.36 8.50 8.57 8.62 8.65 8.68 8.71 8.78 8.83 8.88 8.91 8.86

Jun 18 9.33 9.52 9.60 9.67 9.72 9.77 9.82 9.75 9.85 9.98 10.10 10.17

Jul 18 9.62 10.01 10.10 10.52 10.57 10.57 10.58 10.70 10.83 10.96 11.07 11.14

Aug 18 8.83 9.10 9.20 9.68 9.72 9.79 9.81 9.89 10.00 10.13 10.24 10.29

Sep 18 6.28 6.41 6.48 6.77 6.81 6.91 6.94 7.05 7.14 7.21 7.27 7.29

Oct 18 4.33 4.49 4.58 4.68 4.73 4.80 4.85 4.98 5.08 5.16 5.23 5.25

Annual Average 6.83 7.09 7.19 7.36 7.41 7.48 7.52 7.62 7.72 7.81 7.89 7.92

Nov 18 4.79 4.96 5.05 5.13 5.18 5.22 5.26 5.36 5.42 5.48 5.55 5.58

Report , RAW data & time series data hosted in NIWE website for the benefit of the stake holders link (http:https://niwe.res.in/)
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Oceanographic and soil parameters have been done using current meters, wave riders, side scan sonars and the 
echo sounders. The data would be in public domain after approval from the ministry.

The data would help in defining the bearing capacity of the soil, which is needed for designing the pile or caisson 
foundation, since the foundation costs 30% to 35% of the overall cost of offshore turbines. 

Recently NIWE started the geotechnical study also at Khambhat, where in-depth core penetration study for 60m 
depth – requirement as per European norms – would be done. For 8 MW turbines, the rule is that the foundation 
depth should be 48m. Geotechnical report would be useful for international players to decide on the type foundation 
and design the same.

GeoGeo--physical Investigation at Gulf of Khambhat, off Gujarat coast physical Investigation at Gulf of Khambhat, off Gujarat coast 

Current Meter Installation Wave –Rider Installation 

S.no Depth(m) Type of Soil

1. up to -9.5 Very soft to medium stiff silty clay

2. -9.5 to -11.5 Very dense silty sand strewn with the lense of the clay layer

3. -11.5 to -30 Very dense silty sand

GeoGeo--Technical Investigation  Technical Investigation  

Proposed Geo-technical Investigation
5 bore holes to be carried out
- Up to 60m soil penetration

Name WGS84 Lat WGS84 Lon
C1 20 38.950575 N 071 43.32191 E
C2 20 39.75061 N 071 42.741054 E
C3 20 46.404975 N 071 46.660932 E
C4 20 49.699371 N 071 45.692871 E
C5 20 40.45979 N 071 47.784179 E

Recommended bore hole locations 
based on Geo-physical Investigation
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Present proposal

Proposal for developing the 365 sq km has been sent to the ministry. The revised proposed viability gap funding is 
Rs 8400 cr. After the proposal is approved by the Department of Expenditure and then by the Expenditure Financial 
Committee comprising of financial experts, it would be placed for Cabinet approval. Tenders would be called for, 
after Cabinet approves the same. 

As per the proposal to SECI, the entire area would be divided into four zones, where there could be four entities 
of 250 MW or the alternative of 500 MW x 2 or 1 GW x 1.

NIWE has done the micro-siting for this 1GW, assuming 4 MW, 6 MW and 8 MW turbines. Even if the distance 
between turbines is considered as 7 times the dia, and the distance between rows as 14 times the dia at 7.5, the 
plant load factor (PLF) works out to 35% only. That is the reason why bringing European turbines that have been 
designed for zero degree or sub-zero degrees to the Indian seas would have different PLFs. 

So there is a dire need to optimise on the power curves so that for low and moderate winds observed in Indian 
coast, particularly in Gujarat, the PLFs can be increased. The scenario in Tamil Nadu is different since the wind 
speeds are 9 to 10 m/sec, and hence 42% to 45% of PLF can be attained with European turbines. 

EIA study

NIWE has done an environmental impact assessment (EIA) study. NIWE has also done the noise study as per IEC 
61400 / 12 /1 which is a standard on noise. With a maximum distance of 3,000m travelled from the project site, noise 
up to 35 to 45 decibels will not at all affect inhabitants who are staying on the coast, which is about 23km away. 

The study has revealed that there will not be any impact with regard to the noise on human inhabitants, on turbidity 
of water, and on aquatic animals like fishes, nesting turtle, etc. Since this is the pre-feasibility report, the company 
that wins the bid will need to do an EIA study again as part of the project report.

CRZ1 notification of MoEFCC is only for biosphere reserves, eco-sensitive zones, etc. This site is under CRZ 4 and 
hence this project is clear with regard to the environmental considerations too. 

Tentative Tentative –– Micrositing & Power Evacuation facil ity Micrositing & Power Evacuation facil ity 

365 Sq.km

Layout based on 
assumption of 
+6 MW WTG 
(RD -152m 
& HH-90/120m
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Port requirement

Pipavav port, which is adequate for 1GW, can be used after some levelling and concreting so as to transport the 
blades, generators and other sophisticated instrument. If the target of 5GW by 2022 in Gujarat is to be considered, 
this port will have to be developed independently as an offshore wind port like what Denmark and Netherlands 
have done. 

Noise simulation study Noise simulation study 

Key results :
maximum distance travelled is 
3 kilometres at wind speed 
conditions of 8 m/s. 

The range of low frequency 
vibrations is from 145 m to 
3049 m. 

As the distance from land is 8 
times this length, noise from 
the wind turbine is not 
expected to affect any human 
habitation on land

 Pipavav port has acted as the service base for a number of off-shore activities in the oil & gas sector.
 The port has also leased out land for a variety of services including liquid and RORO facilities.
 Dry-dock facilities are available next door for minor/major repairs for marine vessels/structures.
 With a large waterfront, deep draft & and ample storage area,
 Pipavav port is well suited to service India’s first Offshore Wind Energy Project.

N e a r b y  p o r t  – P i p a v a v
O F F  S H O R E  C A P A B I L I T I E S

Existing Port tariff for OSV/PSV vessels is available on Pipavav port website – www.pipavav.com

Discussions are on with Pipavav port, the biggest in Gujarat, a private port operated by APM Terminals with the 
support of Danish authorities. 
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About 30km away is the private Adani port which can be used for O&M purposes once the turbines are operational. 
This will need to be used exclusively for installation and commissioning activities. Ministry of Shipping and Road 
Transport would have to expedite the process, as this is one of the bottlenecks in meeting the target. 

Proposed Lidars

Based on a study by DNV GL, 1900 sq km has been earmarked and NIWE is installing two Lidars. These are 
planned to be installed by 31 March 2020; data from the Lidars would be available by March 2021. 

Similarly Lidars are being planned for Tamil Nadu and are proposed to be done as well by March 2021. For the 
first site near Ramanathapuram, five years of data, mostly sea data, are already available. Near the coast, the wind 
speed is 8.5 m/sec at 100m. Moving towards sea it is 10 m/sec.

Met-Ocean measurements (Lidar based wind measurement,wave,tide, water current, salinity, temperature etc)
at Gulf of Khambhat, off Gujarat Coast for fostering the growth rate of offshore wind in the country

Together with the existing LiDAR at Gulf of Khambhat (Latitude: 20046’36.92” N Longitude: 71040’9.93” E) and the satellite data, the proposed 2 nos. of LiDARs can provide information on wind

characteristics to cover up an area of about 4800 sq.km, wherein approximately 14 GW (~50% of the Installable Potential announced by MNRE) wind farm capacity can

be developed.

Zone Area (sq.km)
Approx.

Installable Cap. 
(MW)

Zone A 1921 5763
Zone B 2924 8772
Total 4845 14,535

Multi-criteria

 Wind Potential

 Water depth

 Marine traffic

 Proximity to shore

 Logistics

 Seismic risk

Met-Ocean measurements (Lidar based wind measurement,wave,tide, water current, salinity, temperature etc)
at Gulf of Mannar, off TamilNadu Coast for fostering the growth rate of offshore wind in the country

Multi-criteria

 Wind Potential

 Water depth

 Marine traffic

 Proximity to shore

 Logistics

 Seismic risk

Approximately 6 GW can be accommodated

TamilNadu Coast



NOVEMBER 2019 • WINDPRO • 57

The second proposed Lidar site is near Valinokkam, also in Ramanathapuram district, and the third is near Tuticorin 
port.

Testing station

Off the Tamil Nadu coast, near a narrow strip of land jutting to the east, four demonstration turbines are being 
planned. This would also serve as the national offshore test centre. The reason for choosing this site is that, NIWE 
already has an onshore test centre at Kayathar, about 150km away. 

Zone Plan of commencement of 
measurement/Ongoing
measurement

Completion of 
measurement

Proposed
GW

Zone B1 Nov.2017 Oct.2018 
(1 year)

1.0 GW

Zone A Mar.2020 Mar.2021 5.7 GW

Zone B2 Mar.2020 Mar.2021 7.7 GW

Total (Installable GW) 14.4 GW

Gujarat state

Tamil Nadu state

Zone Plan of measurement Completion of 
measurement

Proposed
GW

Zone C Mar.2020 Mar.2021 3.5 GW

Zone A Mar.2020 Mar.2021 2.0 GW

Total (Installable GW) 5.5 GW

Government of India -Plan for Offshore wind Power Project to meet the target

Wind /Oceanographic studies will be completed by 2021 aimed at ~20 GW 

Proposed Offshore National Test Center-Research Station at Dhanushkodi, Rameswaram, TamilNadu

Year 100m WS
2013 8.76
2014 8.29
2015 7.91
2016 8.33

Government of Tamil Nadu is in the process of finalising a land of 75 acres for this facility. It will be a national facility 
wherein, not only NIWE or government bodies, but even European players and academic institutions can do any 
kind of testing on turbines. 
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It would facilitate testing of aerodynamic efficiency, generator efficiency, etc. so that an optimised design of offshore 
turbines suitable for low and moderate wind turbines, with climatological conditions of 40 degrees to 45 degrees 
of temperature, the dusty environment, can be arrived at. Because European turbines designed for zero degree or 
sub-zero degrees may underperform in India. 

Local design in supply chain

Designing the foundation locally can bring down the cost. Cost cannot be reduced while depending on European 
players. Oil and gas companies such as ONGC and GAIL are expert in oil and gas foundation, but there the 
foundations are designed for static loads and wave loads. 

For offshore turbines, dynamic loads of the blades will have to be considered and then it would be an integrated 
foundation covering hydrodynamics, waves, etc. Indian manufacturing fraternity can focus on these aspects.

Similarly for electrical substation and also for installation and commissioning, Indian design would bring down the cost. 

Key supply chain elements required for offshore wind farms and undertakes an initial review of the
potential for Indian companies to enter the market.

Supply Chain Assessment

1. Development

2. Wind turbines

3. Support structure/Foundation

4. Electrical Elements

5. Installation and commissioning

6. Operations and maintenance

Main work packages involved with
offshore wind energy development

Port infrastructure and logistics

Gujarat
The most promising port estates appear to be 

1. Hazira (marshalling, manufacturing and O&M) and 
2. Pipavav (marshalling, OSS manufacturing  and O&M).

TamilNadu
The most promising port estate in close proximity to the 
proposed development zones appears to be Tuticorin

In both Gujarat and Tamil Nadu, it is also likely a number of smaller ports would 
be suitable for O&M support and could play a strategic role during the operation 
of specific projects.
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BIO: Dr Rajesh Katyal is the deputy director at National Institute of Wind Energy, Chennai. He heads the Wind 
Solar Resource Assessment and Offshore division at NIWE. He has nearly 30 years of experience in the wind 
energy sector. He has made varied contributions such as developing India’s wind atlas, grid code for wind energy, 
etc. He has published papers in various national and international journals of repute. He holds a doctorate in wind 
variability analysis.

OFFSHORE WIND: EMERGING TECHNOLOGIES - Mr Alok Kumar 

Offshore wind is no longer in the demonstration phase. 
It can be considered as a mature market. However the 
floating wind turbines are still under demonstration and 
it will take some time for it to be commercialised.

As for large offshore wind turbines, from 6MW to 12MW 
prototypes are available. When the size of the turbine 
is increased, there is a logistics constraint in terms of 
manufacturing, transportation and installation. 

A lot of research is going on to improve efficiency, and 
technological innovations are emerging.

Turbines 

Presently DNV GL is engaged in designing multi-MW offshore wind turbine model. There may be 20MW turbines in 
future. But at some point of time the size of the turbine may come down. Research is on about high temperature 
super conductors that will reduce losses. 

There is also a move to introduce magnetic gearboxes, as having the input shaft and output shaft physically apart 
proves to be an advantage. As operation and maintenance cost is a considerable part of the overall cost in offshore 
turbines, research is on to do away with high moving parts. Hence most of the wind turbine models are without 
gear box.

Foundation

Four types of foundation are used for offshore turbines. Monopile foundation is the most popular one. We also 
have tripod and jacket and floating type foundations. In India at least for the first 5 to 10 MW, monopile foundation 
would be a better option. 

DNV GL © 2018

Offshore Foundation: 

1



60 • WINDPRO • NOVEMBER 2019

A few more like the jacket type foundation is also used nowadays. Suction caisson that is being used could be 
more cost effective.

Floating turbines

The floating turbine capacity factor of 65% that the first floating farm achieved despite challenges, got the industry 
interested in floating offshore wind farms. 

The capacity for floating wind energy would be around 7,000 to 10,000 GW if USA, Japan and Europe are combined. 
There is a lot of research going on that will significantly reduce the cost of foundation and installation time.

DNV GL © 2018

Foundations

2

 Monopiles, jackets, gravity bases, tripods, tripiles, suction caissons, floating…

 Factors: water depth, ground conditions, turbine size, supporting infrastructure…

 Monopiles are getting larger as turbines get larger and water deeper

 Jackets and GBSs relatively little used in European market

 Novel solutions i.e. suction caissons may offer the most potential for the future

2009: 4-5m diameter

2014: 5-6m diameter

2020: 8m+ diameter?

DNV GL © 2018

Floating Turbine

3

The world’s first floating wind farm, the five-turbine, 
30-MW Hywind Scotland Pilot Park operated at 65% of 
its maximum theoretical capacity last November, 
December, and January.

By comparison, the typical capacity factor during the 
winter season for a bottom-fixed offshore wind farm is 
45 to 60%. The 65% capacity figure was achieved 
despite a hurricane and a severe winter storm with 
wave heights up to 27 feet.

Hywind is a giant, floating wind turbine 254 m (846 
feet). The vertical tubular structure is ballasted to float 
upright like a spar buoy. 176+78m
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Electrical infrastructure

As for electrical infrastructure, for near-shore project sites, medium voltage AC is preferred. For larger projects high 
voltage AC is opted. For very long distances, despite being expensive, high voltage AC is preferred. 

For Indian conditions, high voltage AC would be preferable.

DNV GL © 2018

Floating Wind Turbine

 According to industry estimates, the technical potential 
for floating wind power is around 7,000 GW for Europe, 
the US and Japan combined.

 Globally, there are 13 announced floating offshore wind 
projects

 Over 30 floating wind concepts are under development, 
each having their own respective strengths, which can 
differ by project site depending on the weather 
conditions, water depth, seabed conditions, local 
infrastructure, and available supply chain capabilities.

4

Illustration by Joshua Bauer, National Renewable 
Energy Laboratory, US Department of Energy. 

DNV GL © 2018

Electrical infrastructure

5

 Large offshore wind farm design has settled on collector 
substations offshore with dedicated export cabling to shore

 Export infrastructure:

– 2009: 120-132kV AC, short export distance

– 2014: up to 245kV in use or in development, longer distances; 
HVDC also used

– 2020: 220kV commonplace; more and cheaper HVDC

 Only a small number of HVDC systems are in place (Germany), 
although more are expected as offshore wind moves further from 
shore

 Array infrastructure has not kept pace with other aspects of 
offshore wind – 33kV array infrastructure is still in use, as 5 years 
ago.

 66kV array technology expected to be commercialised shortly and 
default choice in 2020
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Tech innovations

Met masts are very expensive for offshore survey and hence Lidars are being recognised as bankable alternative. 
Besides this, research is going on for direct drive technology where medium sized gearboxes are used.

Two blade wind turbine for offshore wind is also being considered. The general belief is that, the number of blades 
should be more for better efficiency, but that’s not the case. Therefore the industry is contemplating that doing 
away with one blade would reduce cost, manufacturing time and installation time. However the dynamic instability 
it imposes is a technical challenge. 

A hackathon program was initiated by Innovation Norway. A nacelle without a door, fast docking of service operation 
vessel, modularised fabrication of jackets – which would be useful for Indian conditions, were some of the aspects 
discussed at the hackathon. 

DNV GL © 2018

Comparison of Offshore Transmission Technologies

6

MVAC HVAC HVDC

Capital Cost Low, for shorter 

distances

Moderate Very high

Losses High Moderate Low, but must 

consider fixed losses 

at converters
Typical Range 0-20km 20-80km 80+ km

Single failure impact Low; only 

35MW/cable

High; up to 300-

400MW/Cable

Very High; up to 800-

1000MW/cable
Offshore HVAC substation No Yes Yes

Offshore HVDC Converter No No Yes

Number of circuits for 150MW 4-5 1 1

Number of circuits for 500MW 14-15 2 1

Number of circuits for 
1000MW

28-30 3 1

DNV GL © 2018

Hackathon Program: Innovation Norway et.al. (May 2019)

The Hackathon attempted to address challenges such as:

 Access to nacelle without door in towers. Platform free foundations 

 New slip joint solution; smart connection method, correcting verticality & smart method if pile 
gripper doesn’t work 

 Fast docking of SOV (Service Operation Vessel)

 Modularized fabrication of jackets 

 Instrumentation & Digital twin of foundations to optimize design 

 Installation vessel of the future, what speed is required for the vessel 

 Mobile and efficient cable testing equipment when moving from 33kV to 66kV array cable 

7
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The USA government has initiated research for the complete optimisation of offshore wind farm as a whole because 
generally we try to optimise performance of individual turbines. The government plans to develop an algorithm to 
optimise the entire find warm.

There is also research going on for the support structure as well as for floating structure.

DNV GL’s research

DNV GL Is also involved in research. The internal research project aims to reduce cost by 40%, for which four 
different lines of research are going on. By sharing experience, mistakes and risks can be minimised. If each and 
every offshore project is reviewed after the completion of the project, the major reason for cost overrun would be 
due to some mistake that could have been avoided.

Next one is ‘Do it right’. We found that 7% of cost can be reduced by doing things right. If data from earlier projects 
can be used, the project can be planned better. 

And the last one is ‘Do it differently’, where we see the biggest cost reduction of 12%. This is where we are using 
a lot of data. For example the foundation data that can be used for a new project leads to cost reduction. 

As for larger wind turbines, Dr Katyal mentioned about 8MW machines. When there is low wind speed, the wind 
turbine power is constrained by the rotor diameter. At very high wind speed, it is constrained by the capacity of 
the generator.  Taking these two parameters, at DNV GL we tried to come up with a capacity factor. It can be 
considered that the interrelationship between these mechanical and electrical parameters and their costs will determine 
the optimal turbine design for a given site. At DNV GL, we came up with three differetnt clusters of turbines: with 
a large rotor to small generator ratio, a small rotor to large generator ratio, and a central one bwteen the two. In 
order to achieve the best possible project return, a wind turbine with a large rotor to a small generator ratio can be 
considered for the Gujarat region. With optimisation, the turbine capacity is likely to be 4 MW to 6 MW. 

BIO: Alok Kumar received his bachelor’s degree in aerospace engineering from IIT Kharagpur and master’s in 
aerodynamics from IIT Kanpur. He has more than ten years of experience in the wind energy sector, having worked 
in India, Germany, Sweden, Taiwan and Sri Lanka. He has served as an expert on various committees including the 
one constituted by National institute of Wind Energy, for preparation and finalisation of EIA guidelines for development 
of offshore wind farms and for deliberating on various IEC standards for necessary adoption by Bureau of Indian 
Standards. Currently he serves as DNV GL’s Country Manager for India.

DNV GL © 2018

DNV GL: Innovation in Offshore Wind

 A Manifesto for Cost reduction in Offshore Wind: To reduce the 
cost by 40%

 The DNV GL levelised cost of energy (LCoE) model is a tool to 
quickly calculate the cost of energy from a defined wind 
project.

 Do it right

Actions that focus on reducing risk and preventing mistakes, 
representing the potential to cut cost by around 7%

 Do it better

Actions that focus on improving the efficiency of existing 
processes, representing a cost reduction potential of 6%

 Do it differently

Actions which involve implementing alternative, innovative 
ways of doing things, representing around 12% cost 
reduction potential

8
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Q & A Session

Q: What would be your comments now that you know 
the wind scenario in India?

Mr Patrick Woodcock: India is at a stage where the US 
was a few years ago. It is important to create realistic 
ambitions, get the first project right, develop market 
acceptance and learn – though the technology is the 
same, its application will vary for regions, benefits will be 
different, challenges will be different. So it is important 
to move forward, do a project, learn from it and build 
on that foundation.

Mr Alexander Ohff: The structured way in which India develops offshore wind market is absolutely the right way, 
because you need time to investigate. Your team has done all the preliminary studies, measuring the wind, etc. you 
have done it the right way. Dividing the 1 GW into four projects is a brilliant idea, to let more people in. From what 
I have observed from the presentations, it is state of the art development. I look forward to the next stage, which 
is deploying the demonstration project. It is wise to have it onshore, because it is cheaper, you can test more, and 
you need to adapt state of the art technology from Europe to the Indian market. 

Q: What is the cost of offshore wind generation in Tamil Nadu for kWh?

Dr Rajesh Katyal: In Tamil Nadu, the cost per kWh would be Rs 6 to Rs 6.50, since it is a Class 1 site. In Gujarat 
it will be Rs 8.50 to Rs 10. Tamil Nadu is a better Class 1 site, comparable with the international markets. Even 
if we bring the European turbines, in Tamil Nadu coast, we can use them as they are. In Gujarat, we will need to 
work on the optimisation of the turbines, otherwise in Gujarat, the plant load factors will almost be equivalent to 
onshore. So it does not sound prudent to invest three times more in the sea, and get about 35%, which we already 
get in onshore turbines. In my opinion, we have to focus on the Tamil Nadu coast first.

Q: What would be the cost per MW for power evacuation?

Dr Rajesh Katyal: For onshore it is Rs 10 lakh/km. It could be Rs 30 lakh/km as it would depend on the coast 
distance. If it is nearer to the coast, evacuation cost will Rs 30 – 35 lakh/MW.

Q: Completion period for a 50 MW project?

Dr Rajesh Katyal: It would take up to three years. Working in sea is really challenging. Online timelines cannot be 
compared with offshore timelines. Considering the infrastructure, vessel requirements, etc. I would say it would be 
better to do a 500 MW project in four years, rather than doing a 50 MW project in three years. 

The chairperson Mr Karanth invited the international speakers to comment. 

“India’s is an analogous situation to the US from the challenges of getting the approvals to going through the 
timeline, we share the burden of creating this new industry. But it is a huge opportunity for its long term growth,” 
said Mr Patrick Woodcock. 

