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Y.S. JAGAN MOHAN REDDY           AMARAVATHI 

 

 

CHIEF MINISTER 
ANDHRA PRADESH 

MESSAGE 

The role of new and Renewable Energy has been assuming increasing significance in recent 

times with the growing concern for the country's energy security and to mitigate Climate Change. The 

Government of India has set a target to achieve 175 GW Renewable Energy Capacity by the year 2022 

comprising of 100 GW of Solar Power and 60 MW of Wind Power. The target is further enhanced to 

450 GW by the year 2030, apart from addition of 60GW of Hydro Power. 

Although the Central Government is the key authority in shaping the Renewable Energy 

promotion policies and creating the institutional mechanism necessary for its implementation, 

involvement of the State Governments in this process is crucial. With the announcement of National 

Solar Mission and other RE Promotion Policies, it has become imperative to achieve coherence between 

strategies and actions at national and State levels. In this context, the State Government of Andhra 

Pradesh has taken various initiatives to promote Renewable Energy Power Projects considering huge 

unexploited potential existing in the State. 

In the recent times, the Government of AP has taken various initiatives for large scale 

promotion of RE Power projects which include notification of Renewable Energy Export Policy 2020, 

promotion of 10,000 MW Solar Power projects specifically to deliver 9 hours power during daytime to 

Agriculture Pump sets and identification of 29 sites for promotion of Pumped Storage Hydro Power 

Projects. These initiatives will enhance the RE Power capacity in the State besides bringing huge extent 

of uncultivable lands in frequently draught prone areas into utilisation promising regular income by way 

of lease rentals to the land owners and also employment to the local youth. Further, the GAP has taken 

various policy measures to promote Electric Mobility in line with the objectives and policies of 

Government of India. 

I am happy to learn that NREDCAP has prepared Comprehensive Hand Book highlighting the 

policies and opportunities to promote Renewable Energy Power Projects and wish that the Hand Book 

is helpful to prospective developers to consider investments in the state of Andhra Pradesh. 

 

  (Y.S. JAGAN MOHAN REDDY) 
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MESSAGE 

Renewable Energy has started playing an increasingly important role in the augmentation of grid 

power, providing energy access, reducing the consumption of fossil fuels and helping India pursue its low 

carbon development path. The Government of India set an ambitious target to achieve Renewable Energy 

Power capacity of 175 GW by the year 2022 and is further enhanced to 500 MW to achieve by the year 

2030. 

Andhra Pradesh is one of the leading States contributing to the RE capacity addition in the country. 

The State has been rolling out multiple initiatives, programs, policies and incentives to accelerate the 

development of the renewable energy sector. The Renewable Energy capacity addition will not only bring 

in investments to the state but also provide large scale employment opportunities to the local youth. 

Under the dynamic leadership of our Hon’ble Chief Minister, Sri. Y.S. Jagan Mohan Reddy, the 

State is marching ahead for large scale promotion of Renewable Energy Projects. The State Government 

has announced the Renewable Energy Export Policy 2020 for promotion of large scale RE power projects 

and RE manufacturing facilities. The State is also in forefront in promotion of PSP Projects which will 

not only serve the balancing requirements of RE Power but also meet the peak power demand in the 

region. 

I am happy to learn that NREDCAP is bring out a Hand Book highlighting the information on 

various Renewable Energy programmes and Electric Mobility programmes being promoted in the State 

and wish that this will be useful to the intending prospective investors, Government functionaries, field 

staff and other stake holders. I am sure that the details provided in the Hand Book is helpful and 

informative and contribute for effective implementation of Renewable Energy and Electric Mobility 

programmes in the State. 

 

Sri. Dr. PEDDIREDDI RAMACHANDRA REDDY 

Hon'ble Minister of Energy, Forest, Environment, Science & 

Technology, Mines & Geology. 

Government of Andhra Pradesh 
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MESSAGE 

Across the world, many of the developed and developing countries have started giving 

primacy to rapidly increase the percentage of renewable energy in the overall energy mix of their 

economies. Renewable Energy has become one of the most important factors and hope for the 

world to preserve the pristine environment and the planet’s resources for future generations. 

In line with the initiatives of Govt. of India, the Government of Andhra Pradesh is giving 

priority for promotion of renewable energy projects to meet the growing energy demand in 

environmentally sustainable manner. Considering the huge potential of 38.5 GW of Solar Power 

and 44.23 GW of Wind Power, which offers excellent opportunities to the investors. Government 

of AP has notified the AP RE Export Policy 2020 to promote RE power projects to export the 

power outside the State. The State is also proposing to promote Pumped Hydro Storage Power 

Projects to balance the Variable Renewable Energy Power and to meet the peak power demand. 

The Renewable Energy Vision for the year 2030 to reach the ambitious RE target of 500 GW, 

requires various policy initiatives and the Government of Andhra Pradesh is working in that 

direction for large scale promotion of RE Power, making use of available large extent of 

uncultivable and barren lands in the potential pockets. 

I congratulate the NREDCAP Team for bringing out a handbook on Renewable Energy 

Activities which will be helpful for various stakeholders working in renewable energy sector. 

 

 

 

 

 

Sri. Sri. K. VIJAYANAND, IAS 

Special Chief Secretary to Government, 

Energy Department,  

Government of Andhra Pradesh 
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DR V. BAKTHAVATSALAM,  

FORMER MD, IREDA AND FOUNDER, NREDCAP 
 

MESSAGE  

Renewable Energy (RE) and Energy Efficiency (EE) are two important sectors for sustainability and economic 

development. These sectors contribute towards mitigation of climate change and contribute towards rural and de-

centralized employment. 

RE sector in India has seen a strong growth in capacity addition in the last ten-year period as seen through the 

installed capacity increasing to 87 GW as on April 2020, reflecting a 20 percent CAGR growth. The renewable 

energy sector in India has gained attraction due to strong policy support both at central and state government level. 

With the improvement in technologies, reduction in costs, and introduction of Tariff based competitive bidding 

during the last five years period, the tariffs Wind Power and Solar Power have come down to below Rs.3/unit. With 

the improving tariff competitiveness of both wind and solar PV technology, hybrid wind-solar projects also are 

becoming competitive in tariffs and are also having additional advantages like lower capital cost, optimization of 

transmission infrastructure, higher generation and minimizing the grid imbalances. 

I am happy to learn that the Government of Andhra Pradesh is taking various policy initiatives in recent times like 

promotion of 10,000 MW Solar Power Projects to meet the agriculture demand, proposals to develop Pumped Hydro 

Power Projects to balance intermittent Renewable Power, proposal to bring in Renewable Energy Export Policy, 

etc., which will boost the investor confidence to come forward to invest in Andhra Pradesh State.  

Even in COVID-19 situation, Renewable Energy Power Generation more particularly from Solar, Wind and 

Hydro, continue to generate sustainable and green energy without disturbances compared to conventional power. 

NREDCAP has been playing crucial role in promotion and development of these sectors and continue to play key 

role in all aspects relating to RE sector. I am fortunate to be associated in this vital sector from the beginning. I wish 

that the Handbook being brought out is useful to various stake holders of RE sector and initiatives of GoAP will 

prosper the Renewable Energy capacity addition. 

I do hope all the stakeholders will pay more attention in accelerated development of these sectors to benefit the 

humanity. The present situation is being faced by the humanity may be due to negligence and abuses resulting in 

serious climate related matters, which the humanity is facing globally. 

Time is running out for us to fact together, if not, there will be nothing to Earth to burn but Earth itself. 

I wish all the best to NREDCAP in all its endeavours.  

(DR. V. BAKTHAVATSALAM) 
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MESSAGE 

 Government of Andhra Pradesh is keen to harness the huge solar and wind 

potential of the State to meet its growing energy demands in an environmentally 

sustainable manner. Several initiatives such as investor friendly solar and wind power 

policies, AP Re Export Policy 2020, large scale solar park(s) development, green 

corridor investment for power evacuation have been undertaken to promote RE capacity 

addition. Further, the State is also taking up various programmes to promote Electric 

Mobility in the state including creating the Charging infrastructure across the state, 

primarily along the Highways and Urban areas. 

 Under the dynamic leadership of our beloved Hon’ble Chief Minister, Sri Y. S. 

Jagan Mohan Reddy garu and able guidance of our Hon’ble Minister for Energy, Forests 

Environment, Science & Technology and Mines, Sri Dr. Peddireddi Ramachandra 

Reddy garu, the state is taking various promotional activities to encourage RE Power, 

Electric Mobility and Pumped Storage Hydro Power (PSP) Projects. 

I wish that the Hand Book brought out by NREDCAP, highlighting the 

information on various Renewable Energy programmes and Electric Mobility 

Programmes being promoted in the State, will be useful to the intending prospective 

investors, Government functionaries, field staff and other stake holders. I am sure that 

the details provided in the Hand Book are helpful and informative and contribute for 

effective implementation of Renewable Energy and Electric Mobility programmes in 

the State. 
 

(K.K.RAJU) 

Sri. K K Raju 

Chairman,  

NREDCAP, Govt. of AP. 
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Sri. S. RAMANA REDDY, IRPS 

VC & MANAGING DIRECTOR, 

NREDCAP 

MESSAGE 

New and Renewable Energy Development Corporation of A.P. Limited (NREDCAP) is one of 

the leading State Nodal Agencies in the country promoting Renewable Energy. Over the years, AP State 

has successfully created a positive outlook necessary to bring-in investments RE sector. In addition to 

grid power, decentralized distributed RE technologies like Grid Connected Solar Roof Top Solar Power 

Projects, Solar Off-Grid Lighting Systems, Solar Pumpsets, Biogas for Rural Energy needs etc., provided 

viable options for meeting lighting, cooking and productive energy needs in rural areas. 

More than 8100 MW of Renewable Power has been added to the State Grid so far, which include 

4079 MW of Wind Power and 3522 MW of Solar Power. The State is also promoting Waste-to-Energy 

projects in Municipal Clusters and projects have been allotted based on Tariff based bidding. NREDCAP 

is also State Designated Agency for promotion of Electric Mobility in AP State. 

AP is having excellent opportunities to the prospective entrepreneurs to invest in RE Power 

Projects due to available huge untapped potential in Wind and Solar Power, promotional incentives for 

project developers and manufacturers, huge extent of barren and uncultivable lands in potential pockets, 

skilled manpower, etc. 

The Handbook of NREDCAP disseminates the information on various RE Programs, policies & 

Projects and Electric Mobility Programs being promoted in the State, and O&M protocols, etc., to benefit 

the various stake holders in particular the prospective investors, beneficiaries, Govt functionaries and 

field level staff. The Handbook also covers various innovative technologies being adopted to harness 

Solar Energy for various applications. 

The encouragement given by Hon’ble Energy Minister based on policy directions of Hon’ble 

CM, Sri.Y.S. Jagan Mohan Reddy Garu apart from the constant guidance of our Chairman is immense 

which motivated me to bring out this book. 

The contribution made by the officers and staff of NREDCAP in bringing about this book is very 

important especially GM (ESW), GM (T) and associated staff. I thank each and everyone who have 

taken proper care in verifying all the details and in adding required technical information in the book. 

Necessary feedback may be provided in implementation of the schemes which will be of immense value 

and help NREDCAP in reshaping the programs and their effective promotion. 

(S. Ramana Reddy, IRPS) 
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1. Introduction 

The genesis of New & Renewable Energy Development Corporation of AP Limited 

(NREDCAP), formerly Non-Conventional Energy Department Corporation of Andhra Pradesh 

Limited (NEDCAP) took place in the year 1986 as State Owned Corporation of Government 

of Andhra Pradesh. New & Renewable Energy Development Corporation of AP Limited 

(NREDCAP)is the State Nodal Agency for promotion of all categories of Renewable Energy 

programmes in the State of Andhra Pradesh. The following are the Renewable Energy 

programmes being implemented at present, 

• Grid Connected Roof Top Solar Systems 

• Solar Off – Grid Lighting Programmes 

• Solar Water Pumping Systems 

• Solar Thermal Programmes 

• Wind Power Projects 

• Small Hydro Power Projects 

• Waste to Energy Power Projects 

• Bio-Gas Programmes 

• Electric Vehicles 

 NREDCAP has launched a booklet on Compendium of Documents on Pumped Storage 

Hydro Power Projects which was launched by Hon’ble Chief Minister of Andhra Pradesh         

Sri Y.S. Jagan Mohan Reddy on 28.07.2022. The Comprehensive Book on PSP projects will be 

helpful to understand the prevailing Government Policies, the latest developments in PSP Projects, 

the procedures to obtain various statutory clearances. Copy of the booklet is available in NREDCAP 

website. 
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With captains of Industries and clinching deals in key sectors Government of Andhra 

Pradesh have made an impressive and fruitful debut at the World Economic Forum (WEF) 

Summit 2022 at Davos. Besides discussing investment opportunities in various sectors, 

Government of AP have signed memoranda of understanding (MoU) with big-ticket companies 

like Adani, Greenko and Aurobindo to invest Rs 1.25 lakh crore related to green energy.  

With an agreement with Adani, Andhra Pradesh aims to establish green energy projects 

including a 3,700 MW Pumped Hydro Storage Project and a 10,000 MW solar power project, 

which will involve an investment of about ₹ 60,000 Crores. 

 

Figure: Adani Green Energy signed MOU with AP govt at WEF 
Summit, Davos 2022,  to establish 10000Mw solar and 3700 MW PSP 

projects in AP 

 The state government has signed an MoU with Aurobindo Reality Infrastructure 

Private Limited for generating 6,000 MW of green energy. 
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Figure: Aurobindo Reality and Infrastructure Pvt. Ltd signed MOU 
with AP Govt at WEF Summit, Davos 2022,  to establish Green Energy 

Projects in AP 

CEO of ArcelorMittal, Mr. Aditya Mittal has announced that they will be investing in green 

energy along with Greenko.  