“You have to be patient for offshore wind. It’s a large infrastructure market and you need to do all the development 
upfront. The points that had been touched in the presentations are the same apprehensions that I saw in Germany. 
It would be good to have a demonstration project, to build the excitement in the supply chain and then there would 
be a push. By then there would be more voice for the industry and more awareness in public opinion for India’s 
offshore wind market,” said Mr Alexander Ohff.
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OVERVIEW – Mr A.S. Karanth

Session 6 – MAKE IN INDIA

The chairperson of the session gave an overview of the 
topic. The panel members were Mr N. Ravichandran 
of Siemens Gamesa, Mr Deepak Pohekar of ZF Wind 
Power, Mr K. Bharathy of Windar, Mr Varaprasad of 
Sagar Asia and Ms Selna Saji of CEEW.

Make in India is a question in the minds of the common 
man from the time the Indian wind industry started. 
The public is of the assumption that we bring all the 
assemblies, assemble the parts and get the turbine fixed 
on a foundation. They think hardly anything is done in 
India. But it is not so.

In this session, we will learn about the challenges in 
‘Make in India’ or localisation and how the industry is 
addressing the issues. It is always economical to make 

components locally instead of completely importing, with the wind variable duty applicable from time to time. 

We admit that turbines are still being imported. Some of the turbines are taken to the site straight from the harbour 
and are erected.

The turbines we get in India are of two types. One is a licensed product and the other is a subsidiary of the original 
equipment manufacturer having his setup in India. We have observed that for a licensed product, the technology 
provider hardly gives any details. They would give the drawings and some general specifications about the material.

Once they become a partner or an owner here, the process of making the components with the European vendor 
or with the US vendor gets formalised over a period of time on the basis of the design. Then with changes in the 
design, etc. it gets perfected. But those processes might not be transferred 100% to the Indian customer. But 
some like Caterpillar not only give the designs but ensure that the manufacturing process follows their standards.

Gear box is one of the primary products that has been localised. Tower is also now completely made in India. There 
are the other items that go into the tower which is exclusively made and supplied to many tower manufacturers. 

The other point which someone referred is we should have a standard rating. Once you have a standard rating, 
all the vendors will supply more or less the same type of products. Same type of castings, gearbox, etc. that 
production will become easy. With an increase in volume, localisation becomes easier. The lower the volume, the 
more challenging localisation becomes.

BIO: Mr A. S. Karanth is an independent consultant with more than 20 years of experience in the wind industry, 
and prior work experience in companies such as Archean Group, BF Utilities and Caterpillar.
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MISSED OPPORTUNITIES – Mr N. Ravichandran

I will start from design. Because many of the wind turbine 
manufacturers in India have the licence from international 
companies to manufacture and do business in India.

Leading players in the wind industry have a back office 
in India to take care of some of the engineering aspects. 
If you take the core design of some critical components 
- for example blades or towers or gear box - we don’t 
have complete freedom with designing. We have the 
capability but the overseas players do not give us the 
freedom to design. The reasons could be so many. 
The rapport, confidence, our track record, etc. matters 

before they completely trust you and give the freedom to develop components or subsystems or modules.

We have very good capability to design even the complete wind turbine including subsystems and modules. Yet, 
the core technology, the core wind turbine and product specifications come from overseas technology providers. 
Some of us get from our parent organisations abroad and some of us get from technology houses in European 
countries. To some extent we follow localisation in the engineering supply chain management. With over 20 years 
of experience in the wind industry, I can say that we have very good capability to design the complete wind turbine 
according to specific conditions.

As for test protocol, we are familiar with all the sizes, norms including MNRE norms and we can definitely meet all 
those international standards when we design and do the prototyping. 

On the manufacturing side, we have been in the wind industry for nearly three decades. Many of us have grown 
in the last three decades, doing sizeable business. But unfortunately we have created too much capacity, thinking 
that the market will absorb all this capacity. Today, if I am right, we have about 10,000 MW manufacturing capacity 
in the country including the suppliers. 

We have put a lot of effort in developing suppliers to increase their capacity and capability to meet international 
quality requirements. Unfortunately it’s not being utilised properly. Developing manufacturing infrastructure requires 
huge investments.A good investment in factories or testing facilities should yield returns in four or five years. Last 
year, we did only about 1,500 MW in the country. About 8,500 MW capacity was idle. One alternative would be 
to cater to markets outside India so that the idle capacity can be utilised, businesses go on and the sector shows 
interest in developing wind turbines of bigger capacity.

Three decades ago we started with 225 kW and 250 kW turbines;now the average size of turbine in India is 3 
MW.Capability will also be enhanced only whenwe ensure sustainability for all our supply chain partners. We do 
have the capability. But if that capability, the skills and competencies are nurtured, everyone will lose interest and 
lose focus in improving the capacity and capability to manufacture bigger wind turbine components.

If we consider the export market, we need to focus on specific areas. It is a fact that we are very good at systems 
and prototype development; there is scope for improvement in consistency. International markets always look for 
consistency in delivery, cost and quality standards. If we deliver one consignment with excellent quality and don’t 
maintain the same in subsequent batches, it would be difficult to sustain the business relationship. Local as well 
as international clients should develop confidence in us and our work. For that we have to consistently work on 
improving quality. Improving quality does not mean merely manufacturing as per specifications; we need to focus 
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on the process side also. There are a lot of areas where we need to focus and avoid manufacturing faults in the 
production line. The system might show a defective product before it leaves the factory. But our practices need to 
be improved to meet international quality standards. 

Regarding supply chain, we have already created good capacity, based on the domestic market forecast. 
Unfortunately, we are not moving forward because of the auctions. We have been struggling for the past few years 
because of aggressive tariffs. The only option is better utilisation of the capacity. Export is one option. There are 
many success stories like export opportunities for blades and other key components. We also get new product 
development opportunities within India. 

As for localisation, we have manufactured all components locally, either in-house or through our suppliers. But we 
need volume. We still import from countries like China and European countries. There are some limitations. We 
failed to focus on visualising these gaps earlier. When the local market decreased, we feel the pressure. We have 
the technology know-how and we have manufactured to meet our needs partially, but we did not create capacity. 
There are some areas where we have missed the opportunity. For example, there are some chemicals for the blade 
are imported. We completely depend on imports for balsa wood used in the blade. Indian wind industry is 30 years 
old, yet we depend on imports. Today our volumes are decided by one component, namely, balsa wood. Globally 
there are only one or two places that supply these components. A Chinese and a couple of Lithuanian companies 
supply this wood. Despite being in the business for 30 years, we have not achieved 100% localisation. We have 
the capability to manufacture and export. Plenty of opportunities are also there. 

However there is the financial component to the business. You have to meet the cost, the overheads, reinvesting 
in facilities, etc. We still import some nacelles and hubs. Foundries are there. But they can cater to limited volume 
only. So when we say we have indigenised our casting components, 50% of the requirement is still imported from 
China. We assemble the castings and send them to the overseas market, involving double logistics. The freight 
distance between China and any of the US ports is much shorter than from India. That is why we are losing 
ground. We have to work jointly with the government and professional bodies and ensure that we avoid such dual 
logistics, which increases the cost and hence India is not attractive to the international market on the cost factor. 

I would like to conclude by saying that there are opportunities, we have the capability. The stakeholders have to 
work together to ensure visibility and competitive pricing so that India becomes a preferred supplier.

BIO: Mr N. Ravichandran, presently with Siemens Gamesa, has extensive experience in the wind power industry.

PRODUCT FLEXIBILITY – Mr Deepak Pohekar

ZF has been manufacturing gear boxes since 2008. 
Initially we built a capacity of 5,000 MW. At that point 
of time, the demand was much less. We had idling 
capacity for a long time. Now we cater to the Indian 
market and also exporting. Last year we increased our 
capacity from 5,000 MW to 6,000 MW this year. We 
plan to add 1,000 MW next year. 

We started with 1.5 MW gearbox; now we manufacture 
gearboxes of capacity between 2 MW and 3 MW. We 
are in the process of starting 4 MW and 6 MW gearbox 

manufacturing. So we are in a position to cater to India’s current market and future market also. This growth has 
been possible because of the cost factor of making in India.
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We are also working on value addition propositions because lowering the generation cost is our prime focus. So in 
addition to supplying gearboxes, we are planning to provide drivetrain solutions. 

Flexibility is another requirement in this industry. Changing the gearbox or the turbine to harness more power is not 
the right solution. We should have some flexibility where we can have products suitable to the wind site conditions. 
If the wind site condition is different and we have to go for a new product, it is expensive and time consuming. 
To solve this problem, we have come out with gearboxes that we call shift platform. It gives you a wide range of 
products. One gearbox can give 40% torque capacity and can also give 2 to 4 gearboxes, so that you can choose 
a product to suit your wind site conditions. The external dimensions of the gearbox will remain the same. We change 
only the internals. We change the number of flange fills to increase the capacity of the gearbox. This would be a 
good solution to make the turbines suitable to the wind site conditions. 

We are also working on increasing torque density. To give an example, we measure our product based on how much 
torque a gearbox can carry, to the weight. What we produce now has a torque density of 120 N/kg. What we are 
developing has a torque of 175 N/kg. This can be achieved by working on the material through heat treatment and 
surface treatment. Our R&D team is working on enhancing this so that the generation cost of energy can further 
be reduced. 

We also understand that the gearbox fleet is aging. So we are preparing ourselves to cater to this service requirement 
for India as well as for global markets up to 3 MW. 

The biggest concern that we face is the uncertainty of installations. This is a capital-intensive business. We are left 
with a lot of inventory since the installations have been stalled. This hurts the localisation agenda. Localisation will 
happen if we have certainty of the business. We have tried our best to localise a lot of components. The cyclic 
nature of the wind business stops us from giving a consistent volume to our suppliers.The Indian industry has the 
capability to localise components and supply, provided we have the certainty in the business. This is one of the 
challenges. The only solution that I see is certainty in the demand. 

BIO: Mr Deepak Pohekar is the executive director and plant head of ZF Wind Power Coimbatore Pvt. Ltd. He 
has more than 30 years of experience spanning automobile and wind turbine gearbox industry. He completed his 
graduation in mechanical engineering from Marathwada University.

CHALLENGES IN LOCALISATION – Mr K. Bharathy

The company I represent, Windar, makes steel tubular 
towers. We started operations eight years ago. 

I will be talking about the technology skills for towers, 
available in India, skill availability in India, stable capacity 
and government policies.

Onshore tower consists of steel plates of varying 
thickness. The plates need to be rolled. Though it 
appears simple, it requires a lot of skill in terms of 
welding, maintaining the true centre, maintaining flatness 
of the flange, etc. For example, if the flange is not flat, 
the performance would be affected. In wind farms, 
assembly should be perfect. Welding would need to be 
precise. So it requires special skills and normal welders 
cannot execute such works. We have more than 90 
highly skilled welders, trained in various countries. 
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We have partnered with many WTG companies to 
supply the internals such as ladders, platforms, cables, 
busbars and lifts. All the internals required for a turbine 
have been developed in India. 

We have achieved 98% localisation. But due to 
commercial or delivery conditions, we have been forced 
at times to source some parts from outside India. So, 
despite manpower, skill and capability, due to other 
conditions we procure elsewhere. However, offshore 
is at nascent stage. Right now India does not have 
the capability to make the foundations or turbines for 
offshore. It requires different skills and huge facilities 
which will have to be on the port. It will take two to 
three years to align the players in the supply chain. 

Government policies come in the way of 100% 
localisation. We need favourable policies. Reverse 
auction process called for 50% of cost reduction 
and most of the industry has gone into hibernation. 

We are trying to get at least the cap removed in the 
reverse bidding, so that investors would be interested 
and localisation will become possible. Then there will 
be a stable inflow into the factories – right from small 
component manufacturers to big tower manufacturers. 
We should have stable production, which is not 
happening in the last few years. But that is in the hands 
of the government, to give a supportive policy. We hope 
our efforts in getting the government to provide enabling 
policies would materialise and we will move towards 
using clean energy.

BIO: Mr K. Bharathy is the CEO of Windar Renewable 
Energy Private Limited. He has more than 35 years of 
experience spanning sectors such as renewable energy, 
oil & gas and pumps market. He is a mechanical 
engineer with specialization in industrial engineering. He 
did his M.S. on hydro turbo machines from IIT Madras. 
He has an MBA in marketing and finance.

LOCALISATION AND TESTING OF TURBINE INTERNALS – Mr Varaprasad

Sagar Asia conducted a survey during the wind 
downtrend to see what product could be developed. 
There are more than 8,000 turbines in India without 
service lift. We have developed a retrofitment product 
called ClimbAuto.As a 100% Indian company, we have 
started serving not only Indian wind industry but also 
those in Europe, US and China. 

No lab in India has testing facilities to test the ladders 
and service lifts. It was a challenge to get our products 
tested. So we have made in-house test facilities so that 
wind OEMs’ requirements can be met. 

We have also indigenised all the wind internals, brought manufacturing of all the turbine internals under one roof, to 
enable the OEMs’ to meet the target prices. Through reengineering, we have made products that meet the product 
specifications and target price of the OEMs. 

We used to buy aluminium extrusions. Manufacturing the same has helped us bring down cost. We look forward 
to working with the OEMs to meet the upcoming project targets.

BIO: Mr Varaparasad is the vice president of the wind division at Sagar Asia. He has over 20 years of experience 
in operation and wind business. He completed M Tech in power sector from JNTU, Hyderabad.



70



71



72 • WINDPRO • NOVEMBER 2019

CREATING DEMAND AND OPTIMISING SUPPLY – Ms Selna Saji

I represent Council on Energy, Environment and Water, a 
New Delhi based research institution. Recently we did a 
study where we tried to identify some of the challenges 
in the wind sector and developed different scenarios as 
to how we can achieve the 60 GW target for 2022. 

As you are aware India is the 4th largest market in the 
world and we have achieved around 90% localisation. 
It is a great achievement within 30 years of existence. 
There are around 4,000 SMEs in the supply chain, 
involving plenty of jobs and investments. We have 
around 10 GW of annual capacity for manufacturing. 

Putting this in perspective, the government has announced a new target of 500 GW by 2030, which means around 
140 GW of wind energy by 2030; this translates as an annual capacity addition of 10 GW. 

From a manufacturing perspective, this aligns with Government of India in two aspects: firstly, Make in India, since 
it already has up to 90% localisation. Secondly, the ambition to achieve renewable energy capacity targets. So 140 
GW by 2030 is huge and provides visibility. However, the reality is different, the demand having been very low for 
the last three years. 

Since 2017, annual installation has been less than 2 GW while the capacity of the manufacturing sector is around 
10 GW. That's a very low utilisation rate and that's not very profitable for the sector. Since demand is the problem, 
what are the root causes? What has caused the slowdown? State wise installation data shows that the wind resource 
is concentrated to a few states. 

Only two states, namely Tamil Nadu and Gujarat, have the highest wind speeds that can achieve the lowest LCOEs 

140 GW ambition for 2030: Steady market for 10 years 

CEEW analysis
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right now. 44% of the current installations are in these two states. That will obviously lead to a lot of pressure on 
the availability of land as well as infrastructure for transmission and evacuation. It was a cause for the slowdown. 

When the sector transitioned to a reverse auction model in 2017, there was a lot of pressure for the developers 
to install in sites where they can achieve the lowest cost; those sites are in Tamil Nadu and Gujarat and a lot of 
the developers chose Gujarat. Then there was a lack of availability of land and delay in infrastructure development, 
causing a lot of project delays. Since 2017, only 17% of the auction capacity has been commissioned.

How can the full potential of the sector be utilised, so that we can achieve the 140 GW by 2020. There can be 
interventions in the demand side which itself is a current problem; and optimisation in the supply side as well. But 
in the short term, and the medium term, the intervention has to be in the demand side, so that the manufacturing 
sector has visibility; they have a continuous demand to which they can cater to and to which they are ready to 
cater to.

Sector slowdown due to demand side impediments

Source: MNRE, Bridge to India 
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Demand side interventions Supply side interventions

Short-term: Creating a steady 
demand 

• Streamlining the reverse 
auction process

• Small-scale plants under open 
access and captive

Medium and long-term: 
Sustaining and expanding 

demand 

• Effective RPO mechanism
• Incentives for export

Medium and long-term: 
Optimising the supply chain 

• Support for R&D
• Incentives and support for 

small players
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For the immediate interventions, the reverse auction process has to be streamlined. Second is to open a new market 
for, say, small scale plants under 50 MW, in open access and captive categories. And in the demand side intervention 
in the medium and long term, we need to expand and sustain this demand, so that the RPO mechanism, where 
the discoms have to purchase a certain percentage of the procurement from renewable sources. 

In the supply side intervention, which could be more medium and long term, the supply chain should be optimised. 
Once there's a steady demand, how does the supply chain optimise at each and every point across the chain and 
achieve cost reduction? One clear way is to go for more innovations. This means, R&D has to be facilitated and 
the small players - the 4,000 SMEs in the sector should be supported.

We did a detailed analysis of all these possible interventions. The following chart shows the cost of generation of 
wind power in different states. 

But we have taken some conservative assumptions, so the actual cost might be slightly lower. But the cost of 
generation is a function of the site - the location of the plants. This shows the need to identify the wind zones. 
This factor needs to be accounted for when the reverse auction is planned. The auctions need to be conducted 
for the zones, being more site specific, with benchmark tariffs; it shouldn't be a cap, but a benchmark tariff that 
should be identified for these sites. It should not be a generic benchmark which is applicable for the entire country. 

Within these wind zones, there needs to be a database of all the suitable land available so that the procurement 
is streamlined and easy. This can be done only with the support of state governments. So engaging with the state 
energy development agency from the beginning is another important point. In parallel the central government should 
engage with the transmission planning utilities - central transmission utility as well as the state transmission utility- 
so that by the time the wind turbines are installed and ready to be commissioned, the corresponding transmission 
infrastructure is also ready. The parallel planning is needed since it takes longer to build the transmission infrastructure. 
It cannot be done retrospectively, and needs to be planned in advance.

There is a new market for the manufacturers, where one can install small scale plants through open access and 
captive. The chart below shows that the additional charges that the open access consumers pay varies across 
states; and it's very high and unfavourable in some of the states. 

Streamlining reverse auction

Source: CEEW analysis, CERC
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So there needs to be an uniform way of estimating these additional charges. It needs to be feasible for the end 
consumers so that more renewable open access can be promoted. Similarly for captive, for smaller plants - less 
than 50 MW plants FIT may be a good idea. Because that's the only way to promote smaller wind power plants. 
It would also help manufacturers find new customers. 

As for RPO mechanism, the following chart shows the compliance of the states in 2017 in renewable RPOs. In 
around 20 states, the compliance was less than 60%, which is very low. 

Open access and captive power 

• Unfavourable tariffs in many states
• Need for regulations across states that will address the existing 

challenges in operationalising open access

Source: Tariff orders, CEEW-CEF analysis
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So do we need wind RPOs? We already have solar RPO and non-solar RPO. So wind may not be the only non-
solar RPO the discoms will be buying. To drive demand in the sector and save the sector in the short term, we 
should think about wind RPOs so that the discoms have to sign PPAs and procure wind power. 

As for exports, there has been a dip in the past few years. And now it's slowly increasing. The government has 
recently announced a lot of packages and incentives for exports but the wind sector is not a part of it. 

Incentives for export 

Source: Ministry of Commerce 
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• Streamline logistical approvals and support for specialised 
transportation services to improve connectivity to ports

• Prioritise wind turbine exports and include the sector in export tax 
refund and other export incentive schemes

The wind sector is actually ideal to promote export. It can be an international hub for manufacturing. Indian wind 
manufacturing sector has all the prospects for that. So it could be included in the incentive packages so the 
sector can get export tax refunds and other export incentives. Transporting wind components, especially the larger 
components, need specialised transportation services; but that has some regulatory challenges. The logistics need to 
be a streamlined to enable transportation of parts from the manufacturing facility to the port to facilitate more exports. 

As for supply chain, we need to look at some of the support like R&D in manufacturing, in the top three countries 
which are the largest wind markets. Reverse auction may promote innovation and competitiveness within the sector. 
But support for research and development is also needed so that it can be accelerated. China introduced a lot 
of cutting-edge technology and facilitated faster technology transfer, besides skill development within the country. 

SECONDHAND WIND MILLS
We are receiving enquiries from our members regarding the sale or purchase of secondhand wind 
mills. To help our members on this, we are publishing such details free of cost to our members 
twice. Our members may utilize this service for sale or purchase of secondhand wind mills.

Members are requested to send complete details with respect to this, for publication in our 
magazine.
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In the US, Edison innovation Clean Energy Manufacturing Fund focuses specifically on clean energy manufacturing. 
The fund provides grants as well as soft loans with a very low interest rate for manufacturers who try to manufacture 
an innovative product or innovation in clean energy technology. American Recovery and Reinvestment Act is an 
economic stimulus package and within that they have a focus on clean energy innovation and manufacturing. They 
allocated around USD 80 million for research and development and deployment of clean energy. They also had 
funding for research, besides training for the workforce and a loan guarantee programme. These are some of the 
ways in which the government can support R&D. Germany also has grants and incentives for R&D.

So what needs to be done is, to identify the nodes within the supply chain where there's a potential for cost reduction 
and innovation and give targeted supports for these players, either the small players or the OEMs. This would facilitate 
innovation and cost reduction and then the sector will be revived. Cost reduction will also mean competitiveness in 
the reverse auction process. So some of the mechanisms that would help are grants, loan guarantees, preferential 
tax treatments for R&D investments and soft loans.

Supply chain: Focus on R&D

• R&D funds to incentivise innovation across the supply chain
• Mechanisms such as grants, loan guarantee, preferential tax 

treatments, and soft loans to promote research and innovation    

Source: CSTEP, Addressing the Challenges of RE Manufacturing in India: Horizon 2032 
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Support for R&D in other countries

China • INR 61 lakhs/MW for first 50 MW produced
• International Science and Technology Cooperation Program in Renewable 

Energy: introduced cutting-edge technology, attract overseas talent and 
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US • Edison Innovation Clean Energy Manufacturing Fund 
• American Recovery and Reinvestment Act (2009)

- Economic stimulus package
- USD 80 million for research, development and deployment of clean energy 

technologies
- Funding for research and clean energy workforce training
- Innovation Technologies Loan Guarantee Program

Germany • Grants and incentives for R&D

Support to create and sustain a robust and local supply chain
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Wind turbines

• Assembly 
• Transportation
• Erection and 

construction 
• Grid connection 

Suppliers OEMs

Transportation, construction, 
and other services

• Targeted financial incentives to support the raw material and component suppliers 
and service providers – soft loans, tax credits, etc.  

• Regulatory support to facilitate the specialised transportation services needed
• Grants to fund research in cost reduction of parts manufacturing and supply chain 

optimisation 
• Setting up of manufacturing clusters with proximity to specialised services 
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The above chart roughly depicts the wind energy 
supply chain. Targeted financial incentives for these 
smaller chains within the sector, and loans, tax credits 
in addition to regulatory support for services such as 
transportation would help. Another approach could be 
setting up manufacturing clusters that are like close 
to the targeted demand sectors for wind turbines and 
parts. Players who provide specialised services should 
also be brought in, so as to facilitate cost reduction. 
Only then we can achieve the low tariffs that the 
discoms look for.

BIO: Ms Selna Saji is an energy & environmental 
analyst at Council on Energy, Environment & Water. She 
focuses on renewable energy technologies and works 
on developing scenarios to achieve the 2022 targets. 
She is interested in analysing RE policies and their role 
in a sustainable economy.

Q&A Session

Q: Is balsa wood available locally?

Mr Ravichandran: Balsa does not grow in tropical weather 
conditions. We can’t go for full-scale indigenisation of 
these items. Maybe we can do some value addition 
after importing the raw material. We attempted. We did 
not focus on it because it is not one of the critical 
components and because it’s labour intensive. 