 

Figure: Round Table Discussion on Green Energy Projects at WEF 2022. 
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Participation of VC&MD, NREDCAP Sri S. Ramana Reddy, IRPS in 

Sub-National Forum: U.S.-India Clean Energy and Climate Action and 

Collaboration hosted by Wadhwani Chair at U.S India Policy Studies, 

CSIS in Washington D.C from July 19 to 21, 2022. 
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2. Solar Energy 

2.1. Grid Connected Roof Top Solar Systems 

Solar On Grid Systems can 

generate power when the utility power 

grid is available. They must connect to 

the grid to function, it can send excess 

power generated back to the grid when 

you are overproducing so you credit it 

for later use. The system usually 

consists of solar panels, grid tie 

inverter, Mounting structure and 

balance of system.  

 

➢ Before Choosing the On-grid system, it is required to determine the total consumption in 

units, Contracted Load, Shade free area 

For example:  

 

Type of Load Qty Watts Hrs 
Peak 

Load 

Total 

Consumption in 

Units 

FAN 4 70 10 280 2.8 

TUBE LIGHT 4 30 10 120 1.2 

CFL /LED 4 20 5 80 0.4 

TV 1 100 12 100 1.2 

PC 1 100 4 100 0.4 

Printer 1 100 0.5 100 0.05 

Refrigerator 1 300 24 450 2.16 

0.5 HP Motor 1 400 1 600 0.4 

A/C 1 ton 1 750 10 1125 6 

Total Consumption 14.61 
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Thumb Rule: 1KWp Solar System will generate 4 units because we have approximately 

essential Sunshine Hours 4 to 5 hours per day. 

 

➢ System Size   : Total Elect Consumption in Units/4 Units (Per KW Generation) 

    : 14.61/4 = 3.65 KW (So, we may go for 3 to 5 KWp) 

 

A. Details of Generation and Area required: 

Capacity of 

the System 

In KWp 

No of units 

generated per 

day 

No of units 

generated per Month 

Area required 

SFT Meters 

1 KWp 4 120 100 10 

2 KWp 8 240 200 20 

3 KWp 12 360 300 30 

Mega-Watt (MW) Size Projects 

1 MW 

(1000 KWp) 
4000 

120000 

(4000 x 30 Days) 

4 to 5 Acers 

 
 

 

B. Area required for the solar power plant will be depending on the 

individual capacity of the panels. 

Capacity of Plant Module Capacity No of panels required 

 

1 MWp (1000 KWp) 

350 Wp 2858 

400 Wp 2500 

500 Wp 2000 

 

 

 

  

 

 

 

 

Net Metering 

System  

Benefits 

- Reduce electricity bills & Low Maintenance Costs. 

- Hedge against rising the DISCOM rates. 

- Increase the value of your property by utilizing your vacant rooftop. 

- Government Subsidies & Tax benefits. 

- Can generate power for self-consumption and feed excess power to the grid. 

- Can be a better investment than money in the bank. 
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C. Solar Systems Details: 

i. Solar Panels: 

 
a) Solar Panels should have the necessary certifications from Certifying agencies TUV or BIS 

or CPRI. 

b) Direction of the Solar panels should be “South” (If it is Fixed System).  

c) Inclination of the Solar Panels (130-150 for AP) for Fixed Systems. 

d) All panels should be located under shadow free area from 08:00A.M to 05:00P.M  

e) Verify the Make, Module, Capacity and Serial Numbers of Solar system. This information 

is normally present at the backside of the modules in the label or top of the modules. 

f) RFID tag is optional and it can be generally present at the top of the modules at any one 

corner. 

g) Calculation of the system capacity is as below: 

Capacity of the solar System = No. of Solar Panels X Size of the Each Solar panel in Wp. 

Capacity of plant Module capacity No of panels required 

 

1MWp (1000 KWp) 

350 Wp 2858 

400 Wp 2500 

500 Wp 2000 
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ii. Module Mounting Structure: 

 

Module Mounting Structure is used to fix solar panels on surfaces like roofs, building or 

ground. 

a) Rooftop on Sheets 

The solar array of a PV system can be mounted on rooftops, generally with a few inches gap 

and parallel to the surface of the roof Sheet. If the rooftop is horizontal, the array is mounted 

with panels aligned at an angle. 

If the Roof is titled to some angle, then structure can be installed parallel to the roof without 

any angle. 

b) Rooftop on Terrace Floor 

The solar array of a PV system can be mounted on rooftop floor with suitable module mounting 

structure. Gap of 150 mm/300 mm or higher should be maintained between the floor and lower 

surface of the modules. 

c) Ground Mounted 

The solar array of a PV system can be mounted on the ground with necessary pile foundation. 

It can be either fixed system with the inclination towards south or tracking system with east-

west orientation. 

iii. Type Of Structures: 

There are mainly two types of structure. 

i. GI Structure: 

The module mounting structure should be properly galvanized with required GI thickness of 

100 microns +/- 10% as per the site conditions. The structure should be designed to withstand 

wind speeds of at least 150 Kmph/hr. The structure should have proper inclination as per the 

location to generate maximum power. 

ii. Aluminium Structure: 

Aluminium structure is can also be used to mount the module mounting structure. It is light in 

weight and can be erected easily. Necessary foundation is required to erect the GI or module 
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mounting structure. Foundation of at least 150 mm should be used. For higher capacities around 

500 KW STAAD (Structural Analysis and Design) drawings of the structure may be verified. 

 

 

Figure: Interlocking Structure with Counter Weights (Without Anchoring) 
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Figure: Structure with Concrete Blocks & Adhesive Chemical (Without 

Anchoring) 

 

Figure: Elevated Structure for Growing Nursery 
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iv. Cables 

 

     DC Cables   Direct Current Distribution Box (DCDB) 

 

DC Connectors 
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a) All the Equipment should be as per IEC Standards. The products used should have the 

necessary certificates. 

b) Size of the cable as per the current rating. The DC cable for module to modules 

interconnection should be 4 Sq.mm. or 6 Sq.mm. copper cable. 

c) MC4 connections should be done for cable terminations. 

d) Minimize Length of the DC Cable (Length is directly Proportional to losses). 

e) DC Distribution Boxes should be installed with over voltage protection. Necessary 

fuses and MCB should be provided in these boxes. 

f) Protection of Wires / Cables with flexible Metal Conduits / Cable Trays for wires 

exposed to sunlight, Rain and anywhere outdoors. 

g) Proper Protection should be provided by DC Distribution boxes. 

h) Dressing of cables should be done properly with cable tags. 

i.  AC Cabling& Alternative Current Distribution Box (ACDB): 

       

               100 KVA ACDB                  ACDB                          AC CABLES  

a) All the Equipment should be as per IEC Standards. The products used should have the 

necessary certificates. 

b) AC Cable can be either aluminium or copper with required Ratings as per the design. 

c) AC cable should be routed properly in safe manner. Armoured cables should be preferred 

for higher capacity installation. Necessary clamping should be done on floor or wall. 
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d) AC Distribution Boxes should be installed with over voltage protection. Necessary fuses 

and MCB/MCCB should be provided in these boxes. 

e) AC Distribution Boxes may also have a contactor with relay for additional protection 

(optional). 

v. Inverters 

 

CENTRAL INVERTERS 

 
 

 

STRING INVERTERS 

 

 
 

50KVA STRING INVERTER   50KVA STRING INVERTER 

 WITHOUT ACDB & DCDB         WITH ACDB & DCDB 
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MICRO INVERTERS 
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a) All the Equipment should be as per IEC Standards. The products used should have the 

necessary certificates. BIS certification is mandatory as per the MNRE Guidelines. 