Q: Is cross subsidy in Karnataka zero? 

Ms Selna: There is cross subsidy surcharge on open 
access for conventional power plants in Karnataka, but 
not for RE.

Q: My company has invested in wind and we have 118 
MW capacity in Tamil Nadu, Karnataka and Gujarat. For 
one of the machines we import IGBT (insulated gate 
bipolar transistor) We tried through our O&M service 
provider, to get the product from an Indian manufacturer. 
We tried a few but they were not of the same standards 
as the imported ones. So we still import. Import process 
takes time, sometime up to five months. IGBT failure 
happens often especially in the peak wind season. 

Mr Karanth: To the best of my knowledge IGBTs are not 
manufactured in India. The failures are mostly due to the 
grid conditions of India. With changes in the circuits with 
surge arrestors, etc.some of them have succeeded in 
keeping the problem at check. Manufacturers in Europe 
who use the same product say that they don’t have such 

Q: What is the maximum size of casting you need. Is 
it available or are you importing?

Mr Ravichandran: There are two heavy castings in a 
turbine. For example in a 2 MW platform, the hub which 
is connected to the blades and the main frame which 
is part of the nacelle are heavy. Hub weighs about 12 
tonnes. There are manufacturers, but they are unable to 
meet the volume. We still import 50% of the castings 
from China. 

Q: How about controllers? It is a major component. 
Can it be indigenised?

Mr Ravichandran: Controllers are proprietary items. We 
have to get them from our own group companies or 
through in-house manufacturing setup with technology 
transfer from group companies. There are IPR issues. 

Q: For the towers, are you getting the plates of require 
length and width in India?

Mr Bharathy: All sizes and all thickness are available. 
Buit we import at times, due to volume and long delivery 
time. If the flanges go beyond 4m or 4.5m, we need 
to import.

Q: Is rooftop wind turbine possible just like rooftop 
solar?

Mr Kasthurirangaian: Rooftop turbines are likely to 
transmit vibrations to the building. If one opts for it, 
great caution has to be exercised.

failures. Because the grid conditions, the atmospheric 
conditions, dust, etc. is different in India. We need to 
work on this issue. IGBTs are not made in India. Some 
companies import, assemble and supply.
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Session 7 – PPA AND PAYMENT SECURITY

The session was chaired by Mr Raja Sukumar. Mr 
Raja Sukumar is the president of Indowind Energy Ltd, 
Chennai. He has more than 15 years of experience 
in the renewable energy sector. A recipient of Global 
Solar Energy Leadership Award, he has published and 
presented papers on various platforms. He serves as 
a guest faculty at National Institute of Wind Energy. 
Graduating in corporate secretaryship, he completed 
his MBA from BIM, Trichy.

Giving an overview, the session chairperson Mr Raja 
Sukumar said that PPA and regulatory tariff are policy 
related and play a substantial role in the future roadmap 
for the country. “There has been slowdown in achieving 
targets ever since reverse bidding came into practice, 
statistics showing that only 17% of the sanctioned or 
bid projects have actually come up,” he said.

He said that developers bid taking a few aspects into 
consideration, that are different in reality, forcing some 

to withdraw from the projects, forgoing the EMD, because of the various conditions. He suggested fixing base rate 
above which the developers can bid, instead of the present method of asking them to bid below a fixed ceiling. 
“For a project to be implemented, it has to be viable; the government should ensure that and support in the project 
implementation,” he said.

He suggested that the banking sector should consider structuring of the EMIs, considering the seasonality of the 
industry, as power is generated only for about eight months a year.

Talking about the evacuation infrastructure that also needs to be enhanced in meeting the 175GW of renewable energy 
he said, “In other countries, ratio of investment to infrastructure is 1:1 whereas in India it is 1:0.5. The government 
has announced that 100% village electrification has been achieved. But without sufficient grid facilities, evacuating 
the power and distributing it to the required consumption areas cannot be sustained.”

He said that wind power being generated in remote areas that have no commercial establishments or industrial parks 
to consume the power, a green power corridor was planned a decade ago but it has not materialised. “Though 
ISTS evacuates power from various regions, it is being distributed across the country through separate dedicated 
lines. Since infrastructure is insufficient, if there is a possibility of integrating the local grids with the ISTS grid, this 
problem can be solved to some extent,” he said.

Noting the impact of Deviation Settlement Mechanism (DSM) on revenue, he said discoms get a revision of their 
charges from the State Electricity Regulatory Commissions (SERC), as it is a dual subject. “SERCs get the benefit 
of increasing the charges without considering the tariff fixation time charges, and this is an additional burden on 
the IPPs or the generators, making the project unviable in between the period. Such yearly increase should be 
removed,” he said. 

Giving a brief about the area of expertise of each of the panellists, he invited them to speak on the subject.
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IRONING OUT ISSUES AND MOVING FORWARD – Mr YBK Reddy

I am from Solar Energy Corporation of India Limited 
(SECI). As SECI has included other renewables in its 
ambit, I am also presently involved in the wind power 
projects and other hybrids. 

SECI and wind power development

As for SECI’s current activities in the wind energy sector, 
we have called for tenders for projects of 11.5 GW. 
Around 10 GW has been awarded and 2 GW has 
been commissioned. I would say reverse bidding is a 
successful process, as against popular perception. The 

bidding process is continuous and started in 2017. The projects are being done in a phased manner. Construction 
time granted is from 18 months to 24 months. 

Most of the issues regarding transmission and land, especially in Gujarat have being sorted out. For the rest, we 
are coordinating with agencies concerned like PGCIL and the defence sector. 

Generators would be willing to take up ISTS project in Rajasthan or Gujarat, for say Rs 2.50 or Rs 3. But they 
would be reluctant to take up state projects for Rs 3.50 or Rs 4. When the ISTS charges are added – it will cost 
around 0.7 or Re 1, if a state buys from Gujarat or Rajasthan at Rs 3, they can very well generate in their own 
state and connect it to the state grid. There are suggestions to go for state specific or site specific auctions. SECI 
did that for the solar sector, in states like UP. There are demands for support regarding must-run, RPO obligations, 
etc. The goals are different right now. It is a transition period. Maybe after 2022 there will be clarity and we can 
go for site specific or state specific auctions.

As SECI is handling wind power sector also, we are in discussions with various discoms about sale of power 
to them. We have to understand the requirements of discoms also and work for their needs, generating suitable 
products so that it is sustainable. When we plan projects, we have to consider how beneficial they are to discoms.

Now that renewable power is the cost effective option, is Renewable Purchase Obligation (RPO) necessary? Utilities 
do not prefer conventional power. They will take, if firm renewable power is supplied to them. We are working 
towards achieving firmness. Recently SECI did two tranches of bidding for solar-wind hybrid projects. 1.5 GW has 
already been awarded. Taking a step forward, the hybrid power generators have been asked to supply peak power 
for a minimum of three or four hours. 

We are slowly effecting changes in the system, with some innovations. In the third week of October, we announced 
400 MW of round-the-clock renewables. So it will be 24x7 supply of renewables, with the terms and conditions 
almost like that for thermal PPAs. With the help of storage, and by mixing solar and wind renewables this is quite 
achievable. Developer communities have shown a lot of interest.

If I can give a small example, when we offered wind power to the Delhi discom, they said that wind power is mostly 
available in the evening or at night. They said that their demand is almost nil at that time. Similarly for solar power, 
some discoms don’t have noon load. As an aggregator, as a central nodal agency, SECI is trying to address this 
issue. We are likely to invite bids for offshore wind power development also.

Payment security

As for payment security I am glad to say that SECI has so far not defaulted payments to anyone. There are a 
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number of measures to ensure payment. The first one is institutionalisation of SECI. When SECI was established, 
trading of power was not planned as a part of its scope. But during discussions before release of the first tender 
with all the stakeholders, there were suggestions for SECI to be involved as an intermediary so that there would 
be good credibility on the PPAs and good bankability for the projects. Since SECI was a not-for-profit company 
initially, the memorandum of association and articles of association were changed so that we could become a for-
profit company and trade. 

After the changeover, as we wanted to ensure payments within the time frame, the government furnished Rs 500 
cr, to set up a Payment Security Fund (PSF). The fund is sufficient for the capacity we have now. But the capacity 
is exponentially increasing, and the PSF has to be increased as well. The penalties collected from developers for 
delays also go into the PSF.

Recently the government asked all the discoms to sign a Letter of Credit (LoC), which is an added security. 

And there is the brahmastra or trump card, which is the tripartite agreement between the central government, state 
government and Reserve Bank of India (RBI). If any discom continues to default for long time, SECI has the right 
to take from RBI’s state allocation. It’s the last resort, which we have not had to use so far. With all these things 
payment security is not a problem and also based on SECI company rating, the PPAs are quite bankable now. 

Towards viability and parity

Some discoms promote open access and vouch that they are successful. But when SECI develops projects for 
companies –mostly the public sector companies – it is observed that they do not prefer open access, especially 
large-scale consumers. These consumers who pay a higher tariff and on time do have their own reasons for not 
preferring open access.

Losing consumers would lead to sustainability issues and hence we need to arrive at solutions. Can we think of a 
profit sharing model? If a developer is setting up a capital project, beyond collecting a minor fee for their assets, 
the discoms should have some benefit that would appeal to them. Open access may be successful in one or two 
states. But it will not be successful throughout the country because discoms do have their own problems.

Variation in tariffs is also a matter of concern. Though there is not much change in the market, due to inflation, 
projects are yet to reach viability. We observe under subscription of bids. So, after discussions with the ministry, the 
ceiling tariffs for solar, wind and hybrid power projects have been increased. This would bring in more competition for 
the bidding. We also plan to bundle up the various tariffs quoted in a year or in a certain time frame to offer to the 
discom to ensure parity. The discoms are treated equally, without taking their high or low credit rating into account.

SECI is working on initiatives like regulatory approval at the CERC level so that the tariff is frozen and cannot be 
renegotiated and changed, besides in grid connectivity.

BIO: Dr YBK Reddy heads the technical division of Solar Energy Corporation of India Limited

COMMENT – Mr Raja Sukumar

Regarding the point you made that the charges are restricted to around 70 paise to Re 1, in Tamil Nadu, we have 
to pay Rs 1.40 per unit. And the banking charges are 94 paise. These sort of charges keep increasing. I think 
your tariff is more or less streamlined and fixed at a for a longer period of time, whereas this keeps changing in 
the various discoms. 

One week back there was a news about a 50km solar project being implemented in the northwest border, spanning 
Gujarat and Rajasthan, to generate power. That is a good model. It has been initiated, taking the security issue into 
consideration. The government wants some activity in that area, as a security measure. Is it a SECI initiative or is 
it a PPP initiative but operated through SECI.

Mr YBK Reddy: Yes it will be operated through SECI.
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TOWARDS LONG TERM CREDIBILITY – Mr Anant Sant Digambar

With the renewable capacity being added, wind still 
dominates, followed by solar in the renewable energy 
capacity. This shows that the potential is there and 
business opportunities are also there.

India’s Power Scenario & Share of RE( as on 31 July,2019)

As per India’s Intended Nationally Determined Contribution(INDC), 40% of Energy in India 
shall be from non-fossil fuels by 2030
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Earlier there was a higher demand and peak deficit was there. However, now almost all the states have surplus power; 
at the national level also we are moving towards power surplus scenario. As a matured market, India is now facing 
some disadvantages like the withdrawal of enabling provisions by the government. That is the reason why some 
of the fiscal incentives like generation-based incentive (GBI) and advanced depreciations (AD) have been removed. 

Open access and other regulatory provisions that keep changing at the state level is one of the issues that developers 
face.
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Renewable energy development peaked after Electricity Act 2003 and National Electricity Plan (NEP) were introduced, 
besides RPO. RPO initiative is successful and due to that renewable energy market developed. Introduction of 
Renewable Energy Certificate (REC) is also a good initiative though certificates are not being picked up at the moment 
due to lack of enforcement by regulators, and because the REC rate has been brought down.

Growth in RE – Historic Trends and Growth Enablers
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However, with the introduction of the new tariff policy which states that MNRE, and not regulators, would decide 
the RPO targets. So RPO target is being top driven. 

The key role of renewable energy development is assigned to the SERCs and SERCs are expected to give the 
feed-in-tariff framework. With cost+tariff methodology and with good return of equity i.e. 16% and post-tax return 
on equity the feed-in-tariff model was the most successful model

Earlier there was a concession for renewable power obtained through open access i.e cross subsidy surcharge 
was waived off or only 25% of the cross subsidy surcharge was payable. The concession is no longer applicable.

SERCs are adopting the competitive bidding tariff directly as a feed-in-tariff which came as a surprise for the industry. 

Some ongoing projects face PPA termination or PPA reversal. This started in Gujarat in a solar project. The government 
proposed termination of a PPA saying that the rates were not affordable. A similar instance happened recently in 
Andhra Pradesh. Governments try to terminate a PPA or negotiate for a lower rate. 

There is a lack of clarity on grid connectivity, including in SECI projects, and Point of Connection (PoC) charges in 
interstate connectivity. Lot of litigations are going on at national level and in different states. 

For majority of the projects being developed under competitive bidding, land has not been secured for project 
development.

For short term transactions, earlier the transmission charges were on Rs/kWh i.e. it is related to the usage of the 
energy. But now most of the states have shifted from Rs/kWh to Rs/kW/day. So essentially it converts into FIT 
charges. And whenever a developer books the corridor, he has to pay the charges whether he uses the corridor or 
not. This actually increases the burden on the open access transactions also. Recently Maharashtra also amended 
their open access regulations to enable this provision.

11/30/201
9

Evolution of Market Models for RE deployment

 A- Market model based on Open Access/wheeling for self use 
 B- Model based on FIT and RPO for sale to distribution licensee & third party, within State
 C- Market model based on instruments with cross border features (REC) catering to  National level demand
 D-Competitive Procurement of RE – predominantly solar and later wind
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Open Access Model – Wind Power Purchase (1/2) 

Particulars Tamil Nadu Maharashtra Rajasthan Gujarat Karnataka Andhra 
Pradesh

Madhya 
Pradesh

Intra-State 
Transmission Charges

States like Karnataka & Tamil Nadu offer 25% to 50% of waiver in Transmission & Wheeling Charges, whereas 
States like Maharashtra, Rajasthan, Gujarat & Madhya Pradesh do not offer any waiver. AP stands out be the 

sole State for exemption of Transmission as well as wheeling Charges. 
Wheeling Charges

Cross-Subsidy 
Surcharge

States like Maharashtra, Karnataka, Andhra Pradesh & Madhya Pradesh do not offer any waiver of CSS, except 
Tamil Nadu & Gujarat exempts CSS ranging from 50% to 60%.

Additional Surcharge
No applicability of Additional Surcharge in Tamil Nadu, Karnataka & A.P., whereas no concession offered by 

Maharashtra, Rajasthan, M.P.
50% waiver in Gujarat State., Different rules for Captive and Group Captive

Banking Charge
(% of Input Energy) Ranges from 2% to 14%, 2% of Energy Drawl at A.P.

Banking Period 1 month (Raj. & Guj. for CPP), 1month in MAH,  1 year for rest other wind rich states 

DISCOM buy back 
Rate for excess 
energy beyond 
banking period

All Excess -
75% of 

applicable 
Tariff for 

Wind 

10% excess 
Gen. - APPC

10% of excess 
gen. @ 60% of 
Industrial Tariff

APPC

APPC - Captive 
REC

85% of RE Tariff -
Non-REC Projects

50% of pooled 
cost of power 

purchase 

2.5 for wind 
for 

inadvertent 
flow into 
system  

Comparisons of applicability of OA Charges in Wind Rich States 
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Open Access Model – Wind Power Purchase (2/2) 
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State-wise : OA Transaction Cost (FY 2018-19) 

Generation Tariff Transmission Cost Wheeling Cost CSS Additional Surcharge

State Ranking

Andhra Pradesh 1

Tamil Nadu 2

Karnataka 3

Gujarat 4

Rajasthan 5

Madhya Pradesh 6

Maharashtra 7

• As per prevalent OA charges and Tariff for FY 2018-19, OA market model for states like A.P., TN & Karnataka is attractive.
• However, the landed cost comparison is dynamic in nature, considering the variation in OA charges/Tariff and revision in

Regulatory regime for renewable OA in state to state, over the period.
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Then there are technical aspects like LVRT and HVRT. 

Curtailment of wind power is a well-known issue. Recently Andhra suffered wind curtailment. Grid planning needs 
to be improved. Besides, there are no rules and regulations for grid curtailment. 

Discom is the buyer and is expected to pay for the energy procured. If discoms credit worthiness is not good, then 
there is a possibility of delayed payment. In many cases, delayed payment charges are not being paid. There are 
regulatory provisions like 1.25% per month delayed payment charges; but in most of the cases the regulator has 
rejected the delayed payment charge, leading to a loss for the developers.

When Letter of Credit concept was introduced, there was a debate at the state level whether this is applicable to 
renewable energy or only to conventional PPAs. The minister of power clarified that it would be applicable for all 
PPAs. That is one of the good security measures which need to be exercised. Renewable energy developers need 
to ensure that these clauses are there in their PPAs. Aspects like O&M support, availability of the spare parts, etc. 
need to be covered in the PPAs.

There should be a clause for change in law. Recently the number of cases related to change in law filed in the 
Supreme Court has gone up, though mostly by coal power sector. Similar cases may happen in the wind power 
sector also. In some cases forecasting and scheduling were also filed under change in law. But the regulator said 
that it is not related to change in law, but to grid security.

Tripartite agreement mentioned earlier is an innovative step that will give the back-to-back guarantees to the renewable 
energy developer.

BIO: Mr. Anant Sant completed his B.Tech in electrical engineering and M.Tech in energy, from Pune University. 
Currently he is pursuing hid doctorate. He has more than 25 years of experience in the government sector, particularly 
in renewable energy, energy management and the like, helping states draft regulations, policies, tariff orders, etc. 
Presently he is the general manager at Idam Infrastructure Advisory Pvt Ltd.

Factors affecting Wind tariff through Bidding Process

• Bankability of PPA: Tri-patriate  Agreement between, Sate Govts, RBI and SECI.

• FDIs: Number of foreign investors are investing aggressively.

• Solar Parks: Development of solar parks reduced number of issues.

Project Structuring

• Stakeholder’s Risk 

Assessment

• Ring fencing of risks

• Creditworthiness of 

the off-takers

Contract Structuring

• EPC Vs Package-

Wise Contracting

• Managing 

commercial risks

• Mitigation of 

Technical Risks

External Conditions

• Policy Visibility 

• Change in Law

• Economic conditions 

of the Host Country 

(inflation, growth)

• Geo-political 

conditions
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And Analysis in Power Procurement for bringing Transparency in Invoicing of generators), an online portal where the 
developers are required to upload their billing and outstanding payment data online. It’s a feedback to the Ministry 
of Power and MNRE. 

PPA & Payment security – Mr. Nikhil Sharma 

The presentation would cover the pressing issues and 
possible solutions. Three problems – payment delays, 
open access and change in law related PPA issues - 
would be discussed

(i) Payment delays

The following infographic clearly shows what the 
quantum of outstanding amount that is pending with 
the discoms in India. I have segregated it by the type 
of fuel. It is the conventional which is the more ailing 
sector. For IPPs about Rs 15,000 cr which is pending. 
It doesn’t reflect the whole picture because this data 
is from an app called PRAAPTI (Payment Ratification 

How big is the problem of payment delays?

Source: praapti.in

1|

• Least payment delays (~2 months) for CPSUs such as NTPC, NHPC, etc. despite highest invoicing to 
discoms

• Renewables developers witnessing average delay period of more than 10 months (4.5 months for 
conventional IPPs)

Conventional Renewable

Avg. receivable 
days for IPPs 

(Jul’18-Jun’19)

193

54,134Cr

Avg. receivable 
days for State 

Gencos (Jul’18-
Jun’19)

547

3,758Cr

Amount 
overdue 
(Jun’19)

Amount 
overdue 
(Jun’19)

Avg. receivable 
days for CPSUs 
(Jul’18-Jun’19)

125

Avg. receivable 
days for RE 

(Jul’18-Jun’19)

340

4,432 Cr 
(Billing)

13,439 Cr 
(Billing)

37,309 Cr 
(Billing)

1,19,800 Cr 
(Billing)
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Based on this data, I have also calculated average receivable days for CPSUs, for conventional IPPs and renewable 
IPPs. If you compare the conventional and the renewable IPPs, the latter face the worse situation. On an average 
it’s around 10 months of delay that they face. The surprising part from this data is that despite the fact that CPSU 
gencos bill nearly 3 or 4 times the amount the renewable IPPs as well as the conventional IPPs bill, they get paid 
on time. Their average receivable days is 125, that is a delay of 60 days. 

(ii) Payment security mechanisms

Regarding payment delays, what are the existing mechanisms to solve it, as per the PPA clauses. As Mr Reddy 
said, there are no payment delays in SECI projects. Because SECI projects have tripartite agreement and a payment 
security fund PSF of Rs 500 cr which deters the discom from delaying the payment.

The delays typically happen for the PPAs that are directly with the discoms. Now as per the PPA, there should be 
5-level payment security in the PPA – Letter of Credit (LC), Default Escrow Account, Payment Security Fund, Tripartite 
Agreement and State Guarantee. 

Does existing payment security mechanism work?

6
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• Payment delays are mostly attributable to PPAs directly with state discoms are not a common 
phenomenon for SECI/NTPC (intermediary) projects. 

• For state projects, though the LC mechanisms exist, IPPs do not generally exercise the same in order 
to avoid annoying the discoms. Default Escrow Agreements are typically not created as per PPA terms.

• Tripartite agreement (for NTPC and SECI PPAs) is a typical deterrent to payment delays

Letter of credit
Default escrow 

agreement
Payment security 

fund
Tripartite 

agreement
State guarantee

Standard document 
offered by banks 
(typically against a fee 
to be paid by Discom) 
guaranteeing the 
beneficiary of 
payments (SPD) up to 
total amount of the 
letter.

Discom’s cash flows 
are held by a third 
party (typically a 
bank) on behalf of 
two other parties. A 
default escrow 
agreement is signed 
between the power 
producer and discom. 

Capital reserve that 
provides interest-free 
capital to its 
beneficiary in case of 
default in payments 
by any discom 
(typically equivalent 
to three months of 
payment for energy 
sale to discom).

Under this 
agreement, in the 
case of default by 
state-owned discoms, 
the central 
government can 
withhold financial 
assistance payments 
to the state 
governments.

In case of PPAs signed 
directly between 
power producers and 
state discoms, a fixed 
amount maybe 
guaranteed by the 
state government as 
an alternative to 
tripartite agreement

But in most of the RE projects with the state though these terms are mentioned in the PPA, on ground they do 
not exist. That is why recently the LC mechanism was made compulsory. 

For CPSU gencos, tripartite agreement is there and for some of the popular projects like Rewa solar projects, state 
guarantee was included. We could adopt from PPAs that have become highly bankable and make sure that go as 
a recommendation to the government so that it can be standardised for all PPAs.

In the following chart, I capture some of the possible ideas that can be implemented. First is the LC mechanism. 
Though Andhra Pradesh discom has contested in the High Court on the applicability of LC, it is Andhra Pradesh 
High Court that has actually stayed the order. So this mechanism definitely helps. But to maintain their rapport with 
the discoms, the developers do not invoke this Letter of Credit at times.
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A bill discounting mechanism could be a recommendation to the Ministry of Power or Ministry of Finance. We could 
urge a central public financial institution like PFC (Power Finance Corporation) or IREDA (Indian renewable energy 
Development Agency) to come up with a bill discounting scheme because such public financial institutions have 
huge assets or huge loans that they have lent to the discoms. They have high leverage with these discoms, which 
a wind or a solar developer might not have. A public financial institution can definitely solve the problem in the 
short term, for 2 to 3 years, where they can discount the energy bill, pay upfront to the developer and then keep 
recovering it from the discom over the next 3 to 4 years. 

Another solution is the tripartite agreement. SECI projects were not under the ambit of tripartite agreement earlier. 
Only in 2017 they did so and probably that’s the reason why these projects don’t face payment delays. Tripartite 
agreement is basically an agreement between the discom or the state government, the developer and Reserve Bank 
of India. In case the discom does not pay the developer, RBI can withhold central funding allocated to the state 
government. This deters discoms from delaying the payment. This could be a recommendation to the government. 

A soft measure would be regulating access of discom to the short term power market. 

There is a discom rating; a discom is rated every year by Ministry of Power and provided a rating like A, A+, based 
on its performance. Financial, operational as well as technical parameters are evaluated. The operational parameters 
are given more weightage rather than financial parameters which include how they are doing on their creditor days or 
debtor days or how they are doing their receivables or their payables in the sense how effectively they are recovering 
their money and paying their lenders or their suppliers. The financial parameter has a weightage for payment delays. 
It is very low at the moment, at around 1 to 2%. So that should be increased. Enhancing it could be a soft measure 
of signalling discoms to be more disciplined in paying developers on time. 

(iii) Open access

The following figure gives a broad overview of how open access has been going down in the last four years. This 
shows the share of open access in the overall yearly generation that happens. 

Possible solutions

7

3|

• Update on mandatory LC order by MoP (July 2019): Andhra Pradesh High Court stayed the order for few weeks questioning if the PPAs 
can be amended through such orders

• Existing PPA mandates discoms to maintain a revolving LCs of 1.1 timely monthly billing. In case of being invoked by power producer, 
discom required to replenish the LC within 7 days

• Implementation of default escrow agreement as per PPA terms

• Mandatory late payment surcharge payment for discoms

Strengthening of existing payment security mechanism

• Though typically PPA offers ~2% discount on the early-bird payment (within five days), most discoms do not pay in time

• A public financial institution may be requested to take up bill discounting mechanism for RE developer monthly energy bills and 
recover the same from discoms over a period of time

Alternative bill discounting mechanism by a public financial institution (e.g. IREDA, PFC, etc.)

• Extension of all wind/solar/RE projects under the tri-partite agreement with RBI

Tripartite agreement 

• Increasing the weightage of payable days for discom in the MoP integrated discom rating

• Higher lending rates by IREDA/PFC for discoms delaying payments

• Regulating access to short term power markets for discoms delaying payments

Soft measures
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You can see clearly in 2015 it was around 19% and now it’s around 15%, showing that open access sales are 
declining. This is primarily due to high cross subsidy and additional surcharges. These charges and a formula for 
cross subsidy surcharge were introduced in the new tariff policy of 2016. Due to this the charges started increasing. 

The following figure shows how we are doing in India in terms of RE open access. Currently Tamil Nadu, Andhra 
Pradesh, Maharashtra, Telangana and some of the RE rich states top in open access in India. This shows how TN, 
AP and Telangana have been very favourable in giving concessions for RE open access while some of the other 
states have sort of discouraged RE consumers or developers to go for open access. The primary reason has been 
the ailing discoms. 

Open access is witnessing tepid participation despite increase in 
power demand

Sources: CEA reports, CERC MMC reports and Regional energy accounts  9
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• Group captive mode dominates the open access volumes (85% in FY 2018-19), due to avoidance of 
cross subsidy surcharge which is mostly levied on open access transactions through third party sales. 

• For the third party sales open access market, consumers avoid long and medium term open access 
transactions due to lack of visibility on the open access charges/tariffs

Open access uptake in India is limited to few states and RE-specific 
data disclosure remains an issue

Sources: SERC tariff orders and SLDC energy accounts     10
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• States with highest open access consumers (primarily coal, 
solar and wind) include Tamil Nadu, Andhra Pradesh, Gujarat, 
Rajasthan, Haryana, Punjab and Karnataka.

• Lack of data availability w.r.t. renewable energy open access 
deters getting a clear view of the open access market trends 
in last few years

• Top states such as Andhra Pradesh, Telangana and Tamil 
Nadu do not disclose RE open access data in public domain

While some of the data for RE-specific open access is available through state energy account and 
tariff orders, it is inconsistent and unavailable for most states. 
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A possible solution and a possible recommendation for this problem could be standardising, like how the government 
in its national tariff policy has standardised cross subsidy surcharge. Other aspects, especially banking related 
aspects like banking period, banking charges, banking duration and the compensation that the developer gets for 
the use of the banked power also need to be standardised and maybe formulised in the new tariff policy that is 
likely to be announced next year.

The following figure captures how a huge market exists for open access. Though it has not picked up, a lot of big 
companies, especially Fortune 500 companies feel the pressure to move towards 100% RE procurement. Some of 
the big firms like Tata, Infosys and Mahindra have already started RE procurement. Though their RE consumption 
is around 5% to 20%, they have committed to go to 100% by 2030. This represents a good market for the open 
access especially wind because most of these companies, especially Tata Power and Mahindra procure wind energy.

Concessions on open access charges for RE has encouraged 
developers & consumers to opt for RE open access

Sources: SERC tariff orders and state open access regulations    11
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Tamil Nadu Andhra 
Pradesh

Telangana Karnataka Rajasthan Gujarat Madhya 
Pradesh

Maharashtra

Transmission 
charge

Solar - 60% 
Wind - 40% 0% 0% 0% 100% 100% 100% 100%

Distribution 
(wheeling) 
charge

48% 0% 0% 100% 100% 100%
2% of energy 

injected 110%

Cross subsidy 
surcharge

50% 50% 0% 0% 0% 0% 0% 100%

Additional 
surcharge

Not levied Not levied 0% 27% 0% 0% 100% 100%

Banking charge
12% of banked 
energy in kind 

(wind)

2% of energy 
delivered at 

point of drawal

2% of energy 
delivered at 

point of drawal

Solar - 0%
Wind/hydel - 2% 

of injected 
energy

2% of banked 
energy (only for 

captive)

2% of banked 
energy 

2% of banked 
energy 

2% of banked 
energy 

Concessional open access charges for renewable energy

The charges vary significantly across states, states revising the charges every year. This uncertainty 
discourages consumers from opting for long term open access (third party sale mode) due to lack on 
visibility on charges. Thus, it has been observed that RE developers opt for short term open access or 
captive.

Corporates are starting to commit to 100% RE consumption but 
open access charges and regulations pose challenges

Sources: Company annual and sustainability reports 2018-19   12
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Tata Motors

In 2016, Tata Motors, 
one of the largest Indian 
auto-manufacturers 
committed to 100% 
electricity consumption 
from renewables by 
2030 

Details RE quantum Procurement mode & 
capacity Challenge(s) faced

• 94.2 million units RE 
consumption (16.1% 
of total power 
consumption) in 
2018-19

• Captive wind: 21.95 MW
• Captive solar: 18.5 MW
• Rooftop solar: 7.8 MW
• Hybrid: 7.2 kW
• Third party wind power 

(off-site) procurement 
through PPAs 

• RECs

Maharashtra’s Open Access 
Regulations 2014 did not 
allow wind energy purchase 
through open access, which 
forced Tata Motors to opt for 
captive procurement 

Infosys

In 2015, Infosys, one of 
the largest Indian tech-
companies committed 
to 100% electricity 
consumption from 
renewables

• 121.2 million units 
RE consumption 
(46.2% of total 
power consumption) 
in 2018-19

• Rooftop and captive solar: 
49 MW

• 67.2% of RE power 
consumed, procurement 
from third party RE 
developers through open 
access

Wheeling, banking & 
transmission charges for RE 
open access and the 
absence of a net energy 
settlement/scheduling 
mechanism

Mahindra and 
Mahindra

In 2018, Mahindra and 
Mahindra, one of 
leading Indian 
conglomerates 
committed to 100% 
electricity consumption 
from renewables by 
2040

• RE consumption of  
5.3% of total power 
consumption in 
2018-19

• Captive wind: 6.3 MW
• Captive solar: 8.9 MW

Non-uniform open access 
regulations and charges 
across states in India
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One of the key issues in open access, where discoms are reluctant to give connections and NoCs to developers 
and consumers is due to frequent switching between open access and the market. Apprehensive about the situation, 
the discom tries to protect its revenue. So a suitable solution could be fixing a duration – once a developer or 
a consumer goes to the market, he cannot come back to the regulated supply for a minimum period of say six 
months or one year. 

(iv) Recommendations

The other problems in open access include intermittency due to RE high penetration. As I mentioned earlier banking 
framework needs to be established. Just like the national tariff policy establishes cross subsidy surcharge formula, 
it should also define how states need to incorporate banking and the way of charging consumers’ needs to be 
standardised through a formula.

The other problem is frequent revision of cross subsidy. This is a huge problem which deters consumers to go for 
specially long term and medium term open access. Because every year the charges get revised and a consumer 
or even an investor who is investing in that project does not have visibility of the future tariffs. This exists primarily 
because there is cross subsidy in the tariffs in itself. The industrial consumer is cross subsidising the residential 
sector consumer. A way to solve this is for Ministry of Power or maybe central agency to lay down a strict tariff 
rationalisation roadmap, maybe 3 to 5 years, so that the cross subsidy between industrial and residential consumers 
is reduced. If that is reduced, then the discom would not try to protect its revenue through levying excessive cross 
subsidy surcharges through open access.

The last issue that sometimes doesn’t get highlighted is change in law issues. A lot of discoms file for dispute based 
on change in law basis. A recommendation could be to include elements of carrying costs in case of CIL and a 
minimum threshold in the PPA, so that the developer does not file for small claims. Also extension of commercial 
operation date (COD) should be included in the change in law ambit as per the PPA clauses. These are some of 
the solutions and recommendations. 

BIO: Mr Nikhil Sharma is an associate in Centre for Energy Finance of Council on Energy, Environment and Water. 
His experience in policy design, investment promotion, market study, financial modelling, etc. includes stints at PwC, 
KPMG and Reliance.

Key issues and recommendations
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Rejection of open access 
requests by state 

agencies

Frequent revision of 
open access charges

Intermittency in RE 
makes open access more 

challenging 

Frequent switching by 
consumers

• Developers and consumers 
cite their open access 
applications very often with 
discoms stating technical 
constraints such as 
inadequate transmission or 
wheeling capacity of 
network

• As per industry inputs, AP & 
Telangana have stopped 
providing NOC of open 
access in the last 2 years, 
especially for RE power due 
to high variability

• Frequent changes in open 
access charges prevent 
consumers from entering 
into long term contracts

• National Tariff Policy 2016 
prescribes progressive 
decrease in cross-subsidy

• RE power have seasonal and 
daily variations due to 
variable nature of sources

• Due to this intermittency, RE 
generation does not match 
the RE open access 
consumer demand, resulting 
in excess generation for 
some time blocks and 
excess demand in others

• Large consumers take 
advantage of low price by 
using short term open 
access markets

• These consumers switch 
their load back and forth 
between the market and 
discom leading to difficulties 
in planning for discoms, 
stranding of generation 
capacity & impact on non-
open access small 
consumers

• Need for load stability for 
discom

• May enforce switching to 
regulated supply after at 
least a year of open 
access

• Cross subsidy in tariffs 
leads to cross subsidy 
surcharge

• Enforce tariff 
rationalization through 
EA amendment

• Designing banking 
framework (banking 
charge, banking period, 
compensation for 
excess/balance banked 
power

• Misalignment between 
centre & state visions

• Implement open access 
reforms through 1 or 2 
progressive states
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Q & A and Discussions :

Q: In a PPA signed under FIT between discom and generator, where the tariff is set by the regulator – can it be 
classified as a commercial contract? In a commercial contract which is between a buyer and a seller, they mutually 
agree on a price that is a contract and is enforceable. Now if you have a buyer and a seller and the tariff is decided 
by somebody else, in this case ERC, is it still classified as a contract. Where the ERC determines the price that 
the generator and the discom will be contracting, as a third party, can it in future retrospectively revisit this price?

Dr YBK Reddy: Any contract is covered under the Contract Law. It is specifically between two parties and is governed 
by the Contract Law. However in the Electricity Act, the Regulatory Commission has mandated for the resolution of 
the dispute between the generator and discom. 

Q (cont): Please understand the difference between Section 63 and Section 62. 63 is market determined. ERC 
does not get into it; it just has to adopt. in section 62, cost + tariff, like in earlier FIT for the wind, on a cost+ 
basis, ERC determines the tariff. ERC is not the buyer or seller. But what ERC decides on a cost+ is binding upon 
the generator and the buyer. Section 62 cases like in the case in AP, does the APERC have the right to revisit the 
prices that have been done a few years back.

Dr YBK Reddy: In Section 62 of course ERC has a role, but it is not expected to revisit the contracts on the rates 
particularly, and retrospectively revise the rate. In some cases High Court has also specifically mentioned that this 
cannot be done. But there are issues related to non-payments from the discoms, ending with a negotiation between 
the two parties. But the regulator has not specifically revised the tariff retrospectively.

Mr Anant Sant: We also had the same problem with AP discom. NTPC’s and SECI’s PPA were also questioned. 
But after both the organisations sent letters contesting this, the projects under section 63 were cleared. Only as 
per the High Court directive they may revisit the 62 PPAs which are under FIT. It was the regulator who defined the 
FITearlier. We’ll have to see how the same regulator will take a call on this. In our view it should not be reviewed. 
Because it had been cleared by the regulator once. Tariff had been given for that year. The regulator may respond 
in a few months and then we will know. It’s early to comment on that. 

Dr YBK Reddy: Earlier also similar cases related to the PPAs under section 62 were there in Maharashtra. The 
discom said that they had recovered all the return on equities and got enough profit. So now they have to continue 
with SECI for a lesser tariff. In this case, according to my knowledge, MERC has taken the stand in favour of the 
renewable energy generator. Also, you will find that the regulator’s stand is not the same throughout the country.

Mr Raja Sukumar: In the Bescom PPA, there was a clause that after 10 years of COD there can be a renegotiation 
of tariff. In 2011 or so, the KERC took a stand and issued an order saying there will be no revision or negotiation 
of the PPA tariff till the end of the PPA term. AP has taken a different stand, perhaps due to political reasons. So 
it is not a ERC or a discom which has come out with a renegotiation of the prices. Even in Gujarat the reduction 
was being suggested by the government which was opposed and the government dropped it. A point that Mr 
Rajsekhar has raised is whether there can be a transition towards firm RE for the future PPAs. If we gofor firm RE, 
then there should be battery backup, where it can be stored and then injected to the grid on a firm basis. Without 
battery bank to store energy and release on a firm basis will be tough. 

Dr YBK Reddy: It is time renewable energy is made firm. Our target is to match the conventional energy price with 
firming, by introducing battery or by hybridisation or using limited battery and any other method of storage. We want 
to keep tariffs within the thermal or conventional energy limits so that it will be attractive for the generator. We have 
started moving in that direction. I think 30th Nov is the date for the first tranche of bid. Chile has time slot based 
bids. We can explore possibilities in the renewables. We have released three tenders for round the clock, hybrids 
and with the peaking power requirement. Another tender is being planned.
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Mr Rajsekhar Budhavarapu: We need to move towards 
firm RE, if we have to reach 450 GW by 2030. So 
we need to start the transition from the variable RE 
injection and the bilateral PPA that we have now. We 
need to have far more structures in PPAs. One of the 
ways of improving the additional cost that comes with 
any energy solution for firming up for a few hours or 
24x7 is that there would be a balancing cost if we 
inject variable intermittent energy. These costs vary from 
CEA’s rate, which is very low. Consultants have found 
that the cost goes up to Rs 3.50 per kWh. Apart from 
the busbar cost, this would be an additional cost. So 

if a state goes for form RE, my suggestion would be for states to do away with cross subsidy surcharge which 
varies from Rs 1.20 to Rs 1.70. Cross subsidy surcharge is essentially to bring the balance sheet of the discoms 
slightly higher for its obligations of meeting the electricity needs of those in the lower spectrum. Since it is providing 
power free or at a lesser rate, the high-end payers are paying the additional cost to bring up the balance sheet. 
If projects avoid the grid balancing cost, which is more than the cross subsidy surcharge, a policy innovation 
could be thought about that those projects can partially be offset in terms of the price at least to the extent of 
open access charges. 

Q: Wind generators are not being paid since the last few years. But why does SECI want to take over the failed 
500 MW solar auction of Tamil Nadu. Why does SECI want to take over when the discom is unable to pay to 
the wind generators?

Dr YBK Reddy: Because of the discoms’ low credibility, some states ask SECI to handle the auctions. For example, 
Rajasthan had a solar auction. They didn’t get the response. But they need energy. So we did the auction for 
them. States get an attractive quote rates if the bidding is through us because all the measures like LC, TPA, 
etc. that we discussed are in place.

Q: You said that COD for SECI projects is given as 16 to 24 months. Is the extension of six monthsautomatic 
or will EMD be forfeited?

Dr YBK Reddy: Delay of six months is allowed, with some penalty. As I mentioned earlier, the penalty goes into 
the PSF. There may not be a penalty, if the delay is due to a genuine reason or due to force majeure conditions.

Q: For any wind project, the COD is actually 3 to 6 months. Why does SECI give 18 months COD. That might also 
be one of the reasons for projects not being completed or not coming up to the expectation of the government. 
That is why we may not be able to reach the target of 60 GW by 2022

Mr Rajsekhar Budhavarapu: Related to this, I would like to know the eligibility of Indian auctions – wind and 
solar. Has there been any study about the eligibility to participate in the wind and solar auctions in India vis-à-vis 
those in other countries like Germany, South Africa, Brazil or even the offshore ones. Is there any difference? Is 
there something we can learn. For example, one is a cooperative model. Owners join together and bid. They just 
have to bid. But utilities and IPPs need to show land and permits, etc. and for them penalties are very severe. 
In South Africa there needs to be a conditional project financing between a bank and the bidding developer. It 
means the land, turbines, etc. need to be in place. The price for which the financing is agreed upon is private 
between the bank and the bidder. But after the auction, the bank would have to confirm to the bidding agency 
that it is within the norm. With similar norms, speculative bids could be avoided. Perhaps we need a relook on 
the eligibility criteria.
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Mr Rajsekhar Budhavarapu: Another point is, when we are One India, One Grid, is it relevant to have electricity 
in the concurrent list. 

Mr Rajsekhar Budhavarapu: The last point is the ISTS waiver given currently for the competitive projects bid 
through SECI and the end user is discom and PSUs. Essentially the ISTS waiver is a subsidy being given by the 
taxpayers. Why should it not be applicable for corporate PPAs, provided it is a competitive bidding. ISTS waiver 
may be frozen till 31 March2022. But if we have to reach 160 GW or a fraction of that in ISTS projects, maybe 
competitive bidding should be opened for corporate entities.

Dr YBK Reddy: The projects are large in size now – like 100, 200 MW and so on .The minimum size is a 50 
MW turbine. In parallel, we need to arrange transmission network. We plan for the 60 GW target in coordination 
with PGCIL. Phase 1 of 30 GW has already been launched. It takes time. And there are wind / solar PPAs. 
Construction of a solar plant takes hardly 3 to 6 months. But there are a number of steps – first they have to 
sign the PPA, they have to get the connectivity based on the PPA, get test connectivity based on the PPA, etc. 
then they decide on the land and if everything is in place, bank will complete the finances; there will be financial 
closure. After financial closure there will be nine months or so to develop the project. Considering the prerequisite 
steps, this sort of a timeline is necessary.

Dr YBK Reddy: Coming to the second question of Mr Rajsekhar, we cannot comment on the concurrence list 
because it is the constitutional arrangement. It might involve a bold intervention at the political level.

Dr YBK Reddy: To clarify on Mr Rajsekhar’s last question, ISTS is not only for the competitive bidding by SECI 
or NTPC. It is for all the RPO obligated projects. Any entity having RPO obligation will get it.

Mr Rajsekhar Budhavarapu: Right now no entities other than PSUs and discoms have had the ISTS waiver. All 
ISTS waivers have been obtained only for SECI-bid projects)

Dr YBK Reddy: As per the provisions, it is applicable to everyone

Mr Anant Sant: Regarding the concurrence subject, though it is one nation, one grid, majority power is handled 
by discoms at the state level and state has a responsibility for the development of the sector.

Dr YBK Reddy: Issues pertaining to discoms and states are totally different from national level issues; the distribution 
in particular is handled by the state regulatory commission and CERC.

Mr Nikhil Sharma: Maybe retail supply competition is the way ahead and it will equalise things. The government 
or the government discoms should take care of the distribution. Maybe the grid part and the retail part should 
be segregated. That way there will be competition in the retail as well as on the generations sectors.
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Session 8 – ASSET MANAGEMENT

CHALLENGES AND SOLUTIONS IN ASSET MANAGEMENT – Mr Rajiv B Samant

Mr A.S. Karanth, who chaired the session, gave 
an overview. Mr Rajiv B Samant of Tata Power, Ms 
Lakshmi Vaidyanathan of DNV GL, Mr Praveen Kakulte 
of Powercon and Mr A.D. Thirumoorthy made up the 
panel.

The wind industry is facing many challenges. We’d see 
what the challenges are and what we need to do to have 
the assets performing at 100% machine availability. We 
need to achieve 100% machine availability, especially 
during the high wind season, because that is the only 
period that the turbines generate power.

We are aware of the challenges in the last three years 
because of the change in feed-in-tariff structure. After 
the feed-in-tariff mechanism was changed, the wind 
manufacturers are not able to give the services that they 

gave earlier. This has resulted in machine availability going down for most of the OEMs. The small investors have 
no idea about the health of their machines.

Earlier one had to depend on the OEMs to rectify faults. With their huge customer base, they may not have been 
responsive. The positive outcome in the recent years is that many new ISPs have come to the market and they 
are willing to offer their services. The advantage for individual owners is that they will now know the condition of 
their turbines.

Being the manufacturer, the OEMs know the in and out of the turbines. The challenge for the owner or ISP concerns 
the critical spare parts. They should know how to procure the critical spare parts and at what cost. No one wants 
to infringe upon IPR issues related to OEMs. But the OEMs should support the owners as well as the new IPSs 
coming into the market so as to ensure 100% machine availability.

Another important and critical point is the infrastructure service sector. Infrastructure service which is created at the 
site is completely built by the developer. While investing, small investors may not know that they would be a small 
part of a big ocean. If the owner with one or two machines of smaller capacity, and prefer a O&M done at site, the 
OEM should support the owner. For a person who has built the substation, the concerns would be about access to 
the substation, maintenance of the 33 kV line, taking the outage from the transmission or distribution company, etc. 
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Supply of Spare Parts & Technical Capabilities 

➢ Challenges faced by the Wind Turbine owners due to cash flow issues faced
by the OEMs are lower machine availability resulting in lower revenues
resulting to losses to owners which are irreversible .

➢ Now many OEMs – multi brand / ISP have come to market and they are willing
to carry out the operation & maintenance of these turbines .

➢ Major Challenge faced is with the procurement of the critical spare parts ,
standard operating procedure for doing the operation and maintenance
activities .

➢ Critical Spare parts also are in IPR list in case of the few OEMs.

➢ We need to have a system to verify the capability of the Service Provider or
the OEMs should certify them .