b) Capacity of the Modules Connected to the inverter should be equal to the Inverter 

capacity. Overloading of 20% is allowed as per the inverter DC Capacity ratings. 

c) Test Reports of the inverters should be verified 

d) Necessary Shelter should be provided for inverter from sunlight and Rain. 

e) Anti-Islanding feature of inverter should be checked. 

f) Necessary Ferrules should be provided for the DC Cables for the inverter for string 

identification. 

g) String terminations should be properly done at the inverter. 

vi. Panels: 

i. LT Panels, Circuit Breaker, Relays, Combiner Boxes & Energy Meter: 

 

 
 

L T PANEL BOARD    COMBINER BOX 

 

     
 

       Circuit Breaker  Voltage Monitoring    Relay Energy Meter 
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i. All the Equipment should be as per IEC Standards. The products used should have the 

necessary certificates 

ii. Current Rating of the MCB / MCCB Switches should be calculated and properly checked. 

iii. The Breaker should be housed in proper IP 65 enclosure if it is fixed outside. If the 

Breaker is fixed inside of LT Panel/Combiner Box suitable protection may be provided. 

iv. Cable termination at the MCCB should be done properly and colour code maintained for 

identification by using necessary-coloured tapes. 

v. Relay with Contactor is optional, but preferred 

vi. Protection in addition to the MCCB/MCB. 

vii. Energy Meters should be certified by DISCOMS. It should be provided by DISCOMS. 

If meters are procured from outside vendor, then calibration of meters should be done in 

NABL authorized laboratory in presence of consumer and DISCOMS officials and 

necessary test reports should be provided. Meters should be 0.2S Class accuracy. 

viii. Necessary CT-PT should be provided for higher size system for accurate reading. 

vii. Lightning Arrester: 
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a) All the Equipment should be as per IEC Standards. The products used should have the 

necessary certificates 

b) Lightning arrestor should be checked for Size and Coverage area of the Lightning arrester 

c) Height of the Lightning arrester should be more that the solar equipment and also it should 

be at highest point of the building. 

d) Type of Lighting Arrester (Copper / Aluminium) 

e) Provide Separate Earthing to Lightning Arrester with proper insulators. 

viii. Earthing & Insulators: 

 

       

Charcoal earthing    Chemical Earthing 

   

DMC insulators   Ceramic Insulators 
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Proper Earthing    Improper Earthing 
 

a) As per IEC Standards 

b) Earthing can be done using traditional Cast Iron type with Charcoal & Salt or Chemical 

Earthing using Copper Rods. 

c) For Domestic the depth of the earth pit should be 01 Meter and for larger capacities the 

depth of the earth pit should be 03 Meter 

d) Earth pits should be covered with earth pit covers with cement, or bricks or PVC enclosures. 

e) Separate Earthing to DC Side Equipment like Structure. 

f) Separate Earthing to AC Side like ACDB, Relay panel etc. 

g) Separate Earthing to Inverter. 

h) Separate Earthing to LT Panels / Combiner Boxes. 

i) All the Earthing strips should run on the roof and side walls of the building should be laid 

by using the Insulators (DMC Insulators or Ceramic Insulators) up to the Earth pit. 

j) All the Earth strips should not touch the roof / walls of the building up to the Earth pit. 

k) Earth resistance should be checked with earth megger and values should be in the 

acceptable range. 
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ix. Water Pipelines: 

 
 

 
 

a) There should be provision of water for cleaning of the solar panels 

b) Cleaning of the Solar Panels should be done for once in 10 days or 15 days depending upon 

the area for better efficiency of the panels. (If it is dusty area, cleaning should be made more 

frequently) 

c) Cleaning of Solar panels should be done before 06:30 A.M or after 06:30 P.M 

d) Mopping should be made for cleaning of panels with soft material or sprinklers. 

e) For cleaning of the panels no chemical should be used. 

 

NOTE:  

 

➢ As per AP Solar Energy Policy each service should not exceed One MW capacity.  Under 

Net Metering system the panels can be fixed either Roof top or ground mounted within the 

premises. 
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D. Procedure for Erection of Solar Rooftop System 

i. Civil Work: 

 

Materials supplied for civil work shall be of good quality. Also the civil workers and the 

labours should be skilled and experienced. 

1. Civil marking to be done as per drawing. 

 

2. For Water-Proofing, Roof should be properly cut out (Work Place) and chipping as per 

photograph and drawing. 
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3. Chipping place to be neatly clean (to be used proper brush) 
 

 

4. Nitto Bond minimum 100 ml to be used between roof and new concrete block. 

 

 

 

 

 

 

 

5. Pillars is to be made as per drawing (Pillar size is as per drawing) 

Required Material Compositions:   CEMENT: GRAVEL: RIVER SAND (1: 2: 4 

Ratios) 
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ii. MOUNT STRUCTURE & PANEL ARRANGEMENT: 

 

Mount Structure & Panel Arrangement alignment should be followed during installation. 

 

iii. ELECTRICAL WORK: 

1. Junction Box mounting to be done properly 

 

 

2. Earthing should be close with chamber and prober finishing Earth chamber to be used 

> 1.5 feet. 
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3. Ensure the Inverter is properly fixed on the wall with necessary clamps and proper 

ventilation. 

 
 

 

4. Terminal connection should be properly connected with proper Lugs. 

 

5. All Cable routing to be clamped with conduit UPVC pipes.  
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6. After Installation system Inverter Room has to be maintained clean and neat. 
 

 

E. Operations and Maintenance: 

i. It is recommended that preventive inspection and maintenance works are carried out every 

six to twelve months. The PV modules require routine visual inspection for signs of 

damage, dirt build-up or shade encroachment. Solar PV system fixtures must be checked 

for corrosion. This is to ensure that the solar PV system is safely secured. 

ii. While the inverter’s functionality can be remotely verified, only on-site inspection can 

verify the state of lightning surge arrestors, cable connections, and circuit breakers. 

iii. The following table shows some recommendations on the preventive maintenance works 

on the components and equipment, and the corresponding remedial actions to be carried 

out by qualified personnel. 

S no Components/ 

equipment 

Description Remedy/Action 

1 PV modules Check for dust/debris on surface 

of PV module 

Wipe clean. Do not use any 

solvents other than water 

Check for physical damage to 

any PV module 

Recommend replacement if 

found damaged 

Check for loose cable 

terminations between PV 

modules, PV arrays, etc. 