Infrastructure – Evacuation & Shared Services  

➢ The Infrastructure which has been created at the wind farm needs to be
allowed to be shared with the individual wind turbine owners if they wish to
change over .

➢ Statutory clearances if required need to be given to the wind turbine owners.

➢ Support of the SCADA which is critical also needs to be provided by the
original OEM .

➢ For the joint meter reading and calculation of the energy billed the necessary
timely help needs to be provided .

➢ OEM needs to maintain the roadways and the evacuation lines if he remains
as the Shared Service Provider .

OEMs have made the SCADA network an inherent part of the system. It is not put up separately. This is a challenge 
that one needs to understand while switching from OEM to an ISP.

We need support for the joint meter reading taken in the month end. So OEMs and ISPs as well as IPPs need to 
work together. 
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Maharashtra is one state which helps IPPs in switching from OEMs to ISP. The substation and 33 kV lines are the 
property of the state utility or the state transmission or distribution company. Even with shared infrastructure, O&M 
could be our own responsibility. This provision should be introduced by the other states also.

Evolution of the Latest Technology like LVRT …
➢ Product which are owned by the OEMs if they are using the technology which was prevalent at

that time when the product was sourced and if the statutory/ regulator comes with the new grid
code requirements , the necessary support system needs to be developed by all the stake
holders .

➢ MNRE with its band width can keep a condition on OEMs for the same .

➢ New Patch ups which are developed by the OEMs can also be shared may be at a cost and
given to the Wind turbine owners to improve the power curve.

➢ Training and hand holding by the OEMs during the hand over and takeover will be very helpful .

Advocacy and Policy Support

➢ Statutory authorities needs to acknowledge that the developer of the wind farms are the facilitators for the
wind farm project development however the individual owners need to be protected .

➢ In the main substation the wind owners also need to be the same rights as the main developer .

➢ With the current scenario this step is very critical for the smooth operation of the wind farm projects .

➢ Learnt at many sites due to nonpayment issues the substation have no adequate manpower which is a
safety risk . Individual wind owners need not be suffering .

➢ We can take case of Maharashtra policy where the shared infrastructure is the deem ownership of the
Distribution and transmission company . This is now helping in smooth take over from the OEMs if they
are not performing .

As a product developer, only the OEM would know when an upgrade needs to be done for the machine. So there 
should be an understanding with the OEM, so that one get the product patch up, which is actually a standard 
feature in all the other parts of the world.

When MNRE issues the certificate to the OEM, they need to ensure that the guidelines are stipulated when a new 
regulation is announced. 
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All the transmission assets need to be the property of the transmission and distribution company so that they can 
help the owners while switching. The OEMs can extend a handholding support during the switch.

BIO: Mr Rajiv B Samant is the chief of Wind O&M, and director and chairman of nine subsidiary companies of 
Tata Power company Limited. He has 35 years of experience in R&D, technical services, production and business 
development among others. He is a chemical engineer from Bangalore University.

FREEDOM OF OPERATION – Mr Praveen Kakulte

TRANSMISSION INFRASTRUCTURE – Mr A.D. Thirumoorthy

I am presently with Powercon, an ISP. Earlier I was 
with an OEM.

In the past, the asset owner had an inherent trust on 
the OEMS. As an OEM earlier, when I grew to 7,000 
MW capacity or so, things became unmanageable. And 
so also the dilution. As an OEM, my final product is 
my wind turbine. But an asset owner’s final product 
is electricity. The misalignment of the objective over a 
period of time resulted in conflicts.

The demand of an asset owner is to have the best 
throughput. It was not immediately possible for the OEM 

to transform itself into someone who could more electricity. There are lessons from the past. There are issues related 
to infrastructure, spares supply, software, etc. Today when you want the freedom to operate your own wind turbines 
you do not feel comfortable because there is no spare, or there is an IPR issue or there is no license for a software 
or you do not have enough technical support for upgradation.

You should remember that you are not buying an asset for one day but for 25 years Ensure that you are licensing 
a product for lifetime in terms of software, availability of spare parts and technology support. Ensure that you do not 
enter into a scenario where you are required to share infrastructure. If you have to, ensure a proper arrangement 
where you will have the freedom to operate.

BIO: Mr Praveen Kakulte is the CEO of Powercon Renewable. He is an energy technologist with two decades of 
contribution in wind and solar PV, O&M industry. He is a thought leader recognised as asset management guru. He 
received the Innovative Strategy Leader 2018 Award for renewable energy. He is also revival expert for low, non-
performing RE assets and for RE technology facilitator.

Power has to be injected to the main grid, Immediately 
after generation, through the feeders and the substations. 
So asset management includes the transmission 
infrastructure.

From IWPA we made a small study of the infrastructure, 
especially in Tamil Nadu, to see if it catered to the needs 
of the generator. The study was done to get the actual 
picture of the issues, how best to take care of the 
infrastructure and if there were alternate ways to do it. 
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Because utilities have their own difficulties in terms of manpower, spares, logistics, etc.

In Tamil Nadu there are 130 substations where windmills are predominantly connected. Of these, nearly 20 substations 
are owned, manned and operated by IPPs. Another 100-odd substations are manned by the utility. The generator 
is connected to the substation through 11kV or 33kV lines, mostly 33 kV lines. 99% of these are overhead lines. 

These lines and substations are almost three decades old. If left unattended and unmaintained, frequent faults 
happen, especially during high wind season. Poles, lines and insulators tend to fail during high winds, and breakdown 
occurs. Identification of the faults and the restoration of LT feeders take up to 10 hours, sometimes even days. 
Because there is a lack of manpower, logistics and spares.

Condition of breakers, which is part of the infrastructure, is poor. When breakers or breaker parts fail, utility doesn’t 
have spares in hand. Often they depend on the developers to help them with the spares, with manpower and with 
logistics to set them right.

In Tamil Nadu, there are multiple owners of the generators. In a substation if there are 40 generators, nearly 30 
people would own them. It would be difficult to contact most of the owners. Many of the owners would not have 
maintenance persons at the field. With the limited staff available for maintenance and to support the utility, it takes 
from a week to 15 days to replace the breakers and to evacuate power.

Power transformer is part of the infrastructure that needs to be maintained regularly. Sometimes it has taken even 
more than a year to replace transformers.

The generators are paid monthly O&M charges to maintain the feeders and transformers. For example, in a substation 
we pay more than Rs 10 lakhs. If at least 10% of the O&M charges is spent on maintenance, the system can be 
maintained well and there would not be any issue. 

We suggested that the maintenance charges be paid to OEMs or ISPs through the utility since the utility owns the 
property. Another thing we suggested is let the maintenance be given on contract so that it can be maintained well. 

Such is the condition of about 8,500 MW capacity infrastructure in Tamil Nadu, with Rs 50,000 crore investment at 
stake. If lack of our transmission infrastructure continues for a few years, our best efforts in forecasting, scheduling, 
etc. would be of no use without base connectivity. 

Perhaps we can petition the regulatory commission that the charges collected towards O&M be spent on that only 
so that the infrastructure is maintained properly.

As per the new regulations, new machines have to be fitted with LVRT. The utility ensures that LVRT provision 
is there before the turbine is commissioned. The concern is that if the old windmills can be retrofitted. CEA has 
entrusted the responsibility with SRPC (Southern Regional Power Committee) to form a committee and look into 
this. IWPA had objected it may not be possible to retrofit old machines because their design does not allow LVRT. 

Old machines are not designed to withstand the fault condition in the grid. Because LVRT requires to stand in the 
grid and be connected to the grid, during the fault in the grid. It has to tested and proved that old machines are 
capable of withstanding such fault. NIWE has conveyed that it will take nearly three years for the old machines to 
be tested to check the possibility of retrofitting. In my opinion it will not happen at all. So old machines should be 
exempt from fixing LVRT. 

BIO: Mr A.D. Thirumoorthy is an independent energy consultant. He has more than 40 years of experience in the 
power sector. He serves on the panel of entities such as Bureau of Indian Standards, TNERC, etc. He serves on 
the board of studies in various technical educational institutions and is an approved faculty to guide UG and PG 
students in their academic projects.
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IMPORTANCE OF DATA ANALYTICS – Ms Lakshmi Vaidyanathan

The first important aspect of data is the legitimacy of 
data. It is important to get good quality data form a 
proper source for data analytics.

Everyone is aware that we are moving more towards 
generation than what it used to be about installation. For 
generation, we have been practicing diagnostics, where 
we look at events after they have happened, analyse 
to find out what went wrong and fix it. But the trend 
currently is more towards prognostics, where we predict 
things and fix the issues so that loss in generation and 
loss in commercial implications can be minimised. 

Those of you involved in operations will be familiar with underperformance, a common problem. It can be a 
combination of design as well as some O&M practices. Losses up to 8% have been observed due to this. The 
following figure shows some of the case studies from DNV GL, pertaining to some of the losses.

DNV GL © 22 October 2019

Diagnostics vs Prognostics

1

Diagnostics
•Post event or occurrence
•After the loss or failure or 
damage
•Mostly Corrective and 
depending on the past

Diagnostics
•Post event or occurrence
•After the loss or failure or 
damage
•Mostly Corrective and 
depending on the past

Prognostics
•Before the event or occurrence
•Preventive and necessitating action 
before the failure or damage or loss
•Predictive driven by domain 
expertise and data and for the 
future

Prognostics
•Before the event or occurrence
•Preventive and necessitating action 
before the failure or damage or loss
•Predictive driven by domain 
expertise and data and for the 
future
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 Underperformance

 Common

 Combination of 
design and O&M 
practices

 8% loss observed

 Software update 
changes

 Observed shift

 Overcorrection of 
nacelle wind speeds

 Really???

 Yaw misalignment - Power vs Wind Speed 
trend

 Cross correlation between the subject and a 
neighbouring turbine showing clear directional 
mismatch

 0.15% energy loss in this case but potential get 
bigger

Data analytics - Case Studies 
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(Ms Lakshmi invited the delegates to share their experience in operation losses, their implications and measures 
taken to address the issues)

Delegate 1: Misalignment of anemometer and wind vane causes error in signals that feed the direction or the wind 
speed measurements. There are errors when the yaw does not face the right direction. When we plotted the power 
curve, with wind speed and power generation, the misalignment could be observed and corrected.

Delegate 2: We had a machine close to a hill. With yawing we found back pressure and the yaw was always moving. 
There were issues due to this continuous movement. One is there was a lot of vibration, because the yaw brake was 
not holding. The movement also caused breaking of parts and yaw bolts. It should not be in one direction for 120 
seconds Since it was continuously moving, we increased the time from 120 seconds to 5 min. That brought down 
the number of yaw movements. So it could produce much more. Yaw alignment was corrected to some extent.

Delegate 3: Though the turbine capacity is 2.1 MW, O&M service provider brought it down so it would not generate 
more than 1MW

Ms Lakshmi: That’s temperature de-rating, sort of a protective mechanism. When we estimate, we would be able 
to calculate the expected loss due to the temperature setup of a machine.

Another commonly observed issue is blade soiling and the losses with respect to that. Has anyone experienced it 
and what were the steps taken to overcome the issue? 

Mr Karanth: Blades will have to be periodically cleaned depending on the weather conditions, location of the turbine 
and condition of the blades.

Delegate: We install vortex generators and stall flags to increase the AEP (annual energy production) of the blade. 
They have been efficient and reduce power losses up to 3%.

DNV GL © 22 October 2019

Case Study 4 – Predictive failure detection 

3

 Generator Non-driving End Bearing behaviour modelled

 Inputs for the model – component level temperatures & other parameters routinely monitored – WF level 

 Observation – the modelled behaviour deviated from the normal trend around April Y4 for one turbine

 Failure in November Y5

 Scope for foreseeing a failure 

 Scheduling the necessary maintenance so as to not affect peak productive season     

Ms Lakshmi: These are insights from analysing data. So these are all diagnostics I would say. But now we have 
moved towards prognostics and how we can predict certain failures before they actually happen. We do have some 
false positives at times. The above plot is an example showing the generator non-driving end bearing behaviour. 
The red patch is the trend which has gone outside the normally observed trend. it is one way we can monitor 
and understand. It will give us more insights into what is going on in the machine and how we can improve the 
generation performance.



NOVEMBER 2019 • WINDPRO • 103

At DNV GL, based on the experience with 17.5 GW of operational analytics, certain mechanisms have been 
developed to address these issues. One of it is a Global Operations and Analytics Centre. It uses cutting edge 
analytics, consolidating our experience. We try to include the more evolving trends of machine learning and AI to 
see how we can gain value out of the data and help solve the customers’ problems. The control centre we have 
in Bengaluru is a 24x7 remote asset monitoring, to which assets are connected. 

Data sharing and data sourcing would be very important in future, when it comes to solving loss of production and 
loss of revenue. 

Based on the knowledge and experience, different tools like the WindGEMINI, and the Horizon have been developed. 
The tools help in 24x7 asset monitoring, strategy assessment, performance analysis, diagnostic, prognostics and 
performance enhancement. 

Having a good grid infrastructure, a good O&M team, having good spare parts and supply are important; along with 
that the trend is now more towards improving the generation, by minimising losses.

BIO: Ms Lakshmi Sundareshwaran Vaidyanathan is Head of Section, Asset Operations & Management in DNV GL, 
Bangalore. She has completed her M.Tech. in Renewable Energy Engineering and Management from TERI School of 
Advanced Studies, New Delhi. She has worked extensively in energy assessments for both greenfield and brownfield 
wind energy projects across India. She has also worked on short-term projects with NIWE, Chennai.

Q&A Session

Mr Karanth: When should an asset owner in India become completely independent?

Mr Rajiv Samant: In a thermal plant O&M is not completely done by the owner. It is done by a service provider. 
We buy the spares. I think we need to move towards such a model. Something similar to a do-it-yourself concept. 
We can have a cooperative society at a wind farm level where all the OEMs or IPPs come together and appoint 
a person to service the machines. 

Source and legitimacy of the data are important. Because the output of the analysisis only as good as the input. 
It is important to be more forthcoming with the data, though it is an important asset for everybody. The more we 
analyse it and gain insights from it, the more losses we can reduce. 
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Introduction to the GOAC

 The Global Operations and Analytics Centre is a new smarter monitoring/smarter operations service that can 
monitor and analyse renewable assets (solar, wind or storage) 24x7, anywhere in the world.

Deep domain expertise in 
renewables

Cutting edge analytics 
services including big data 
analytics, machine learning 

and AI

24x7 remote asset 
monitoring

GOAC
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Mr Karanth: Why do IPPs talk about disengaging from OEMs?

Mr Praveen Kakulte: The industry is going through a phase of transformation. When financial institutions backed 
OEMs, they had a say in the contract, extending the period to 10 years and more. When the productivity is not as 
expected, in a long term contract, the asset owner feels the need to switch. So, the asset owner should deploy 
his data analytics and monitoring mechanism, and find out the reason for the underperformance. It is important for 
asset owners to have the governance with them but let the experts – OEMs or ISPs – do the work.

Q: Mr Thirumoorthy, you explained the difficulties in 
identifying and reaching fault locations during heavy 
winds and monsoons. We faced such an issue in Satara. 
Despite preparatory efforts, problems persisted. Fixing a 
distance relay in the substation helped us. Because the 
reading in the distance relay would indicate the number 
of the pole that had snapped. Though the terrain was 
tough, we could rectify faults within 30 minutes. Is it 
possible to provide distance relay here? 

Mr Thirumoorthy: It is technically possible. As of today, 
distance relay is operated only on EST lines, i.e. 110 

kV lines and above. For 11 kV, 33 kV distance relay is not provided. Only overload relays and earth leakage relays 
are provided. But a number of advanced techniques are available now. Since it involves investment and additional 
manpower, the utility may not be in a position to do. We have to step in and do whatever is required for us. 

Q: How much is the AEP loss due to dust on the blades?

Ms Lakshmi: It could range from 3% to 5%. It went even beyond 5% in some cases when we have severe soiling. 
After the rains, we see changes in the performance. 

Q: Some companies claim to do predictive analysis. Why is not showcased openly? In eight years, I am yet to see 
a case study. 

Mr Praveen Kakulte: For predictive analysis massive data spanning a few years is needed. In principle, there is no 
predictive analysis happening across the globe.

The session was chaired by Mr A.D. Thirumoorthy. 
Panel members were Mr Anil Kumar Meena of PGCIL, 
Mr P.P. Gupta of Techno Electric, Mr Anil Thomas of 
DNV GL and Mr Anant Sant of Idam.

Session 9 – POWER EVACUATION
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OVERVIEW – Mr A.D. Thirumoorthy

We have been covering various subjects such as 
integration of power into the grid, repowering, and 
offshore wind. Power evacuation is also a very important 
subject. 

The generator starts generating power. The power has 
to be evacuated and it has to go to the main grid. So for 
that the infrastructure is ready, system is ready. Primary 
requirement for evacuation, as per todays scenario is 
forecasting. Yesterday Dr Balaraman mentioned how 
forecasting has improved in the last three years, when 
IWPA on own initiative and own finance started the 

state-wide centralised forecasting in Tamil Nadu with the help of NIWE. As on today it’s a variable renewable power. 
It has to be integrated into the grid. So we need a proper balancing system.

As per todays scenario, we have limited opportunity for idle power to be balanced because most of the idle projects 
are linked with irrigation. So it is not controlled by the state discoms. Another opportunity is to ramp and ramp down 
thermal power. For example Tamil Nadu has limited thermal resources to ramp up or down. We sensed this issue a 
long back and we have recommended to the central authorities so that responsibility of balancing renewable power 
is left with the regional load despatch centres (RLDCs). Nationally IWPA took up the cause and it would soon be 
implemented. So balancing of renewable power will be the responsibility of RLDCs. 

Another area that’s been touched upon is the banking of power. Some utilities are allergic to the term banking. 
They think it’s a loss making proposition. But they should actually rethink and remodel and consider banking as a 
separate business model. For example, in Tamil Nadu, during the high wind season of August and September, they 
swap the power with states like Chhattisgarh, Jharkhand or Haryana. They get it back during February and March. 
This is also banking or deferred consumption. Even consumers can swap power.

Electricity Act 2003 has clauses for consumers to generate their own power. Even certain utilities talk about taking 
out the opportunity of open access nowadays. Open access is a provision that is given by this Act. It cannot be 
removed by any utility or regulatory commission. If the Act provides for swapping or deferred consumption, then it 
cannot be removed. The forum should recommend to the authorities to incorporate in the Act, that consumers who 
generate their own power will be at their liberty to consume the same at deferred period.

BIO: Mr A.D. Thirumoorthy is an independent energy consultant. He has more than 40 years of experience in the 
power sector. He serves on the panel of entities such as Bureau of Indian Standards, TNERC, etc. He serves on 
the board of studies in various technical educational institutions and is an approved faculty to guide UG and PG 
students in their academic projects.
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FORECASTING AND SCHEDULING, DSM PENALTIES – Mr Anil Thomas

I will talk about forecasting, scheduling and DSM 
penalties. I’ll touch upon regulatory interventions required 
for better evacuation. Having worked in SRPC (Southern 
Regional Power Committee) earlier, where we were part 
of regulation and arbitrary commissions, I would speak 
from the regulator’s perspective. 

(i) Scheduling

We won’t delve on the inputs required for forecasting. 
The generator needs to have his own forecasting agency 
or depend on RLDCs or SLDCs. But once forecast, the 
power has to be scheduled. Then the generation takes 
place according to the schedule. 
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Forecasting, Scheduling, Deviation Settlement and Related Matters of Solar and 
Wind Generation Sources Regulations, 2015 

 Forecasting shall be done by wind and solar generators connected to
the State grid, or by QCAs on their behalf.

 The concerned SLDC is also mandated to undertake forecasting of
wind and solar power that is expected to be injected into the State
grid, by engaging forecasting agency(ies) if required. The forecast
by the concerned SLDC shall be with the objective of ensuring
secure grid operation by planning for the requisite balancing
resources.

 The forecast by the QCA or wind and solar generator, as the case
may be, shall be generator centric. The QCA or wind and solar
generators will have the option of accepting the SLDC’s forecast for
preparing its schedule or provide the SLDC with a schedule based on
their own forecast. The QCA shall coordinate the aggregation of
schedules of all generators connected to a pooling station and
communicate it to the SLDC.

1

Any error in scheduling has to be borne by the wind farmer or the Qualified Coordinating Agency (QCA) which is 
applicable in state regulatory commission but not in central regulatory commission. You may be aware that if you 
are directly connected to ISTS and selling power outside the grid, QCA concept does not apply. 

You may be aware that scheduling takes place every 15 minute blocks. You can give a day ahead schedule or a 
week ahead schedule also. You can revise the schedule at least four time blocks before i.e. 45 minutes before the 
actual real-time time block of 15 minutes.
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Based on the schedule, power is generated. The difference between generation and schedule is called deviation, and 
is under the liability of penalty based on the error factor. The error factor is calculated using generation, schedule 
and available capacity. Available capacity is that of your your inverter or WTG capacity.

Most of you will be aware of the penalties. If you are embedded in the state and selling within the state up to 
10% there is no penalty. Then it’s 50 paise for deviation between 10% and 20% and then its Re 1, as shown in 
the table below.
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Scheduling 

 The QCA or the wind and solar generator shall submit a day-ahead and week ahead schedule for
each pooling station or each generating station, as the case may be. Day-ahead schedule shall
contain wind or solar energy generation schedule at intervals of 15 minutes (time-block) for the
next day, starting from 00:00 hours of the day, and prepared for all 96 time-blocks. Week-ahead
schedule shall contain the same information for the next seven days.

 The schedule of wind and solar generators connected to the State grid (excluding collective
transactions) may be revised by giving advance notice to the SLDC. Such revisions shall be
effective from 4th time block, the first being the time-block in which notice was given. There may
be one revision for each time slot of one and half hours starting from 00:00 hours of a particular
day subject to maximum of 16 revisions during the day.

2
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Deviation 

 ‘Absolute Error’ means the absolute value of the error in the actual generation of wind or solar
generators with reference to the scheduled generation and the 'Available Capacity' (AvC), as
calculated using the following formula for each 15 minute time block:

– Error (%) = 100 X [Actual Generation– Scheduled Generation] / (AvC) ;

 Any commercial impact on account of deviation from schedule based on the forecast shall be
borne by the wind and solar generator, either directly or transacted via the representing QCA.

 In the event of actual generation of a generating station or a pooling station, as the case may be,
being less or more than the scheduled generation, the deviation charges for shortfall or excess
generation shall be payable by the wind and solar generator or the QCA, as the case may be, to
the State DSM Pool,

 The QCA shall also de-pool the energy deviations as well as deviation charges to each generator
using one of the following options: (a) In proportion to actual generated units for each time-block
for each generator (b) In proportion to available capacity of each generator.

3
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There are plants which are commissioned before the 2015 regulation, where the error percentage has been increased, 
as indicated below.
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Deviation Charges - for sale of power within the State-commissioned prior to 
the date of effect of these regulations 

5

Sr. No. Absolute Error in 
the 15- minute 
time block

Deviation Charges payable to State DSM Pool 

1 < = 15% None

2 >15% but <=25% At Rs. 0.50 per unit for the shortfall or excess energy for 
absolute error beyond 15% and up  to 25%

3 >25% but <=35% At Rs. 0.50 per unit for the shortfall or excess energy beyond 
15% and up to 25% + Rs. 1.0 per unit for balance energy 
beyond 25% and up to 35%

4 > 35% At Rs. 0.50 per unit for the shortfall or excess energy beyond 
15% and up to 25% + Rs. 1.0 per unit for shortfall or excess 
energy beyond 25% and up to 35% + Rs. 1.50 per unit for 
balance energy beyond 35% 

DNV GL © 04 December 2017

Deviation Charges - for sale of power within the State-commissioned prior to 
the date of effect of these regulations 

5

Sr. No. Absolute Error in 
the 15- minute 
time block

Deviation Charges payable to State DSM Pool 

1 < = 15% None

2 >15% but <=25% At Rs. 0.50 per unit for the shortfall or excess energy for 
absolute error beyond 15% and up  to 25%

3 >25% but <=35% At Rs. 0.50 per unit for the shortfall or excess energy beyond 
15% and up to 25% + Rs. 1.0 per unit for balance energy 
beyond 25% and up to 35%

4 > 35% At Rs. 0.50 per unit for the shortfall or excess energy beyond 
15% and up to 25% + Rs. 1.0 per unit for shortfall or excess 
energy beyond 25% and up to 35% + Rs. 1.50 per unit for 
balance energy beyond 35% 

There is a small difference if you are connected directly to the central transmission system or you are being scheduled 
by the RLDCs. Instead of 50 paise / one rupee penalty factor, You would be penalised based on the PPA. Or if 
you are a captive, it will be APPC (average power purchase cost) rate.



NOVEMBER 2019 • WINDPRO • 109

The system is almost the same, except that you get the payment based on the scheduled energy. And if the 
generator is not pumping the entire energy, state is responsible to pump the difference. So, for the energy that 
was supplied by the state, there will be a settlement between the state and the WTG. That is the small difference 
here because if you are selling within the state it is based on the actual energy and if it is outside the state it will 
be the scheduled energy. If you are not pumping energy, it will be given by the state and you will have to settle it 
with the state.
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Deviation Charges - under injection by generator connected to the State grid 
and selling power outside the State 

6

Sr. No. Absolute Error in 
the 15- minute 
time block

Deviation Charges payable to State DSM Pool 

1 < = 15% At the Fixed Rate for the shortfall energy for absolute error 
up to 15%

2 >15% but <=25% At the Fixed Rate for the shortfall energy for absolute error 
up to 15% + 110% of the Fixed Rate for balance energy 
beyond 15% and up to 25%

3 >25% but <=35% At the Fixed Rate for the shortfall energy for absolute error 
up to 15% + 110% of the Fixed Rate for balance energy 
beyond 15% and up to 25% + 120% of the Fixed Rate for 
balance energy beyond 25% and up to 35%

4 > 35% At the Fixed Rate for the shortfall energy for absolute error 
up to 15% + 110% of the Fixed Rate for balance energy 
beyond 15% and up to 25% + 120% of the Fixed Rate for 
balance energy beyond 25% and up to 35% + 130% of the 
Fixed Rate for balance energy beyond 35%
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Deviation Charges - Over injection by generator connected to the State grid and 
selling power outside the State 

7

Sr. No. Absolute Error in 
the 15- minute 
time block

Deviation Charges payable to State DSM Pool 

1 < = 15% At the Fixed Rate (PPA rate*/APPC) for excess energy up to 
15%

2 >15% but <=25% At the Fixed Rate for excess energy up to 15% + 90% of the 
Fixed Rate for excess energy beyond 15% and up to 25%

3 >25% but <=35% At the Fixed Rate for excess energy up to 15% + 90% of the 
Fixed Rate for excess energy beyond 15% and up to 25% + 
80% of the Fixed Rate for excess energy beyond 25% and 
up to 35%

4 > 35% At the Fixed Rate for excess energy up to 15% + 90% of the 
Fixed Rate for excess energy beyond 15% and up to 25% + 
80% of the Fixed Rate for excess energy 13 beyond 25% 
and up to 35% + 70% of the Fixed Rate for excess energy 
beyond 35% 
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(ii) Balancing

The more important topic which I would like to focus on is balancing.

Before 2014, an SLDC operator will just follow the generation. Demand was much more than the maximum generation. 
There was a generation pattern. The load had to follow the generation. If there was excess load, the only option was 
load shedding. It was a very simple, very easy system operation. You shed the load because there is no generation.

Subsequently, by 2013/14 we started becoming surplus. Now there is no load shedding. Now generation has to 
follow the load. This is the perceptive change that has happened in the Indian power system where SLDCs are yet 
to cope up. 

Now analytics comes in. The forecasting – not only of renewables, forecasting of loads, economic despatch, merit 
order despatch – a lot of analytics is in place. I doubt whether we have really geared up to manage such a system.

During this era, renewable energy has also picked up. RE has a different pattern which is also uncontrollable. So 
now there is uncontrollable load and uncontrollable RE generation to be controlled through generation of thermal or 
hydro or gas which is very difficult. That is the reason people are very uncomfortable with RE. 

So we need ancillary services to control these. Ancillary service is nothing but generation that can help us follow 
the net load curve. So we have primary response, secondary response and tertiary response. 
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Grid Operator (SLDC) related issues 

 The deviation from schedule is inevitable for RE generators as 100% accuracy is not possible to 
achieve, even with frequent revisions. 

 To manage these uncertain deviations in real time, the grid operator must have access to 
reserves. 

– Ancillary Services 

– Spinning reserves (Primary , secondary ,Tertiary reserves) maintain load-generation balance, 
and ensure grid reliability.

– Fast ramping resources such as pumped hydro or natural gas plants to be deployed for 
balancing. 

– Backing down of thermal units 

8

Primary response is used to control the frequency which affects the grid when there is an imbalance in the load 
and generation. Secondary response comes in where you have area control and any deviation has to be controlled. 
Primary and secondary responses are more or less automatic. Tertiary control is when you bring in a new unit based 
on intervention. In India we have primary response. We don’t have secondary response or we can say it is in its 
infancy. But secondary response is very essential to integrate large-scale RE. So we should work on that. Unless 
secondary response comes in, it will not be easy to integrate large-scale renewable energy. 

If we want to integrate 10% RE of the total generation, it is very easy; then we don’t need the secondary 
response, etc. But if we need to integrate 20% or 30% or 40 to 45% in the case of Tamil Nadu, we need to have 
secondaryresponse. Earlier we had a special protection scheme where the loads were curtailed when system had 
problems. Now generation has to be controlled when there are issues. 
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Now we have state-wide control system. It is difficult for Tamil Nadu to integrate 40% of renewable energy, but it 
will be easy for southern India to integrate 20% of RE. So we have to think beyond Tamil Nadu integrating wind or 
solar or Karnataka doing it. States like Kerala, AP, Telangana, should also come in so that the area becomes larger. 

We prepared a draft, circulated it, and came up with an overarching agreement. It was not very successful. It 
succeeded a bit in Karnataka and Andhra but it didn’t work out in TN. So, overarching agreement may not be a 
solution. But real-time market will be a solution and integrating larger renewable generators directly to the central 
transmission utility will help us reduce requirement of balancing power.

BIO: Mr Anil Thomas is Head of Section Power System Planning at DNV GL. Prior to this, he served as an executive 
engineer at Central Electricity Authority and as assistant manager at Mahanagar Telephone Nigam Limited. He 
completed electrical and electronics engineering from NSS College of Engineering, Palakkad.

(iii) Evacuation policy

As for policy requirement to evacuate more renewable energy, there are two needs. We need a very dynamic power 
market. When we have forecast x and but get less than x, then we have to balance the portfolio. So there should 
be a place where you can buy power to meet that requirement, which we don’t have. The most real-time market 
that we have is the power exchange which ends a day prior to the delivery date. So the regulatory commission is 
contemplating a real-time market. This may come in six months to one year. But they plan for a market window 
opening every hour; it would be of help. 

One point I would like to emphasise is that requirement of balancing power reduces as the balancing area increases. 
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Policy & Regulatory initiatives required 

 Develop advance  real time market for procuring balancing power.

 Creating larger balancing area hence reducing the requirement of deploying excess quantum of 
balancing power.

9

WIND INSTALLATIONS FROM APRIL 2019 TO OCTOBER 2019
Sl.
No

State Total 
Installed 

till
FY18-19

April'
19

May'
19

June'
19

July'
19

Aug'
19

Sep'
19

Oct'
19

Total 
during FY 

19-20
(till 

Oct 19)

Total
installed

(till
Oct 19)

1 Andhra Pradesh 4090.5 2.00 0.00 0.00 0.00 0.00 0.00 0.00 2.00 4092.50

2 Gujarat 6073.055 29.60 187.80 272.60 247.25 108.95 127.50 156.98 1130.68 7203.74

3 Karnataka 4694.9 19.80 0.00 0.00 8.40 4.20 26.10 0.00 58.50 4753.40

4 Kerala 52.9 10.00 0.00 0.00 0.00 0.00 0.00 0.00 10.00 62.90

5 Madhya Pradesh 2519.9 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 2519.90

6 Maharashtra 4794.18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4794.18

7 Rajasthan 4299.65 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4299.65

8 Tamilnadu 8968.89 158.32 65.64 6.75 2.25 0.00 27.21 2.69 262.86 9231.75

9 Telangana 128.1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 128.10

10 Other 4.3 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.30

Total 35626.375 219.72 253.44 279.35 257.90 113.15 180.81 159.67 1464.04 37090.42

Source: Indian Wind Turbine Manufacturers Association    
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TRANSMISSION PLANNING – Mr Anil Kumar Meena

The country as a whole has a peak demand of 184 
GW. Our installed capacity is 363 GW, double the peak 
demand. Every plant has to run on a 50% PLF, if our 
183 GW peak demand has to be met. Other than during 
the peak demand, all the generators would be backed 
down. So what happens to our thermalgenerators 
which cannot work below 55% of PLF. If they work, it 
will mean loss of money. There is no control on nuclear 
generators, besides the safety concerns. Only the area 
which is left is hydro with which you can play around. 
As for hydro, it is green electricity, and there are run-
of-the-river generations.

National Power Scenario 

Peak Demand  
~183.8GW

Annual  Consumption
> 1200 BU

State
28.3%

Private
46.5%

Central
25.2%

Sector Wise Capacity

as on 30th Sept ‘19

Coal, 203.154, 
55.91%

Gas, 24.937, 6.86%

Diesel, 0.509, 0.14%
Nuclear, 6.78, 1.87%

Hydro, 45.4, 12.49%

Small Hydro, 4.611, 
1.27%

Wind, 36.93, 10.16%

Bio Mass, 9.946, 2.74%

Solar, 31.102, 8.56%

RES
17%

NR
26%

ER
10%
NER & 
Islands

1%

WR
33%

SR
30%

Region wise Capacity

Total Installed Capacity  
~ 363 GW

Renewable: 
82.6 GW

Thermal: 
228.6 GW

Hydro: 
46 GW

Nuclear: 
7 GW

Renewable energy has an installed capacity of 83 GW. As per GoI policy, RE is a must run i.e. if it is there, it has 
to be operated. But if RE is being generated, it should be injected into the grid. This leads to difficulties for the 
transmission planners and transmission operators. With conventional generation projects that have a gestation period 
of four to five years, the generation and transmission almost matched. But it does not match in the case of RE.

To facilitate RE, the government has provisions in the electricity policy, wherein the transmission system can be 
taken up on anticipation basis. To do so, an analysis is required. To facilitate this, MNRE and SECI have listed 
seven states with RE potential. 
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As you are aware, the government has waived off the ISTS transmission charges. This waiver is nothing but a cross 
subsidy. The cost of transmission has to be borne by somebody. Should it be borne by the discom or the state or 
the consumer? Ultimately discom and the consumer bear the charges. Now discoms resist in increasing the tariff of 
the energy that they are supplying to the consumer. So if ISTS wants to take the transmission on anticipation basis, 
in advance stage, so that it can match with the development of RE, then it should be understood that a system 
is required. There is no regulation to cover this aspect, as to who will pay for the system and on what basis. This 
is the crux of the issue. 

At CTU, our mandate is to facilitate optimal and techno-economical ISTS transmission so that electricity is generated 
from the generator to the consumer. When we approached the commission about the problems in RE transmission, 
they came up with a detailed procedure specifically for RE to ensure connectivity. CTU gets input about the potential 
areas for connectivity, helping the implementation of the transmission system. 

The map of India below shows pockets of energy resources in particular pockets. 

Energy Resources Concentrated in Few Pockets

 Hydro  – In North Eastern & 
Northern Himalayan region. 
Difficult terrain

 Coal – In Central India 
‾ Chhattisgarh, Orissa, 

Jharkhand, Madhya Pradesh
‾ Forest, coal block

 Renewable Energy
‾ Six major RE rich states: Tamil 

Nadu, Andhra Pradesh,  
Karnataka, Maharashtra, 
Gujarat, Rajasthan

As you know, recently India has started tariff based competitive bidding. Then the prices came down. Prior to that, 
we were required to take long transmission lines from the resource rich areas to serve the load centres. Now those 
assets have become redundant. So now we have to build transmission infrastructure to take the RE to load centres 
if they are connected to ISTS. This way the flow become reversed in direction. 

As for reversal, if everything goes as planned, southern region may go surplus to the tune of 25,000 MW to 27,000 
during peak RE season. But it will face deficit to the extent of 10,000 MW in March and April. The southern region 
does not have the power to meet its peak deficit situation of March and April. So this 10,000 MW has to be imported.

Earlier there were a lot of imported coal-based generation projects in the coastal areas. They went bust with the 
revision of coal prices in the international market. Otherwise we may have been able to meet the deficit. Similarly, 
the northern region receives lot of solar power during the day, becoming surplus. At night the northern region 
receives the peak load. So it has to import power from eastern or western region. So such kind of reversal in inter 
regional peripheries do happen. This will continue to happen. The following chart shows how the progress of grid 
synchronisation.
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The following diagram shows the transmission planning process. We get inputs from four entities–LTA, which we 
receive as per the CERC regulation; demand projection from EPS of CEA and capacity addition program; national 
electricity plan of CEA; and operational feedback from the operator.

Development of Synchronous National Grid

October 1991
East & North-East 

synchronized

Central Grid

March 2003
West synchronized 

With East & North-East

S

W

N

E

NE

5 Grids
5 Frequencies

NEW* Grid

South
Grid

August 2006
North synchronized 

with Central Grid

* North East West

Dec’2013
Southern Grid 
synchronized 

with 
NEW Grid

One Nation
One Grid

One Frequency

One of the largest Electricity 
Grids operating at single  
frequency in the world

4

Transmission System Planning Process

Inputs for ISTS Planning

Exhaustive System 
Studies & Component 

Modelling for evolution 
of Transmission System

Evaluation of various 
techno-economic 

alternatives and assessment 
based on Transmission 

Planning Criteria of CEA

Finalisation of scheme
through stakeholder
consultation in the Regional
Standing Committee on
Transmission (SCT)
Connectivity/ LTA meeting
of respective region

Recommendation of 
mode of 

implementation: TBCB 
or RTM by National 

Committee on 
Transmission (NCT)

Finalisation of 
implementation 

modalities by the 
Empowered 

Committee on 
Transmission (ECT)

Open Access 
applications

National 
Electricity 

Plan of CEA

Operational 
feedback

Demand projection (EPS) 
of CEA and Capacity 

addition program

RTM TBCB

Discussion of schemes 
in the Regional Power 

Committee (RPC)

Transmission 
System 

Planning 
Process
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With these inputs, we do detailed studies and modelling of existing and new transmission systems. Then the 
transmission system is evaluated from the point of view of techno-economical alternatives. 

The system is presented to the standing committee on transmission, which are the regional standing committees 
normally. It is then put up to regional power committee (RPC), where the states convey that they would not bear 
the charges. The scheme is then presented to the national committee on transmission (NCT)for recommendation 
of the mechanism through which it has to be implemented. The empowered committee on transmission finalises 
the scheme. Afterfinalisation it is implemented either through regulated tariff mechanism or through tariff-based 
competitive bidding.

Regulatory Journey – Long Term Access 

30th Jan, 2004 CERC (Open Access in Inter-state Transmission) Regulations, 2004 

1st Jan, 2010 CERC (Grant of Connectivity, Long-term Access and Medium-term Open 
Access in inter-State Transmission and related matters) Regulations, 2009

3rd Sept, 2010 First Amendment to 2009 Regulations

21st Mar, 2012 Second Amendment to 2009 Regulations

26th Mar, 2013 Third Amendment

12th Aug, 2014 Fourth Amendment

15th May, 2015 Fifth Amendment

17th Feb, 2017 Sixth Amendment

15th May, 2018 Detailed  Procedure  for  grant  of  Connectivity  to  projects based  on  
renewable  energy sources to  ISTS

9th Jan, 2019 Seventh Amendment

The table above shows the regulatory process, which commission has notified after Electricity Act 2003. First 
regulation came in 2004, where it was purely for conventional generation. Up to the fifth amendment, till 2015, 
there was nothing about RE. RE was mentioned in fifth and sixth amendments but not specifically. Because it has 
its own requirement. So we filed a petition in CERC. Then the commission issued detailed procedure for grant of 
connectivity to RE so that it can be facilitated. And subsequent to that, the provisions which were created in this 
detailed procedure came in the seventh amendment which amended the principal regulation of 2009 also.
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Open Access in Inter-State Transmission

Connectivity             
(No evacuation Guarantee)

Access in ISTS

Long Term Access 
(LTA)

• Augmentation of ISTS
may be required

• Period: > 7 years

Medium Term Open 
Access (MTOA)

• Based on margins in the
existing/ under execution
system

• No system augmentation
• Period: 3 months - 5 years

Short Term Open 
Access (STOA)

• Utilizes surplus transmission
capacity available in ISTS
after use by the long-term
& medium-term customer

• Period: same day - 3months

Central Transmission Utility (CTU) POSOCO Nodal Agency 

RE
Stage-I
Stage-II

Conventional

Scheduling Priority:   LTA >> MTOA >> STOA

The chart above shows the areas that are in open access regulation connectivity. For conventional power it is plain. 
For RE, it is Stage I as well as Stage II. With that connectivity power cannot be exchanged with ISTS grid. You 
have to take either LTA – MTOA or short term open access. POSOCO handles STOA. For MTOA and LTOA, one 
has to approach CTU. All the processes are online. All the documents, except the bank guarantee which is required 
in case of LTA, can be submitted online. 

With these regulations in place, the target is 175 GW with capacity penetration of 36%. As on date, we have 83 
GW –31 GW of solar and 37 GW of wind. 26.5 GW is already under implementation. The tenders that SECI and 
NTPC have issued is about 40 GW. And to achieve the 175 GW target werequire 26 GW, which is to be tendered, 
on which work is to be started.

For these RE, in grid operation, there are difficulties like the variability, partial predictability and load generation 
balance. As I mentioned earlier, we have to meet 184 GW out of 363 GW, bringing us to the quandary of which 
generation should be scheduled and which should be backed down. The situation is not encouraging that a 800 
MW super critical unit of Kudgi has been completely shut down. Three units of is 800 MW plant has been shut 
down for the past four months, after passing the peak load of April. The states pay fixed prices to NTPC. There 
are two-part tariff in the conventional generation projects, specifically thermal – the fixed tariff and the variable tariff. 
Variable is for fuel and the like. The units are shut down because they cause a lot of pollution and the region has 
high RE. Fortunately their tariffs are low since they have repaid their loans. 

There have been discussions about LVRT, HVRT, etc. Despite producing certificates, the generators are not compliant 
with LVRT and HVRT, as we have observed. This was indicated by an incident in the western region, wherein the 
entire wind farm tripped because of a fault. Reactive power management is a big issue nowadays and to address 
that we have planned to have statcoms in all the regions with high RE. To address the problem in RE power 
destination, LTA and connectivity have been separated
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The following map shows how much ramp rate the thermal generation has to provide because solar input that 
was being given to meet the load was lost. Now it has to ramp up to that level which none of the conventional 
generations at the moment have. 

• Low Gestation period of
RE Generation (Wind /
Solar)

• Strength of Grid (Fault
Level) at the Point of RE
interconnection

• Quantum of RE
generation- Phased
development

• RE power destination
• Reactive Power

Management

Grid Planning

Renewable Grid Integration - Issues

Grid Operational 

• Variability
• Partial Predictability
• Managing Load Generation

balance
• Net Load ramp
• Voltage Ride through (LVRT /

HVRT)
• Reactive Power Management

Renewable Grid Integration - Challenges

Giraffe Curve

Demand 
met 
through 
solar

Net Load Curve

High 
Ramp 
Rate



118 • WINDPRO • NOVEMBER 2019

• Enlargement of balancing area through strong grid interconnection

• Establishment of Robust Transmission Path – RE Zone based developments &

complex based generation bidding

• Transmission to lead generation

• RE Forecasting

• Innovative funding mechanism to rationalise tr. charges

• Flexible Resources (Supply & Demand ) Management

• Strict compliance to regulations/Standards (LVRT / HVRT / Harmonics / DC

injection / Active Power Control etc) – Ancillary service support

• Real Time Monitoring (Communication & Data telemetry), Visualization &

Forecasting

• Energy Storage, Dynamic Reactive support

• Capacity Building

Mitigating measures for RE Grid Integration

Following are the major mitigating measures that Powergrid is taking.

Powergrid is also establishing renewable energy management centres to forecast RE.The centres are spread across 
seven states as indicated below.

To facilitate RE, Powergrid took the initiative and as phase 1, we started green energy corridor on anticipation basis. 
Phase 1 has been completed.

REMC Locations & Status

Rajasthan

Maharashtra

Karnataka

TN

MPGujarat

AP

WRLDC

SRLD
C

NRLDC

NLDC
NRLDC

Raj

WRLDC

MP

Guj

Mah

SRLDC

TN

AP

Kar

NLDC

• Project Cost: Rs. 137 Cr. 
• Funded by MOP GBS allocation

11 no. of REMC : 7 States + 3 Regions + 1 National level

14
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Phase 2 was associated with a total ofeight solar parks. Some of them are completed, some of them are under 
implementation.

Phase 3 aligns with the 175 GW target, of which 66.5 GW is to be done. For this we have identified all the transmission 
requirements, which again has been segregated into three phases with varied timelines, as indicated below.

 Transmission Infrastructure
 Intra State – respective STU
 ISTS –POWERGRID

 3200cktm, 6 nos. substations
(17000 MVA)

 Part Transmission
Commissioned progressively
from Dec’17; Balance from
Dec’18

Control Infrastructure
 Renewable Energy Management

Centers

 Innovative Funding Structure

Grid integration of Renewables (33 GW) envisaged in 8 RE resource rich states

Green Energy Corridor–I (Inter-State)

15

 POWERGRID was assigned evacuation
system for 8 Solar Parks in 5 States

 N.P Kunta (1500MW) Solar Park in Distt
Anantpur, Andhra Pradesh,
• Generation commissioned (Ph-I + III -650

MW)
• ATS commissioned

 Pavagada Solar park (2000 MW) in
Karnataka,

• Part Capacity of Ph-I (600 MW)
Generation Commissioned

• ATS Commissioned

 Rewa Solar park in MP (750 MW),
• Part Capacity (200 MW) Generation

Commissioned
• ATS Commissioned

 ATS for other Solar parks (Bhadla,
Banaskantha) is under implementation

Green Energy Corridors-II

16
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From CTU we try to introduce robust transmission paths to facilitate RE ad also to meet the requirement of the 
non-RE states.

We are trying ensure that transmission leads generationand accordingly we have planned the transmission system 
for 66.5 GW on potential area basis, using the inputs from SECI. But here again arises the question of who will 
bear the charges. RE industry also can facilitate through energy storage solutions so that 24x7 supply of power 
becomes possible.

BIO: Mr Anil Kumar Meena, is the Deputy General Manager at Powergrid Corporation of India Limited.