Retighten connection 

Check for cable conditions Replace cable if necessary 

2 PV inverter Check functionality, e.g. 

automatic disconnection upon 

loss of grid power supply 

Recommend replacement if 

functionality fails 
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Check ventilation condition 
Clear dust and dirt in ventilation 

system 

Check for loose cable 

terminations 
Tighten connection 

Check for abnormal operating 

temperature 
Recommend replacement 

3 Cabling Check for cable conditions i.e. 

wear and tear 
Replace cable if necessary 

Check cable terminals for burnt 

marks, hot spots or loose 

connections 

Tighten connections or 

recommend replacement 

4 Junction 

boxes 

Check cable terminals e.g. 

wear and tear or loose 

connections 

Tighten or recommend 

replacement 

Check for warning notices 
Replace warning notice if 

necessary 

Check for physical damage Recommend replacement 

5 Means of 

isolation 
Check functionality 

replacement 
Recommend 

6 Earthing of 

solar PV 

system 

Check earthing cable conditions Recommend replacement 

Check the physical earthing 

connection 
Retighten connection 

Check continuity of the cable to 

electrical earth 

Troubleshoot or recommend 

replacement 

7 Bonding of 

the exposed 

metallic 

structure of 

solar PV 

system to 

lightning 

earth 

Check bonding cable conditions Recommend replacement 

Check physical bonding 

connection 
Tighten connection 

Check continuity of the 

bonding to lightning earth 

Troubleshoot or recommend 

replacement 

 

F. Design and Installation Check List 

S no Design and Installation Checklist 
Check 
Box 

1 Set your budget and select allocation.  

2 Determine the energy requirement and estimate the size of the system  

3 Perform a site survey for space needed, and access for maintenance  
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4 

Engage a licensed electrical worker (“LEW”) if your proposed solar PV system 

• is to be connected to the electrical installation within the premises of 
the building; and/or 

• to be connected and operated in parallel to the power grid. 

The appointed LEW will be responsible for the design and implementation of 
the connection of your solar PV system to 

the electrical installation and/or power grid 

 

5 Select a PV module type and mounting method  

6 

Select inverter to match PV array 

• Number of inverters needed. 

• Select inverter type and 

• Location of inverters (accessible for inspection and maintenance). 

 

7 Finalise the mounting system.  

8 Ensure there are fixing and mounting points available.  

9 

Ensure the structure for mounting is safe: 

• Additional loading by solar PV system is considered. 

• Wind loading is considered and 

• Waterproofing is not compromised during installation. 

 

10 

Ensure solar access: 

• Ensure location to be mounted will get maximum exposure to sunlight and 

• Choose a location that is not shaded. 

 

11 
Ensure all PV modules connected to the same inverter face the same 
direction. 

 

12 
Ensure PV modules are mounted at an incline (10 to 15 degrees for framed 
modules, or as low as 3-5 degrees for unframed modules) for self-cleaning. 

 

13 Ensure sufficient ventilation space behind the PV array for cooling purposes.  

14 

Ensure 

• Cabling used meet sufficient current-carrying capacity and are suitably 
rated for usage in the environment. 

• DC cables are single-core and double-insulated and 

• Cable insulation on outdoor cables must withstand high temperature and 
UV exposure for an estimated period of more than 20years. 

Note that PV Can dxLPE cables are in adequate on the DC side and must 
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not be exposed to the weather elements. 

15 Determine if a Lightning Protection System is needed  

16 Ensure the PV module frame is earthed  

17 Finalise the Inverter and AC wiring system  

18 

During installation 

• PV system should be installed by qualified/ experienced installers. 

• Safety rules must be observed. 

• Installer must wear PPE and 

• Only proper certified safety equipment can be used e.g. scaffolding, step 
ladders, etc. 

 

19 Cables must be properly connected, secured, and routed  

20 Ensure continuity and insulation tests are done  

21 Completion of testing and system commissioning  

22 Proper system, documentation/manual handover to clients.  

 
2 MW Solar Rooftop System Installed on the buildings of Acharya 

Nagarjuna University, Guntur District 
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Inauguration of 80KW Rooftop Solar System at District Collectorate 

by Sri, M Venugopal Reddy garu, District Collector, Guntur. 
 

Commissioning of 16.4 MW Ground Mount Solar System at Dalmia 

Cements, Mylavaram, YSR Dist. 
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2.2. Off-Grid Solar Lighting Systems 

Solar Off-grid systems work 

independently of the grid but 

have batteries which can store the 

solar power generated by the 

system. The system usually 

consists of solar panels, battery, 

inverter, mounting structure and 

balance of systems The panels 

store enough sunlight during the 

day (approximately 5 Hours – is called Essential Sunshine Hours). Off-grid solar systems are 

easy to understand and, given favourable sunshine conditions, provide independent, long-term 

and sustainable electricity power in rural and remote areas, when there is no grid. 

➢ Before Choosing the Solar PV system, it is required to determine the total consumption & 

take their rated power was using. 

➢ For better utilization and long-life lithium batteries can be used instead of Lead Batteries 

For example:  

Type of Load Watts Qty Peak Load 
Backup 

Hrs 
Total 
Load 

Total Consumption in 
Units 

FANs 70 2 140 4 560 0.56 

TUBE LIGHT 30 3 90 4 360 0.36 

CFL / LED 10 3 30 4 120 0.12 

TV / PC 100 1 100 4 400 0.40 
   360  1440 1.44 

 

 

a. Module Size :Total Elect Consumption in Units /Essential Sun Shine Hours 

    Total Consumption in Units: 1.44 Units  

    Essential Sun Shine Hrs. per Day: 4 to 5Hrs 

    1440/4 = 360 Watts (we may take 400W)  

b.Inverter Size : Most inverters have a DC to AC conversion efficiency of 85%. 

  Peak Load / 0.85 

360/0.85=423VA (we may take 600va /800va for our future load 

Projections) 

c. Battery Size  :Most allowable depth of discharge for a Lead Acid Battery is85%  
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      Battery Size AH = Watts X Hrs / V 

      Peak Load X Backup Hours /Battery Volt 

      (360W X 4Hrs) /12V = 120AH/0.85=141AH 

      (We may take 150 AH Battery) 

 

2.2.1. Solar Street Lighting System 

A standalone solar photovoltaic street lighting system is an 

outdoor lighting unit used for illuminating a street or an open area. 

The Solar Street Lighting System consists of SPV Module, a 

luminaire, Storage Battery, control electronics, inter connecting 

wires / cables, module mounting pole including hardware and 

battery box. The luminaire is mounted on the pole at a suitable 

angle to maximize illumination on the ground. The PV Module is 

placed at the top of the pole at the angle facing south so that it 

receives solar radiation through put the day, without any shadow 

falling on it. Electricity generated by the PV Module charges the 

battery during the day time which powers the luminaire from dusk to dawn. The system lights 

at dusk and switches off at dawn automatically. 

Technical Specifications & Unit Cost for the year 2019-20 

 

SPV Module - 75Wp, Luminaire - 12W LED,  

Battery - 12.8V, 30Ah LiFePO4,  

GI Pole: 6 mtrs length & 

Other Electrical & Electronics items. 

Autonomy: 3 days (or) 36 operating hours per permissible discharge,  

Warranty: Total System: 05 years 

- Reduce or eliminate electricity Bills 

- Payback Period is just 4-5 years  

- Life of Solar Panel is 25 Years & Warranty of Solar System 3-5 years  

- Keeping the Environment Clean and Green 

- Easy Alternative Electricity for Rural Areas & Easy Installation  

Key Features 

of Solar Off 

Grid System 
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Policies and Procedures for effective Implementation of Programme 

• Policy may be adopted in the State of Andhra Pradesh through Govt. of A.P. and no new 

policies are not released so far by MNRE 

• Implement to adopt new technologies by the manufacturers i.e., easy to clean the panels and 

using high & durable life of Li-ion batteries etc., 

• The street light poles can be used for usage of CC Cameras in the Gram Panchyats wherever 

required 

• Programme will be implemented in the cluster area approach model for easy maintenance 

• Provide timely services by the suppliers 

• The manufactures has to provide unique model PCBs for easy replacement and immediate 

rectification 

• Identify one servicing center for each district duly availing the services of the skill 

development centers to attend repairs for all the Renewable Energy appliances. 