• SECI/MNRE/NIWE provided
inputs on Solar & Wind
Energy Potential/Zones in RE
resource rich states

• Transmission system evolved
for 66.5 GW RE potential

– Solar: 50 GW; Wind :16.5 GW
– Estimated Cost : Rs 47,000 Cr

• To be implemented in three
phases

– Phase-I : 12.4 GW by Dec’20
– Phase-II : 26.1 GW by Dec’21
– Phase-III : 28 GW beyond Dec’21

GEC-III : Transmission Scheme for Renewable Energy Zones

• Establishment of Robust Transmission Path – RE Zone based

developments & complex based generation bidding

• Transmission to lead generation

• Innovative funding mechanism to rationalise tr. charges

• Flexible Resources (Supply & Demand ) Management

• Strict compliance to regulations/Standards (LVRT/Harmonics/DC

injection/Active Power Control etc) – Ancillary service support

• Real Time Monitoring (Communication & Data telemetry),

Visualization & Forecasting

• Energy Storage, Dynamic Reactive support

• Capacity Building

Way forward for greater RE Penetration
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FLEXIBILISATION AND CURTAILMENT - Mr Anant Sant Digambar

INTEGRATING OFF GRID POWER - Mr P.P. Gupta

The SLDCs and RLDCs have to maintain grid stability 
within the available types of generating sources. For 
flexibilisation, one major point is the reduction of technical 
minimum to 55% and to bring it down further to 40%. 
CERC has come up with regulations to compensate the 
thermal power projects for the additional fuel charges 
if they reduce the technical minimum. RE rich states 
are taking the same step. This was recently exercised 
by Maharashtra also. In their MOAT regulation they 
have reduced technical minimum from 70% to 55%. 
Immediately more than 10,000 MW of RE could be 
accommodated into the grid. 

In addition to wind, hydro projects, particularly pump storage hydro projects, could be a flexible source. It is actually 
a commercially viable battery storage. It stores water. It uses the excess wind or solar power for pumping the 
water and same water can be used for generation purpose. Maharashtra has a 250 MW Ghatghar pump storage 
scheme, pumping into the grid. Telangana has the Srisailam pump storage hydro project. In Gujarat, Sardar Sarovar 
is being converted into pump storage. In western region, where the renewable is very high, pump storage potential 
is more than 15,000 MW. Two years back, SECI came forward to develop the pump storage scheme because it 
can accommodate large-scale RE into the grid. 

For curtailment of RE, we can recommend that there should be a set procedures. There should be guidelines – under 
what circumstances the curtailment will be done, what will be the rules concerning curtailment, how the restoration 
of the grid will be done, for what time block it will be done, what would be the sequence of operations, whether 
periphery overdrawal will be checked, whether frequency will be checked, whether frequency will be state’s call 
or RLDC’s call, etc. RLDCs and SLDCs can be requested to formulate the procedure for the curtailment so that 
planned curtailment can be considered while conceiving new projects.

BIO: Anant Sant completed his B.Tech in electrical engineering and M.Tech in energy, from Pune University. Currently 
he is pursuing hid doctorate. He has more than 25 years of experience in the government sector, particularly in 
renewable energy, energy management and the like, helping states draft regulations, policies, tariff orders, etc. 
Presently he is the general manager at Idam Infrastructure Advisory Pvt Ltd.

We have 184 GW peak demand on the grid. But No less 
than 80 to 90 GW is off grid. We don’t want to be on 
the grid because of inverse pricing of power. The more 
you buy the more you pay, per unit rate. South Korea 
also follows inverse power – but it is only in domestic 
use, where they feel more energy efficient solutions 
can be a way of day-to-day life. But not in industrial or 
commercial use. 

The challenge in our country is that anybody with a need 
of 5 MW or more decides to have a captive source 
because buying power from the grid is costly to him 
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and generating in captive source is cheaper. Like Mr Anil Kumar Meena said 800 MW units are lying idle and we 
pay fixed charges for that. 800 MW of super critical boilers or powerhouse consumes only 0.7 kg of coal per unit 
generation. If you consider the climate change aspect and the emission contained, it is no worse than a renewable 
energy source. It is not like-for-like please, but to highlight the analogy. In captive power we still use age-old boilers 
that consume 2 kg to 3 kg of coal per unit production. 

So if this 80 / 90 GW can come on grid demand and 
all the inefficient units can be phased out, the current 
issues would be passé. They would no longer be 
challenges in the system. The demand itself will absorb 
it. And you will have a larger capacity to absorb RE 
also because now you have more demand in the grid.

BIO: Mr P.P. Gupta is the managing director of Techno 
Electric & Engineering Company, Kolkata.

DISCUSSIONS
After Mr Anil Thomas made his presentation, clarifications 
were sought regarding time block change.

Mr Anil Thomas: One of the RE regulations states that if you are continuously overdrawing say for half-an-hour or 
45 min, you have to under draw irrespective of the grid conditions. Let us sayfrequency is bad, and TN is under 
drawing. That’show they can help the grid. But after six time blocks, whatever happens they have to overdraw. To 
do that, they are curtailing RE. We should rethink about the sign change. Because that is really affecting evacuation 
of RE, though there is some relaxation till 31.3.2020.

As far as I have checked, the background is in the clocks in the US. They don’t have batteries. They are directly 
connected to the supply. If you have continuously high frequency, the clock will read faster. And at low frequency 
it will read slower. To balance that, the sign change was introduced.

If you overdraw continuously for six time blocks, you have to under draw, they say. They introduced it to ensure 
that it’s not done intentionally. When you continuously overdraw from the grid they find that is done intentionally.To 
ensure that it’s aninadvertent error, you have to come back after six time blocks from overdrawing to underdrawing. 

Mr. Anant Sant : Regarding this zero crossing or sign change, I would like to add that that the concept was 
introduced after the 2013 blackout. 

Load is expected to deviate - either distribution licensee or generator deviates. But whenever you deviate you deviate 
near 50 either + or -. As I mentioned, this came up after the grid failure of 2013. After the failure, a study was 
conducted by a number of government entities. The report says thatuni-directional deviation - either overdrawal or 
underdrawal causes the problem.So if you put a condition of zero crossing or sign change, it means if you overdrew 
you can to underdraw and vice versa. You are not expected to change your actual drawl. You have to change 
your deviation sign. That means you have to change your schedule. Not your actual drawal. If you are continuously 
underdrawing then you have to reduce your schedule so that you change the cross and you will come into overdarwal 
automatically. Here your actual will remain the same. But if your schedule, which was higher, then schedule is made 
lower, and your sign will change. 

Mr Karanth: Changing schedule may work on paper. But how will it work in turbines? 

Mr AnantSant: You have to change only your schedule. Your deviation sign will change. Because deviation sign is 
your actual minus schedule. So if you change your schedule, your deviation error sign will change. 

Mr Karanth: Is there something to be done in the turbine?

Mr Anant Sant: You have to change your schedule in the scheduling software of SLDC. 
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Mr Karanth: But the generation will take place on the basis of the forecast that has already been fixed. You are not 
controlling unless you control the wind turbines. 

Mr Anant Sant: That is why this mechanism is not applicable to renewables. It is applicable only to conventional 
generators and discoms. Sign change is not applicable to renewables. 

Mr Thirumoorthy: No it is not applicable only if connected to ISTS. It is applicable in state distribution. 

Mr Anant Sant:I am very clear because we were involved in drafting the regulation. It is not applicable to RE. Change 
of sign is not mentioned anywhere in the regulation. It is mentioned in the conventional DSM regulation, which is 
not applicable to wind and solar generators. For them there is a separate regulation.

Mr Anil Thomas: What he said about the regulation is correct. The small point which we have missed is- it is applicable 
to Tamil Nadu. 8,500 MW RE is integrated in Tamil Nadu.So when Tamil Nadu deviates it’s because of RE. As Mr 
Thirumoorthy pointed out, it is not applicable to ISTS connected RE. When any wind entity in Tamil Nadu deviates, it 
will reflect in the state’s deviations. Mr Anant mentioned that schedule has to be changed. Power exchange schedule 
cannot be changed. Short term schedule cannot be changed. Only medium term and long term schedules can be 
changed. That too after five time blocks. All the LTA generators are running at their technical minimum. 

Mr Anant Sant: That’s why CERC has introduced a thermal technical minimum of thermal generations to 55%, 
which the states are expected to follow. Presently most of the state thermal generators are operating at a technical 
minimum of 70%. GIZ report clearly shows that states like Maharashtra and Tamil Nadu can accommodate 35% of 
RE without any curtailment,with 55% of technical minimum of thermal power. 

Mr Anil Thomas: What he said is correct. Nobody is expected to change his actual, but he is expected to change 
his schedule. Now when you have decided to change your schedule, there are a of constraints. You cannot change 
schedule which is under power exchange market. You cannot change the short term market also. So what is left 
is long term and medium term. I know that in real-time, I am bringing all the long term to technical minimum. So 
you cannot reduce it further. Wind generation is predominantly during monsoon season. Already our demand is at 
a low. So during that time, all the generators will be at a technical minimum. We will be at a point where we would 
not be able to change our schedule further. Directly wind as such is not under sign change deviation. But state is 
under sign change deviation. Because whenever a WTG deviates, it will reflect in the deviation of the state. 

Mr Gupta: the more micro pockets we get into, there will be DSM with renewables. We have a band of frequency 
fixed at 0.25% for any pocket or any size of pockets. Prior to 2013 blackout, it used to be 1%, which we reduced 
to 0.25% post blackout, believing this will bring discipline. But any discipline has its own fallouts. So we could 
recommend that frequency could be - at SLDC level 1%,other DC 0.5% and POSOCO maybe 0.25%. Then the 
deviation can be handled. 

Mr Karanth: In China they have a large distribution system – wind park power management, where the substation 
gives directions on the power requirement. They also give incentive to back down or adjust it.

Q&A Session

Q: What is the status of REMC in TN? Could you provide more information of its functioning?

Mr Anil Kumar Meena: Depending on the data, it will facilitate scheduling and forecasting. The issue is, as on date 
the RLDC is unable to schedule it and to absorb this power which is a must- run. There should be a load also 
becauseyou cannot go beyond a certain limit in surplus power. You have to back down the thermal generation 
also. So that also have a limitation. You need the base load generation units also to run and provide stability to the 
system. So you can’t take all the thermal units out of the system. 

Wind is so variable and unpredictable. So with the data and with the existing SCADA system with which it is 
being integrated, the manual control is removed. Tthe computer and data analytics would give the forecasting and 
scheduling. System itself adapts to the forecasting requirements. 
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Mr Anant Sant: When REMC is commissioned, all the wind turbine curves and the inverter data will be available in 
the REMC. With the weather monitoring information and the wind capability curves, it will generate a possibility of 
the schedule. But it will be for the use of SLDC and not for the use of QCS. QCS has to do their parallel analysis 
and pooling station-wise scheduling and forecasting. This will help only the SLDCs

Q: Who is competent authority for defining captive status of interstate open access. I am from ITC. We are a FMCG 
company. We have manufacturing units across India. We have put up wind farms in the states with wind potential. 
We want to consume that energy in that state as well in other states. Now the difficulty we are facing is we could 
transfer through ISOA and consume that energy. But it’s a captive consumption. Because the plant is put up by 
ITC, consumption is also by ITC. In case of interstate, we are facing a difficulty – how to establish that this is a 
captive consumption. If you go to the state where we are consuming the state says that they are not the competent 
authority. It is the same with the state where we consume the power as well as in the RLDC. In such a scenario, 
who is the competent authority to certify it’s a captive power plant and captive consumption.

Mr Anil Kumar Meena: It will be a captive plant, if you generate and consume then and there itself. Anyone who 
wants to transfer more than 1 MW is allowed to take open access as per the act and as per the regulation also. 
If you are having x generation in one state and if you want to transfer it through STU or CTU or ISTS network, it 
is all permitted. 

Q (cont): We do not have any problem in transferring power. It is purely captive. So I need not pay the cross subsidy 
as per Electricity Act. My question is, who is the competent authority to certify that it is a captive system?

Mr Thirumoorthy: Our suggestion would be to approach CERC.

Mr Anil Kumar Meena: Frankly speaking, nobody is there. As far as I know there is no such regulation that defines 
who is captive and who is not captive. The regulation mentions only that the captive generation and wants power 
into ISTS with excess of 250 MW can take the open access. But what is captive is not defined.

Q (cont): Captive is defined in the Electricity Act. The concept of group captive came from there, that it has to be 
multiple locations. 

Mr Thirumoorthy: 51% is the total of generation. It is for the generator to be classified as a group captive generator, 
not as group captive consumer. 51% of the total generation has to be consumed by the consumer.

Q (cont): I am satisfying both 26% equity and more than 51% consumption. 

Mr Amit Maheshwari: I have a suggestion, purely from a statutory perspective. The captive project is defined under 
Section 9 of the Electricity Act and the Electricity Rules of 2005 that govern the operations, etc. of a captive power 
project. There is no requirement either under the rules or under the regulations for you to go to a competent authority 
to certify your project as a captive generation project. The requirement comes when a discom levies cross subsidy 
surcharges on you. The panel mentioned that under the law there is no competent authority as such. So it is going 
to be led by circumstantial evidence, you will have to demonstrate through your electricity bills, SLDC data, etc. that 
it is your total generation and consumption.

Q (cont): Demonstrate to whom?

Mr Amit Maheshwari: The commission. Who is going to levy the cross subsidy surcharge on you. It will be the 
discom. So you will have to dispute that before the commission.

Q (cont): The one in the generating state or the one in the consumption state?

Mr Amit Maheshwari: If it is interstate, and you have got long term open access from the CTU, you will have to 
go to the CERC. 
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The final session of the conference on policy and 
regulatory recommendations was a panel discussion, 
with Mr Alok Kumar of DNV GL, Mr Nikhil Sharma of 
CEEW, Mr A.S. Karanth, independent consultant and Mr 
Amit Maheshwari of Trilegal as panellists, and chaired 
by Mr Rajsekhar Budhavarapu. 

Mr Rajsekhar Budhavarapu: Being a summarising 
session, the broad topics covered during the conference 
would be covered in seven points. 

1. What would be the recommended changes or 
suggestions for the tariff policies that are likely to be 
announced in 2019, so that they would be helpful for 
onshore wind, hybrids and offshore. 

2. It is understood that the Electricity Act, 2003, is 
proposed to be amended. What do we need to assess 
the open access business model and optimal grid 
connected operations. 

3. What is the policy thrust needed for Make in India, 
so as to build on existing supply chain and make India 
a hub for offshore manufacturing for the Asia Pacific 
region and South-east Asia. 

4. Policy initiatives needed for repowering.

5. Policy directions to develop robust payments and 
enforceable PPAs for discoms that would also reinforce 
confidence among investors and the banking industry. 
Because this has affected the IPPs and the owners, and 
made the banks risk averse in providing debt financing. 

6. Way forward to achieve MNRE’s hybrid power goal 
of 10 GW by 2022.

7. The progressive policy and tendering framework 
needed for both onshore and offshore wind industry so 
as to develop new offshore and existing onshore sectors 
and bring in greater investment.

In the last two or so years we have moved from Section 
62 FIT projects to reverse competitive bidding. Of the 
11 GW of tendering by SECI, only get 2 GW has been 
commissioned. Even the timelines for the execution is 
being extended by six months. 

We need to benchmark the framework in this kind of 
bidding to check where we stand in comparison with 
other countries doing similar auctions. In Germany, there 
are two eligibility criteria to participate in an auction - 
people owned co-operative wind farms, with easy 
eligibility criteria; utilities and IPPs who need to have 
land, permits, etc. The penalty for not delivering is also 
very severe for the second category. 

In South Africa and Brazil, one needs to have land, 
permits, grid connections, wind turbine model, third 
party technical reports and a conditional financial closure 
too. This allows for the debt financing institutions and 
developer to agree on the minimum tariff level that they 
could with debt service ratio. Though the quoted value 
is not made public, the developer who wins the auction 
needs to submit a pre-condition financial closure. This 
enables only serious bidders and ensures a greater 
certainty of the project being developed. 

But in India we need only a Stage-1 power evacuation 
clearance; there is no need to have permits, land, 
turbine, etc. This might bring in speculative bids. With 
such conditions as in the other countries, it may take 
a longer time for a developer to be eligible for a bid. 

Session 10 – POLICY AND REGULATORY RECOMMENDATIONS
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But the government has a greater certainty of power 
generation and socialising of costs reduces before the 
commissioning.

Under the inter-state wind and solar bids issued by SECI, 
there is an ISTS waiver for all projects commissioned by 
31st March, 2022. This subsidy is tax payers’ money 
and is finally paid by the customer. But in practice this 
seems to be available only for discoms and PSUs.

The Tariff Policy 2016 clearly mentions that this ISTS 
waiver is available for all offtakers, on the agreed tariff 
arrived at on a competitive basis and is being used 
for meeting the RPO obligations. The policy does not 
mention that the bids need to be executed by SECI. It 
does not say that it is not available for corporate entities. 
If there is a clarity on this, the private sector, corporates, 
energy-intensive commercial and industries are eligible 
for ISTS waiver. Then there could be corporate PPAs 
with energy-intensive industries of steel, metal, textile 
and cement.

Now that we have one nation - one grid, should power 
continue to be on the concurrent list? A lot of issues can 
be resolved if power is removed from the concurrent list. 

As per the provisions of Electricity Act, cross subsidy 
surcharge and cross subsidy itself should be reduced 
over time. That has not happened. Should we continue 
to have cross subsidy surcharge that was brought in to 
help discoms to better their balance sheets where they 
had to provide power free or at reduced costs to non-
affordable sections for political reasons. 

Now that we have possibilities of moving away from 
variable renewable energy injection to firm renewable 
energy, from various energy storage solutions or by 
other means, the various grid balancing costs related to 
intermittent renewable energy injection can be avoided. 
The tariff levels of Rs 2.44 and Rs 3.30, that have 
been discovered through competitive reverse bidding 
auctions are only the bus bar costs. For every kWh that 
is generated, there is an additional Rs 3 to Rs 3.50 grid 
balancing cost and that comes from the conventional 
power operating at 55% plant load factor rather than at 
85%. So, by just reducing the PLF, there is an additional 
cost of Rs 1.50 and the tariff increases. 

When a coal-based power plant is made to be variable, 
the auxiliary cost of operating it increases. That is 
estimated to be about 40 paisa. The other one as was 
mentioned earlier, as in the Kudgi plant, when there is no 
offtaking of power from a coal-based power plant, the 

variable cost is not paid. But, the fixed cost still needs 
to be paid and that ranges from Rs 1.70 to Rs 2.50. 
Additionally under the new regulation, all coal-based 
power plants need to have fluidised FGD for making 
emissions cleaner and that adds 70 paisa per kWh. If 
all these are added, the grid balancing cost amounts 
to Rs 3 to Rs 3.50. This is without the state level DSM 
charges that comes by not accurate predictions of over 
generation or under generation of renewable energies at 
the state limits. 

If we transition towards firm renewable energy, that is 
having a hybrid configuration of wind plus solar or wind 
plus storage, or wind, solar, storage, the grid balancing 
cost can be avoided. As a compensation, when projects 
are done in a state, can the states not levy the cross 
subsidy surcharge, cross subsidy and other charges. 
Just to make sure that the balance sheet becomes 
better by allowing and promoting firm renewable energy. 

We have nearly 15 GWs of wind projects that are 15 to 
20 years old and nearing the design life. They continue 
to be operated below optimum levels, due to lack of 
spare parts or because the OEMs have gone bust or 
they are not being able to service the turbines. So 15 
GWs of projects across the country – specifically in Tamil 
Nadu, Gujarat and Maharashtra and few in Andhra – are 
sitting in Class-I high windy sites. If these are retrofitted, 
and that need not have only wind but wind plus storage, 
wind plus solar, wind, solar and storage, the output 
could be increased, extracting the higher kWh and 
better profitability. What kind of policy and regulatory 
guidelines we need to have? Or what are the reasons 
for retrofitting not taking off? 

While venturing into offshore development, Tamil Nadu 
and Gujarat have been identified. Though Tamil Nadu 
has better wind resource with generation capacity that 
is 40% cent higher than Gujarat, the latter is being 
developed first. There needs to be a relook on whether 
it needs to be done first in Tamil Nadu. 

There are other fundamental issues in terms of project 
structuring, off-take arrangements, transmission from 
the pooling point to the land and then subsequently 
how we can structure by breakdown into blocks like 
in a solar park. 

Mr Alok Kumar: As for the reverse auction model, the 
price has been brought to Rs 2.54. Two flaws can be 
noticed here. To start with, there were no calendars as 
to how SECI would come up with the tenders and at 
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what duration. Most of the OEMs wanted the first foothold and in the process, the prices went down which were 
not sustainable. The multi-national companies could withstand the losses, but the local OEMs went bust. 

After that the prices went up and is around Rs 2.80 
now, with the condition of the cap which SECI and 
NTPC put. If the cap is removed, the prices would 
stabilise at around Rs.3.00. The reverse auction model 
looks very good on paper and based on market forces; 
but in practice, if there is delay, the operating cost 
becomes so high that they will not be able to sustain 
unless they operate in multiple markets. 

So, when we decide on the new tariff policy, we need 
to see two or three fragmented markets. We have 
a market for kW machines and some retail markets. 
People were investing in a few turbines in a wind farm. 

So, the government should come up with a different policy that can cater to this segment of the market and then 
perhaps they can have the extended auction model for the larger projects. So, one is about protecting the local 
retail market and the local segment, and other one is open for all, like the latest proposed project of 300 MW.

Mr Karanth: Regarding the bidding, I think the government should pause this bidding for some time and go back 
to FIT till all the stumbling blocks can be cleared. 

We should bring out a hybrid policy with winds, solar 
and battery and leave it to the investor and developer, 
who should give a firm power and the government 
should offer some incentive, for both plus and minus 
deviation, and a penalty, the rate of which should be 
decided. 

Mr Amit Maheshwari: I have a different take on the tariff 
and auction process. I don’t think it is a tariff policy 
issue or a FIT versus bidding issue. The issue is under 
Section 63. The Ministry of Power through MNRE has 
already issued bidding guidelines which sets out the 
mechanics of the bidding process. Reverse auction has 

been accepted globally as a market discovery issue as far as tariff is concerned. The problem lies in the fact that 
discoms decided to have a ceiling for tariff. That cannot be the case. 

The ceiling has to be determined through market 
discovery. There are ways about discovering the ceiling 
within an auction itself. One option which has been 
implemented in the Rewa solar auction conducted by 
the Madhya Pradesh government, which we in Trilegal 
assisted the government and the World Bank on, 
is to follow a two-stage RFP process and have an 
elimination. The ceiling was not fixed by the discoms, 
which is one of the reasons for under subscription of 
hybrid projects; where larger players buy the projects 
without looking at the actual finances. Designing any 
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big, large capital intensive project is a balancing act 
between ensuring you get the cheapest price possible 
but, and at the same time ensuring its bankability and 
sustainability. 

The discoms need to know that the projects need to 
be capable of achieving financial closure from credible 
investors and lenders. So it is not the tariff policy, which 
can fix it, but by being more prescriptive in Section 63 
guidelines. 

There are only two ways of power procurement. One 
is Section 62, which is cost+, the other is competitive 
bidding process. Section 63 is essentially the obligation 
of the commission to adhoc tariff, where the tariff has 
been discovered through a competitive bidding process 
conducted in accordance with the central government 
guidelines. Section 63 provides the bidding guidelines 
issued by MOP. So all the discoms and power procurers 
are obligated to follow the guidelines. If they deviate 
from the guidelines, they need to go the commission 
concerned and take their approval. 