Do’s 

• Select Proper Shadow free area. Module should be south facing. 

• Maintain 15o to 18o inclination to Module. 

• Keep the module clean. 

• Keep the luminaire clean. 

• Clean the abstraction to solar module to fall sun light. 

DON’TS  

• Top up battery with ordinary water in case of lead acid battery. Use grade distil water. 

• Do not use Thinners, Benzene or other Volatile chemicals to clean the module as this will 

damage the module. 

• Do not short circuit any wires of PCB. 

• Do not short circuit battery terminals or not keep any metal objects on battery terminals 

2.2.2. Solar Home Lighting System 

The Solar Home Lighting System provides a comfortable level of illumination in one or more 

rooms of a house. The Solar Home Lighting System consists of PV Module, Control 

Electronics, Battery and Luminaire(s). There are several Solar Home Lighting System models 
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featuring one, two or four luminaries based on White Light Emitting Diode (W-LED). The 

system could also be used to run a small DC fan or 12-V DC television along with the W-LED 

Lamps. PV module converts sunlight into electricity, which powers the luminaire(s). White 

Light Emitting Diode (W-LED) is a solid state device which emits light when electric current 

passes through it. 

Technical Specifications: 

SPV Module   -  12Wp under STC 

Battery   - 12.8 Volts, 6 Ah LiFePO4 (Lithium Ferro Phosphate) 

Light Source  - 2.5Watt X 2 Nos 

Cable   - Required length of cable for Solar Module & Luminaire  

Average Duty Cycle - 5 hours per day. 

Autonomy  - Minimum 6 Operating Hours per permissible discharge. 

Warranty  - Total system - 05 years. 
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2.2.3. Solar Lantern 

    

Solar CFL Lantern      Solar LED Lantern 

A Solar Lantern is a portable lighting device consisting of a PV Module, Battery, Lamp 

and Electronics. Battery, lamp and electronics are placed in a suitable housing made of metal 

or plastic or fiber glass. The Solar Lantern is suitable for either indoor or outdoor lighting, 

covering a full range of 360 degrees. PV Module converts sun light into electricity, charges the 

battery which powers the luminaire. Luminaire consists of White Light Emitting Diode (W-

LED), a solid state device white emits light when an electric current passes through it. 

Technical Specifications: 

SPV Module - 5Wp, Luminaire -2W LED, Battery - 3 x 3.2V, 1450 mAh LiFePO4 (or) 6V, 

4.5Ah C/20 SMF Lead Acid, Cable - 20 feet, AC adapter for charging. 

Autonomy: Minimum of 3 days (or) 12 operating hours per permissible discharge  

Average duty cycle: 4 hours a day.   

Warranty: Total System – 05 years 

Advantages of Solar Lamp: 

➢ Useful as emergency lamp & Provides lighting for 10 – 12 hours daily without 

running cost. 

➢ Easy to carry and is useful for both outdoor and indoor and suitable for remote areas. 

➢ Maintenance free 

➢ No pollution 

➢ Very useful where conventional lines cannot drawn. 
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2.2.4. Solar Pumping Programme for Irrigation 

      Standalone Solar Pump Sets 

➢   Works on solar energy. 

➢   Replaces existing diesel Agricultural pump set in Off- grid area for water pumping.  

➢   Both DC & AC Motor Pump sets works on Solar Energy. 

➢   Maximum AC Solar Pump sets were installed in A.P. 

➢   Earlier up to 5HP capacity pump sets allowed.  

     Main Components in Solar Pump Set  

➢ Solar Modules (Solar PV Array) 

➢ Inverter Unit (Variable Frequency Drive -VFD) 

➢ Motor Pump set. 

➢ Mounting Structure. 

➢ HDPE Pipe & Cables. 

     Objectives, Benefits & Limitations 

     Objectives 

➢   Water Security to farmers through reliable solar power. 

➢   Utilization of degraded land of farmers. 

➢   Promotion of decentralized Solar power generation. 

➢   Reduction of burden on subsidy to agricultural sector. 

     Benefits  

➢   No fuel cost – freely available – Eco- Friendly. 

➢   No additional Electric load on the Grid for Agriculture Pumps. 

➢   Foreign exchange savings on diesel. 

     Limitations  

➢   Low yield – not suitable for high requirement. 

➢   Water yield varies depending on Sunlight. 

➢   Problem of theft of Solar Modules, VFD, Cables etc. 

➢   Suitable for Water table up to 200 feet only. 
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Types of Solar Pump Sets 

   

Figure: Surface Mounted Motor pump set for Open Well Submersible 
Motor pump set for Bore Well 
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Brief Description & Specifications 

Solar Modules (Solar PV Array) 

➢ Solar PV Modules absorbs sunlight as a source of energy and generates DC Power. 

➢ Solar PV Array - Interconnection of two or more Solar modules. 

➢ Mono/ multi crystalline silicon solar cells shall be used. 

➢ Modules should be as per IEC 61215 specifications or equivalent and must qualify IEC 

61730 Part I and II for safety qualification testing with efficiency of min.14%. 

➢ Provision for opening terminal box for replacing the cable. 

➢  Name plate fixed inside the module with details like Manufacturer, Model Number, 

Serial Number & Year. 

 

Inverter unit (Variable Frequency Drive – VFD):  
 

➢ Converts DC power to AC power for running AC induction Motor Pump-set.  

➢ Contains Maximum Power Point Tracker (MPPT), Controller circuit, Protection 

equipment and Remote Monitoring unit. 

 

Motor pump – set 
 

➢ AC Induction Motor pump-set as per MNRE Specifications of 2015-16 (Stainless Steel 

make) 
 

 Module Mounting Structures 
 

➢ Mounting Structure should be hot dip GI with manual tracking facility as per MNRE 

norms. 

➢ Adequate strength and appropriate design. 

➢ Withstand load of modules and high wind velocities up to 150 Km per hour.  

➢ Foundation has to be laid as per standards depending on site soil conditions. 

Minimum Capacity of Solar Modules Requirement 

3 HP Surface 

Mounted Pump 

set 

3 HP 

Submersible 

Pump set 

5 HP Surface 

Mounted Pump 

set 

5 HP 

Submersible 

Pump set 

PV Array - 2700wp PV Array - 3000wp   PV Array - 4800wp  
PV Array - 

4800wp  
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HDPE Pipe  

➢ Submersible pump -   HDPE pipe of 10 Kgs/Sq.cm -63 mm OD -PE 100 Grade -

150ft.  

➢ Surface Mounted –    HDPE pipe of  6 Kgs/Sq.cm - 90/110 mm OD 

(Delivery/suction)       

HDPE 100 Grade – 50ft. Length & required cable as per ISI  

standards. 

➢ In general at a total head of 50 meters, 

• 3 HP solar pump set delivers 57,000 liters per day. 

• 5 HP Solar pump set delivers 91,000 liters per day. 

Cables  

➢ DC cable of 4 Sq.mm for internal connection of Solar Modules and up to VFD. 

➢ AC Submersible 3 core 2.5 Sq.mm flat cable as per ISI standards - 170 feet length. 

Remote Monitoring Unit (RMU)  

➢ Provision for inserting SIM to Monitor & analyze working conditions of solar pump 

and other parameters like Voltage, Current etc.  

Installation of Solar Pump set 

➢ Shadow free area - 270 Sft. for 3HP, 450 Sft. for 5HP shall be identified. 

➢ Essential to avoid trees or other obstructions for installing Solar Pump set. 

➢ Solar PV array should be mounted facing to south for receiving maximum sunlight.  

Dos  

➢ Ensure the Solar Module surface clean, periodically clean module surface with soft  

             cloth and water. 

➢ Ensure Modules are facing towards south in a shadow free area. 

➢ Ensure all electric input power supply voltages and power is in specified limits. 

➢ Check all the given connections once before switching on the system. 

➢ Do proper civil foundation based on site soil conditions to withstand the system at  

             higher wind speeds. 

➢ Provide proper Earthing and Lightening arrestor equipment’s to safeguard the system. 

➢ Switch off the VFD during night/ inoperative times. 

➢ Keep the VFD box always closed to avoid failure caused by rats, Lizards etc. in   
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             Agricultural fields. 

➢ Maintain proper fencing around the Solar pump set to prevent the damages due to     

             animals in agricultural fields. 

➢ Periodically inspect array junction box, cable terminations for any discoloration due to 

overheat by loose connections. 

Don’ts  

➢ Don’t allow shadow on Solar Modules. 

➢ Don’t touch the parts of the system (VFD) to avoid electrical shocks while running  

            of pump sets. 

➢ Don’t give loose connections which will cause short circuit. 

➢ Don’t give reverse polarity which will reduce the water output. 

➢ Don’t use undersized cables/ equipment’s during installation of system. 

➢ Don’t connect Power supply in parallel with solar connection. 

Status of Solar PV Pump Sets Programme 

31,275 Nos of Solar Pump sets installed in Andhra Pradesh State under MNRE programme. 

2.2.5. Solar Thermal Systems 

a) Solar Water Heating Systems 

• Domestic sector 

• Commercial Sector 

• Industrial Sector 

• Institutional Sector. 

 

FPC Model SWH System   ETC Model SWH System 
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Advantages of Solar Water Heater 

• Non-polluting – no risk – no harm 

• Hot water – free of cost  

• One time investment 

• Maintenance free 

• High operating efficiency 

• Low pay back period 2-3 years 

• Useful for bathing, cooking, washing, cleaning and Boiler feed etc., 

• Fuel Savings: A 100 liters capacity SWH can replace an electric geyser for residential 

use and saves 1500 units of electricity annually.  

• Avoided utility cost on generation: The use of 1000 SWHs of 100 liters capacity 

each can contribute to a peak load shaving of 1 MW. 

• Environmental benefits: A SWH of 100 liters capacity can prevent emission of 1.5 

tons of carbon dioxide per year.  

• Life : 15-20 years  

• Payback period : 3-4 years when electricity is replaced  

      4-5 years when furnace oil is replaced  

      5-6 years when coal is replaced 

Do’s 

➢ Ensure that the cold water tank is always full and never runs dry.  

➢ Ensure use of hot water once in a day either in the morning or in the evening. Use 

complete hot water continuously at one stretch.  

➢ Ensure that the GATE VALVES provided on the hot and cold water lines are always 

kept open.  

➢ Clean the glass panel once in a week.  

➢ Ensure that the safety device like ELCB/MCB is incorporated in the Heater circuit 

before giving the power supply to the electrical back up.  

➢ Vent pipe is always vertical and kept open.  

➢ Draw the Hot Water in the early morning and evening after sunset  
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Don’ts 

➢ Don’t cover the collectors.  

➢ Don’t erect any structures which can cast shadow on the collectors.  

➢ Don’t draw the hot water when the heater is ON.  

➢ Don’t put the auto Air Vent, provide Air Vent pipe or install Float Chamber if the Air 

Vent pipe exceeds 3.0m height.  

➢ Don’t draw the water during day time other than prescribed timing. 

➢ Don’t put the water on the collector glasses when it is hot.  

Maintenance Instructions:  

➢ Before the onset of monsoon, check the pipe and tank insulation for possible leakage. 

If damage has occurred to the cladding due to tampering, ensure that the water doesn’t 

seep into the insulation. Use proper sealant like M-Seal for joining the openings 

susceptible to water seepage.  

➢ Once in three months drain the tank by opening the Drain Plug provided at the bottom 

of the tank. Before draining, close the cold water inlet valve and after draining open the 

same. Draining should be done only after the usage of hot water.  

➢ During continuous rainy day/cloudy day/monsoon or cyclone hit day, the system may 

not produce sufficient hot water. Only during these days, using of electrical back up is 

optional.  

➢ For replacing damaged taps at user points close the Gate Valve provided in 

corresponding sub line. 

b) Solar Steam Cooking System: 

Steam cooking is known to be one of 

the cleanest forms to prepare food, 

especially when food is being 

prepared for a large number of 

people. Not only is steam cooking 

clean, it is more efficient and 

hygienic. The only drawback being 

that steam can only be used to cook Scheffler Dishes on rooftop 
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items, which require boiling or steaming, such as rice, dal, vegetables, idly, etc. Frying, 

roasting, and making chapatti is not possible with steam. While basic cooking arrangement 

remains unaltered, with the energy input coming from the SUN and so the need for a standby 

cooking facility does not arise. The solar steam cooking systems are based on solar energy 

concentration technology. Till date in India most of the systems had Scheffler Concentrators 

but they faced problem of space and now Sunrise CSP BIG Dish concentrator offers solutions 

to same.  

Parabolic Concentrators focus the sunlight on the receiver. The receivers are connected with 

header pipe which acts as storage for water and steam. Water goes into the receiver and due to 

high-temperature water is converted into steam. The steam generated in receiver goes to the 

header and is taken to the 

kitchen via pipeline once 

enough pressure is 

accumulated. The system 

would have a central tracking 

System so that the 

concentrators track the sun 

automatically. The System is 

connected with feed water and 

steam pipelines that in turn are 

interconnected with the boiler 

to take care of cloudy days and 

non-sunshine hours. Other 

components are MS and Civil 

supporting structures, Valves 

and pressure gauges, temperature gauges, cooking vessels etc. The system may be supplied and 

installed as per the requirements of end-user.  

Solar cooking systems have been proved not only as green, but also economically viable to 

cook food for large organizations. Many installations have been done until now, including 

religious places, ashrams, schools, students’ hostels, canteens, etc. Boilers were run on diesel, 

furnace oil, or LPG by these institutions, but this system helped in saving 70–80 per cent of 

conventional fuel. 

 

2.2.6. Concentrated Solar Power (CSP) 

a) To meet increasing global energy demand in an environmentally sustainable manner, 

greater emphasis is being given to the development and dissemination of renewable 

energy technologies. 