As for the comparison with other countries, India is 
largely the test of determining someone’s capability in 
developing the project is his net worth. It is not inherently 
a bad way of doing it. But I don’t think, there are enough 
data points to say that one bidding process is better 
than the other. What is followed in Germany, Brazil and 
even in MENA region is that they ask for a lot of data, 
the financial model, the term sheets with EPC, O&M, 
financial closure letter, and a commitment from the 
lenders. 

The benefit of such a process is that only the serious 
bidders would incur the cost and time. The objective 
is to ensure that the project gets completed. The 
problem in India in following the same approach is, the 
procurement or bidding authorities lack the technical 
capacity to appreciate the information being sought. 
The other way of doing it – though it might be a bit 
controversial – is to increase the entry barriers, so that 
only serious players participate in the bid. 

The entry barriers could be in form of having higher net 
worth, or increased bid security or bid bond, so that, if 
the successful bidder does not deliver, the bid security 
is forfeited. Having a high performance security would 
ensure that only those who are able to afford that sort of 
bank guarantee will be able to bid. There are also other 
ways of achieving the same objective, which would be 
more conducive than asking for a lot of information. 

Mr Nikhil Sharma: We should learn from the PPAs that 
have become highly bankable and Rewa is one of 
them. Information dissemination is something that can 
be learnt. I agree on the other point on the tariff caps 
and they should not be there. 

Mr Rajsekhar Budhavarapu: There needs to be a review 
about the pros and cons of the reverse bidding with cap. 
If there is a cap, then there should not be a reverse 
bidding and vice versa. 

As something related and current is the attempt to 
renegotiate PPAs in Andhra Pradesh. The PPAs under 
question are under Section 62, which is the cost plus 
FIT. This was the tariff set by the regulator and which 
had to be adopted by the buyer. The PPA between the 
discom and the generator is it a contract or not. 

Mr Amit Maheshwari: Yes, it is a commercial contract.
The High Court in its recent judgement in this matter 
has said that this is a commercial contract. 

It is a regulated sector, there will be tariff disputes. The 
issue in AP was blown out of proportion. All states like 
Tamil Nadu, Maharashtra and Gujarat have done it in 
one form or the other. I don’t know how many PPAs 
have actually been renegotiated or the tariffs have been 
reopened. This dampens the investors’ sentiments. But 
then the data is up there that the FTI in this sector is 
flowing in. it is a bit cyclical in nature. There are lot of 
aspects that decides the investments. We are working 
on secondary transactions where large pension funds 
buy assets, which is the subject matter of the dispute 
in Andhra Pradesh. It could be a deterrent for the equity 
and debt investors. But time and again the judiciary has 
stepped in to save the sanctity of a commercial contract. 
The high court has very clearly said that whether even 
in case of a Section 62 tariff, the tariff can be reopened 
only in case of unforeseen circumstances. 
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(During the discussions on tariff Mr K.R. Nair said 
that SERCs have the power to review the tariff fixed 
by them. “The Supreme Court has also said that it is 
not a simple contract but a regulatory document. The 
contract is between the discom and the generator. But 
the regulatory commission, which is not part of this 
contract, fixes the tariff. The state government is also 
not part of the contract,” he said. 

One of the delegates responded that when the state 
declares the tariff, SERC takes the guidelines of CERC 
and release a draft paper. On the draft paper, they 
take comments from every stakeholder, including the 
distribution company in that state. He said that the final 
tariff is declared after the hearing.

Mr Nair said that the IPPs fix the tariff in SECI projects. 
So they have to see these internal rate of return (IRR) 
and financial engineering, etc. “I have checked with 
those who have quoted Rs 2.43, they say that they 
still get an IRR of 12% or 13%,” he said.) 

Mr Nikhil Sharma: May be the problem is in Section 
62 and may be it should be done away with in the 
proposed Electricity Act amendment. Section 62 
was conceptualised - it was primarily to ensure that 
the NTPCs and the state gencos were compensated 
adequately through cost plus basis. So going ahead, 
the tariff should only be determined on a comparative 
and transparent basis. 

Mr Amit Maheshwari: On Section 62, what you have 
mentioned is subject to review. If we take AP’s case, 
the Supreme Court judgement relies on the High Court 
order, which has delegated the matter back to APERC. 
The discoms have approached APERC to amend the 
tariff regulations. We represent a few of the IPPs in 
APERC and High Court. In Section 62 tariff, a process 
is followed which is prescribed under the law, requiring 
tariff regulations and orders to be issued. Tariff order is 
for a defined control period. Both tariff regulation and 
tariff order are subject to extensive public consultation 
including an opportunity for the discom to register its 
comments. 

So, all the stakeholders are heard and it is not done in 
isolation. Everyone’s concerns are taken into account. 
That's when a tariff order is issued. Once, that 
exercise has been concluded, the state commission's 
jurisdiction vis-a-vis the PPA and the tariff order and the 
tariff regulation becomes functus officio - that means 
regulators mind has been applied to it. Now, it cannot 

reopen what has already been done. To give you a 
criminal law as an example, once a court pronounces 
a sentence, you cannot go back and reopen it, unless 
there are specific grounds to repeal it. That is essentially 
IPPs’ position. But it is yet to be seen how APERC 
would handle this.

Mr Rajsekhar Budhavarapu: Another issue and one of 
the most important ones hurting the renewables sector, 
business is delayed since discoms do not pay on time. 
Discoms hold nearly 92% of all the PPAs that have 
been signed. So only about 8% is under group captive 
and open access.

Given that the discoms are in a bad financial health, 
how do we move ahead to effect a better situation for 
the existing and the new projects. 

Mr Nikhil Sharma: A two-pronged approach can be 
followed; one would be to maybe discipline the discom. 
The other would be to help the discom. First I will talk 
about helping discom. 

If we understand discom’s business, on the one side, it 
is a B2B with its IPP and liaison transmission companies, 
and on the other side it is B2C. Electricity is highly 
subsidised. But the state government does not release 
the subsidy on time. Addressing that could be one of 
the methods of helping discoms, which in turn will help 
IPPS get paid on time. 

The other could be some disciplinary actions on the 
discoms. One of them could be soft measures like 
including or increasing the weightage of its receivable 
and payable days in the discom ranking that happens 
every year. 

There could also be an alternative way, similar to the 
robust payment security mechanism that projects under 
SECI have. They have a three tier payment security 
mechanism. First layer is the Letter of Credit (LC). If that 
doesn’t work, it has a Payment Security fund of around 
Rs.500 crore. If that also fails, there is a backstop of 
tripartite agreement which is with the Reserve Bank of 
India and the state government, wherein the Reserve 
Bank of India can withhold state funding. 

Similar mechanisms could be extended for the state 
projects. For SECI tripartite agreement came into effect 
in 2017. The state projects could also have one. One of 
the solutions could be a new fund or a bill discounting 
kind of a scheme, where central public financial 
institutions like PFC or IREDA, discounts the energy 
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bills of IPPS, pays them on time and then recovers 
them from the discom. Because these public financial 
institutions have huge loans with discounts and they 
have a fairly high leverage power with discoms. These 
are some of the solutions regarding payment.

Mr Rajsekhar Budhavarapu: Would such payment 
security mechanism be viable for the old PPAs? Is it 
feasible legally? Some projects have provisions like 
LCs. But they have not been effected and LC was not 
opened. But, there are also many PPAs where LC was 
not mentioned. Is it possible to revisit and retrospectively 
address these PPAs that still have about 15 years. Is it 
legally feasible to rework the old PPAs, to ensure future 
payment security. 

Mr Amit Maheshwari: I guess these are the PPAs 
executed with the state discoms. I am not talking about 
2009-2010 NTPC - NVVN (NTPC Vidyut Vyapar Nigam 
Ltd.) PPAs because they have some payment security 
mechanism. I have never seen a state discom PPA with 
an LC. The discom is obligated to provide the Letter of 
Credit to cover 90 days tariff, etc, but is never done.

One way of doing it is that the parties have already 
agreed that the procurer will provide a Letter of Credit. 
The developer has an option to approach the court to 
have the obligations specifically performed. No one does 
that because they don’t want continuously litigate with 
the paying entity. There is legal ability for the developers 
to get the payment security enforced, but it is not 
practically feasible. The second option of building in new 
payment security mechanism such as payment security 
fund, etc. for the old PPAs - technically it is possible. But 
a contract can be amended only by mutual agreement 
of both the parties. I don’t think any discom in the 
country would agree to provide any payment security 
mechanism. 

Mr Rajsekhar Budhavarapu: Regarding repowering and 
hybrids what would be the steps, whether it is policy 
or regulatory, to move forward?

Mr Alok Kumar: The repowering potential is about 
10,000 MW of wind farms, that has wind turbines of 
less than 1 MW capacity. As a ballpark figure, if you 
want to repower, completely decommission the old 
turbines and put up the new one, the investment would 
be around 2.5 times and energy production would be 
more than 4 times. So, repowering 10,000 MW, would 
result in production of around 40,000 to 50,000 MW. 
The old PPA rates would be around Rs 2.75, the current 

reverse auction bidding tariff is around Rs 2.80. There 
is not much of a gap between the two. However, it 
has not started because, there are several procedural 
bottlenecks. 

First issue is the fragmented ownership. If we repower, 
the number of turbines will get reduced and because 
of the multiple ownership, all the owners may not get a 
turbine to his name. So how do we bring them together? 

Second issue is regarding the lands, where in most of 
the cases, only the footprint were acquired. If one opts 
for a new micro siting, you may not have the same piece 
of land. How do you acquire a different piece of land? 

The third issue is about electrical infrastructure. Most of 
the old turbines are connected to 11 kV lines. Newer 
ones would be required 33 kV or 66 kV. So there should 
be some initial enabling incentive to make it possible. I 
think the government came up with repowering policy in 
2016. But the incentive was not enough to bring all the 
parties to come together. But these the best class-I site 
where modern turbines can be put up. Class-I turbines 
can be tweaked and installed, which will produce energy 
equivalent to around 50,000 MW. 

So I would suggest that there should be some incentives 
by the government, so that the eco system can be built 
up and repowering will start. The incentives should be 
attractive enough, so that the fragmented owners will 
come together to find a solution so that they can have 
the desired equity in the new wind farm.

Mr Rajsekhar Budhavarapu : With long term pension 
funds and a lot of sovereign wealth funds looking 
at long term investments in assets ownerships and 
with multiple options available for betterment of O & 
M like, independent service providers (ISPs) offering 
their services, what should be the road map for asset 
management? 

Mr Karanth: One of the issues in asset management is 
that, some of the OEs are unable to sustain support 
on a long term basis because of their own business 
issues. Secondly, the new technologies have brought 
more challenges in understanding the turbines and in 
trouble shooting rather than replacing it. This can only be 
done by improving the skills of the people in identifying 
the problems and in trouble shooting. 

One of the tricky issues is the controls and pitch 
systems controlled by IP rights and source code etc. 
So I have a tricky suggestion of opting for alternate 



NOVEMBER 2019 • WINDPRO • 131

devices. Because most of the technology is with CWET 
and with the certifying agencies. However, the alternative 
devices need to be certified by an agency. Of late other 
countries have started exploring this option, but not 
India, because of safety issues that are likely to crop up.

Mr Rajsekhar Budhavarapu: When one invests in a wind 
project that it is for a life of about 25 years. Over time, 
there’s change in law and there are new regulations, 
especially regarding grid compliance. Aspects like HVRT 
and LVRT come by. How can these issues be considered 
and addressed?

Mr Alok Kumar: Before discussing about LVRT and 
HVRT question, I want to mention that it is very important 
to own data in asset management, because with the 
advent of machine learning, data has become essential. 
So, at the asset level, if we get all the data, the same 
can be used for a lot of predictive analysis. 

Another related aspect is, there should be a reliable entity 
with whom all IPPs can share the data. Though data 
pertaining to an individual wind farm will not be revealed, 
the data would help in understanding how that particular 
model has been performing in different geographical 
conditions. We can understand what components are 
being replaced and how often and hence the failure rate. 
The analysis and resultant information would be useful 
for everyone in the industry. Based on this concept, 
DNV GL has introduced a platform called Veracity, where 
most of the shipping owners have started parking data. 
Such information sharing will benefit everyone. 

For example, If I have all the metmast data for the last 
10 years for all the locations, our system will be able 
to predict the wind data for any location in India with 
fair accuracy. So this will save lot of cost – in terms of 
putting up a metmast and then coming up with new 
data. It’s just a question of owning the data and sharing 
it on a platform, where it can be put in the right format 
and shared for the benefit of everyone. 

Regarding LVRT and HVRT, technology is available for 
testing and retrofitting. But the question is that who will 
bear the cost? This is where it is stuck now. Should it 
be considered as change in law. Because of larger RE 
integration into the grid, this is causing problem to the 
grid, not only in India, but elsewhere also. I understand 
that one of our premier institutions is trying to come up 
with a testing solution that will be cheaper and yet fast. 
But till then, whatever we have requires a very large 
LVRT container, that will sort of exclude the turbine from 

the grid and it act as a 33 kV line and simulate the test. 
Solutions are available. It is not a question of technical 
challenge, but of cost. 

Mr Rajsekhar Budhavarapu: With regard to open access 
which is enshrined in the Electricity Act, 2003, it should 
be fairly accessible for everybody with 1 MW or larger 
turbine. But in practice there are lot of issues. What 
should be advocated in the proposed Tariff policy and 
Electricity ACT amendment. 

Mr Nikhil Sharma: Though envisaged or conceptualised 
in 2003, the penetration of open access and specifically 
to the third party sales market is still at 1%. Primarily 
because every year there is revision of the cross subsidy 
and the additional surcharges that compensate a discom 
for its revenue loss due to open access. And because 
of this uncertainty and because these charges increase 
every year – a consumer, a large consumer typically 
does not want to enter into a medium term contract 
which is one to five years or long term contract which 
is about seven years of open access. Because there is 
no visibility on the tariff.

This brings us to the question of why cross subsidies 
exist. Cross subsidy and subsidy surcharge are built in 
the tariffs. They haven’t been phased out as envisaged in 
the National Tariff Policy, 2016 as well as in the Electricity 
Act 2003. The National Tariff Policy did mention that 
cross subsidy should be limited to plus / minus 20% of 
the average cost of supply. But no timeline was defined. 
So the states were not mandated to follow it. It would 
be better to include a 5-year road map for states to 
eliminate cross subsidy in the Electricity Act amendment. 

Banking is one of the challenging areas of open 
access. The way that discoms charge for banking 
and compensating the consumer for taking back the 
unbanked power is not standardised. For Andhra 
Pradesh, it might be as a percentage of injected power 
and for Karnataka it might be as a percentage of the 
banked power. So similar to the guidelines laid down 
in the National Tariff Policy for cross subsidy surcharge, 
guidelines on how discoms can charge for banking are 
needed. 

Mr Rajsekhar Budhavarapu: The country is planning 
to embark on offshore wind business. More than 35 
companies showed interest to the Expression of Interest 
call last year. During the course of the conference we 
learnt that there would be an RFP before the end of 
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this financial year. What is the structuring, the business 
model and techno commercial framework needed for 
the issuance of tenders.

Mr Alok Kumar: Offshore projects are quite different from 
onshore projects, in terms of cost, time line, planning 
and also in terms of risk. If you look at the first offshore 
projects there will be no continuity or trend because 
each offshore project was unique. They made their own 
mistakes. So, a lot of planning is required and it involves 
a high cost factor. 

When we embark on offshore market, potential 
stakeholders would look for business continuity. When 
we repeatedly say 5 GW target by 2022, this itself 
is a joke, the industry knows that it is not possible. 
The potential investors tend to think that India has not 
understood the offshore market. So when the government 
talks about 30 GW by 2030, there should be enough 
groundwork, a well rolled out plan and implementation 
strategy to achieve the same. Companies would invest 
in manufacturing and infrastructure facilities, etc. and 
they would like to be assured of continuous business. 
So the Indian government should ensure support so that 
potential investors develop confidence. 

Mr Amit Maheshwari: Due to paucity of time I will touch 
upon four or five salient points regarding contractual 
and regulatory framework. One thing, which is absolutely 
critical is, there has to be full regulatory buy-in; the 2015 
policy framework has made it very clear that a project 
will be awarded through an international competitive 
bidding process, which can happen only under Section 
63; prerequisite for the 63 tariff adoption is that we need 
63 guidelines. There exist guidelines for wind power 
project and those guidelines don’t clarify whether it is 
for on shore or for offshore. 

A careful perusal of the overall framework of those 
guidelines would show that it is actually for onshore 
wind power projects. The ideal thing would be for the 
central government, MoP and MNRE, to come up with 
separate set of specific bidding guidelines under Section 
63 for offshore wind development projects. A regulatory 
policy certainty is needed to show the global investor 
community that the government is serious about offshore 
development and will be in compliance with the legal 
framework set out under the Electricity Act. 

The second aspect is the full executive buy-in. At least 
six ministries – MNRE, Ministry of Power, Ministry of 
Shipping, Ministry of Defence, Ministry of Environment 
and Ministry of Finance – are involved in a project. It 
would be extremely difficult for a bidder to coordinate 
with all the ministries. These are all central government 
ministries, each having their respective departments 
or authority. Then one has to deal with the state 
governments as well. 

A quick fix of doing this is, the government does all the 
preparatory activities, house all of that in a SPV (special 
purpose vehicle) or so. There are a lot of innovative 
vehicles in place. The government could consider InVIT 
(Infrastructure Investment Trust). An offshore project is 
considered a clunky project and an illiquid project since 
it’s large and capital intensive. There are not enough 
buyers. If a project is InVITted, units of it can be sold 
and that ensures capital recycling. In order to have full 
executive buy-in and for a lender and a developer to be 
comfortable with it, there has to be limited interface of 
the state government and multiple central government 
entities. 

The developer is in the business of bringing in capital, 
technological know-how, and developing and delivering 
the projects. So it is extremely important that the risk is 
assigned to an entity which is best placed to manage 
or mitigate it. 

Another important point is, the Indian government, 
the state governments, and the discoms have to put 
aside their obsession to getting the cheapest tariff. The 
offshore wind cannot be developed, with a capped or 
a ceiling-based tariff. What has to be paramount is 
that they design a bankable project which is capable 
of achieving financial close. The developer does 
not become insolvent in developing this project and 
managing a lot of risk. So bankability of the project has 
to be paramount, as opposed to drawing the cheapest 
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power. The first project has to ensure that an offshore wind project can be developed in India and it can achieve 
financial close and commission and survive the issues that arise in offshore wind projects. 

Mr Rajsekhar Budhavarapu: Going forward, we need to look at the various suggestions that came up. Regarding 
hybrids, a hybrid park similar to the solar park can be developed. If planned well, there could be six or so projects 
delivered in three years. As for offshore, it can be housed under a SPV and developed as for a Case-2 project.  

BIO: Mr Amit Maheshwari is a counsel in the Projects, Energy and Infrastructure team of Trilegal. He is an alumnus 
of Gujarat National Law University and a member of the Bar Council of Delhi. He has advised many financial and 
strategic investors, lenders and utilities on all aspects of investing, developing and financing solar, wind and hydro 
power projects. He volunteers his legal expertise in matters of public policy and regulatory issues in the energy 
and infrastructure sectors. He has also worked on the development of Egypt's first solar power auction program.

BIO: Mr Rajsekhar Budhavarapu has 27 years of experience in the renewable energy sector, having worked across 
continents. He is an alumnus of IIT Madras.
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Prof. Dr. K Kasthurirangaian, Chairman IWPA congratulates Smt M Malliga on assuming office
as Chief Engineer - Grid, TANTRANSCO.  Shri R Kannan, Hon. Secretary IWPA stands to his right.

The meeting took place at TANTRANSCO, Chennai on November 09, 2019

Prof. Dr. K Kasthurirangaian, Chairman IWPA congratulates Shri V Kumar on assuming office as Chief 
Engineer - NCES, TANGEDCO.  Shri G V Srinivasan, Chief Executive IWPA stands to his left. The meeting 

took place at TANGEDCO, Chennai on November 21, 2019
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KNOW IWPA

IWPA is a pan India Association of investors, generators and 
consumers of wind energy with more than 1400 members 
who have around 14 GW of wind energy installations in 
India.  It has offices in seven wind rich states viz., Chennai, 
Mumbai, Delhi, Bengaluru, Hyderabad, Ahmedabad and 
Jaipur.

Mission and Objectives of IWPA
To promote and spread the awareness about the benefits of 
wind energy and the crucial role it can play in ensuring a 
pollution free sustainable energy for the country’s economic 
and social development.

To utilize the wind energy resources in the country in an 
optimal manner and thereby contribute to the country’s 
quest for affordable clean energy as well as energy security.

Activities of IWPA
•	 To	 promote	 and	 protect	 the	 common	 interests	 of	

members.
•	 Actively	 participate	with	 government	 in	 formulation	of	

policy, rules and regulations pertaining to the wind 
sector.

•	 To	 closely	 liaise	 with	 State,	 Central	 Government	 and	
other agencies on matters affecting the wind energy 
sector and the interest of its members.

•	 To	 collect	 and	 disseminate	 statistical,	 technical	 and	
other information regarding wind energy sector through 
a monthly magazine and e-mails distributed to all 
members free of cost.

•	 To	affiliate	with	organizations	having	similar	objectives.

Where does IWPA function?

IWPA’s National Office is based in Chennai with Regional 
/	 State	 Council	 offices	 at	 New	 Delhi,	 Mumbai,	 Bengaluru,	
Hyderabad, Ahmedabad and Jaipur.

Benefits of being a member of IWPA:

•	 Offers	a	protective	platform	to	enable	members	to	fight	
contentious issues legally in a collective forum at an 
affordable cost.

•	 Interests	 of	 the	 stakeholders	 are	 protected	 through	
representations and follow-up with appropriate 
Regulatory / Government bodies.

•	 IWPA	offers	 suggestions	 /	 comments	and	steer	policy	
formulation	 at	 the	 State	 and	 National	 level	 for	 the	
benefit	 of	 stakeholders.

•	 IWPA’s	views	are	taken	cognizance	of	and	factored	in	
the policy decisions concerning the wind industry.

•	 Association’s	 activities	 like	 the	 Annual	 General	
Meetings, National Council Meetings, Issue based 
Meetings in various state capitals not only facilitates 
the dissemination of information but also helps in the 
networking	with	professionals	from	the	wind	industry.

•	 The	 Association	 organizes	 International	 Conferences	
and	Workshops	which	 help	members	 to	 keep	 in	 step	
with the latest trends and developments in the wind 
industry.

Who can become a member of IWPA?
•	 Generating	 Members	 /	 IPPs
•	 Manufacturing	 Members	 (machines	 /	 ancillaries)
•	 Service	 Providers	 (including	 consultants)
•	 Small	Wind	&	Roof	Top	(Generators	and	Manufacturers)
•	 Educational	 &	 Research	 Institutions	 and	 other	

Promotional Bodies
•	 Financial	 Institution	Members
•	 Honorary	 Members
•	 Associate	 Members
•	 Associations	 in	 India
•	 International	 Membership

How does IWPA function?
Registered	 under	 Society	 Act,	 IWPA	 works	 on	 democratic	
lines with well conceived Bye-Laws and Rules.  The 
National Council comprising of elected members give 
broad guidelines for the functioning of the Association.  
The	 State	 matters	 are	 pursued	 by	 the	 elected	 members	
of	 the	 State	 Councils.	 	The	 National	 Council	 Meetings	 are	
held	by	 rotation	at	all	 its	Regional	 /	State	Council	 centres.
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