Sunrise CSP 520 M2 BIG Dish/Concentrator that needs less 

space 
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b) Solar energy is an important renewable energy source that is expected to play a 

significant role in the future energy supply.  

c) Concentrated Solar Power (CSP) technology is an important option for harnessing solar 

energy that has been receiving increasing attention during past several decades. Many 

CSP plants are operational across the world and new plants are coming up.  

d) Currently four categories of CSP technologies appear to have achieved reasonable level 

of technological maturity. These are parabolic trough, power tower, linear Fresnel 

reflector and parabolic dish. 

They identified Africa, Australia, China, South America, India and Middle East countries as 

potential areas for CSP installations.  

CSP has immense potential to become a major source of global electricity supply and less than 

3% of global CSP based energy supply potential can cater to the global electricity demand. 

 

Figure: CSP potential in various states with annual threshold DNI of 

1800 kW h/m2 
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a) Concentrated solar thermal (CST) plants generate electricity from the direct normal 

irradiance (DNI) component of solar irradiance. 

b) The direct normal irradiation is one of the most crucial aspects when assessing and 

optimizing the technical concept for a CSP plant.  

c) Much emphasis should be placed on the thorough determination of the relevant DNI for a 

particular project and its specific location. 

d) On-site DNI measurement for at least a full year, in order to cover a complete seasonal cycle, 

is usually required for a project.  

CSP has a number of benefits as an energy source: 

 

Commercially proven, low cost, utility scale, thermal energy storage using
molten salt to deliver power on-demand.

Inegrates seamlessly with industrial thermal processes: production of
chemicals, waste management, desalination,...

Hybridisaing CSP with coal/ gas/ oil lowers fuel consumption and fuel cost
volatility.

Can deliver Grid Stabilistation service, a perfect complement to massive scale
PV and wind plant.
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Solar Energy can be converted to heat and/or electricity using solar thermal or photovoltaic 

route. There are several methods to generate electricity using solar thermal route. 

a) Concentrating Solar Power (CSP) technologies 

 

• Concentrating Solar Power (CSP) technologies use mirrors to concentrate (focus) the sun's 

light energy and convert it into heat to create steam to drive a turbine that generates electrical 

power. 

• CSP plants generate electric power by using mirrors to concentrate (focus) the sun's energy 

and convert it into high-temperature heat. That heat is then channelled through a 

conventional generator. 

• The plants consist of two parts: one that collects solar energy and converts it to heat, and 

another that converts the heat energy to electricity.  

• CSP technology utilizes three alternative technological approaches: 

1. Trough concentrators. 

2. Power tower concentrators. 

3. Dish/engine systems. 

 

 

 

CSP 
Technologies  

Trough 
Concentrators

Power tower 
Concentrators

Dish
Concentrator
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b) Parabolic Trough Concentrators: 

• Trough concentrators use large, U-shaped (parabolic) reflectors (focusing mirrors) that have 

oil-filled pipes running along their centre, or focal point, as shown in Figure 1. 

• The mirrored reflectors are tilted toward the sun, and focus sunlight on the pipes to heat the 

oil inside to as much as 750°F.  

• The hot oil is then used to boil water, which makes steam to run conventional steam turbines 

and generators. 

   

Parabolic Trough System                Parabolic trough system. 

 

 

VC & MD, NREDCAP Sri. S Ramana Reddy inspecting 50 MW CSP 
Plant of MEIL at Pamidi 
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VC & MD, NREDCAP Sri. S Ramana Reddy inspecting 50 MW CSP 
Plant of MEIL at Pamidi 

 

c) Power Tower Concentrators: 

• Power tower systems also called central receivers, use many large, flat heliostats (mirrors) 

to track the sun and focus its rays onto a receiver. 

• As shown in Figure 3, the receiver sits on top of a tall tower in which concentrated sunlight 

heats a fluid, such as molten salt, as hot as 1,050°F.  

• The hot fluid can be used immediately to make steam for electricity generation or stored for 

later use.  

• Molten salt retains heat efficiently, so it can be stored for days before being converted into 

electricity.  

• That means electricity can be produced during periods of peak need on cloudy days or even 

several hours after sunset. 
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   Power Tower Schematic Diagram  Power tower system 

 

Dish Concentrators (Scheffler and Big Dish) 

d) Scheffler Dish: 

 

Figure: Scheffler Steam Generation Dishes 
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Wolfgang Scheffler is inventor of Scheffler Solar concentrator. Scheffler dish is a small lateral 

section of a paraboloid, which concentrates sun's radiation.  

Some of the common application where Scheffler steam systems are used are: 

1. Boiler feed water preheating 

2. Washing in laundries 

3. Oil heating for cooking or industrial applications 

4. Milk pasteurization 

5. Steam cooking 

 

 

• Scheffler dish is made of number of flat shaped mirrors or reflective films which are 

mounted on a structural frame. Water is being filled into the receivers. 

• This design makes the construction and operation of high temperature solar concentrators 

accessible to developing nations. 

• The document maintains a focus on the practical day-to-day tasks of operating a parabolic 

trough system. 
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• The special feature of the reflector is that concentration point of the sunshine is at the same 

place throughout the day even though reflector dish is moving along with the sun from 

morning to evening. 

• So, it is possible to cook the food or use the concentrated heat at the concentration point 

which is somewhat away from the reflector 

 

Scheffler Dish generating Steam for Cooking Purpose 

• In Scheffler steam cooking system, the water softener system softens fresh inlet water by 

removing dissolved minerals such as calcium and magnesium to prevent scaling.  

•  This soft water is then stored in the feed water tank, from  where it is pumped to the header 

pipe, whenever level in it goes below its minimum Water Level (as specified by 

manufacturer).  

• The Scheffler dish heats up the water to form steam, which gets collected in its upper 

portion. 

• This steam passes through insulated steam line to process heat application, like for indoor 

cooking.  

• Here we have two types of vessels- direct 

cooking vessels and jacketed cooking 

vessels. 

• Steam Trap at the bottom of a jacketed 

cooking vessel collects condensed steam 

(water) and moves it out of the vessels 

while trapping the steam inside the 

vessel.  

• Condensed Steam is collected in 

condensate recovery tank, from where it 

is pumped back to header pipe. 

• If at any stage steam pressure in vessel 

exceeds its designed pressure due to 

some failure, or due to a hammering 

effect, safety relief valves opens-up to 

protect vessels from excess pressure. 
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Figure: P&I Diagram of Scheffler Dish generating Steam for Cooking Purpose 

 

Figure: Technical discussion on innovative solar programs with 

Director, IIT Tirupathi and NREDCAP Team 
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e) The Big Dish: 

 

• The Big Dish is a large paraboloidal dish solar concentrator, with ~500m2 reflective 

surface area, that delivers highly concentrated solar energy, >2000 suns, to a receiver. 

• The technical performance, manufacturing, operation and maintenance advantages of 

the dish ensure its superior commercial performance in today's and future CSP markets.  

• The photos below show the Big Dish Gen-II pilot built at the Australian National 

University (ANU) in 2009. 

• The Big Dish was researched and developed over more than 40 years, commencing at 

the ANU in the 1970s. 

• The commercially deployable Gen-II design was developed by promoters of Sunrise 

CSP   with the assistance of the ANU.  

The Gen-II Big Dish delivers superior solar-steam and solar-to-electric conversion efficiency 

due to its: 

1) Superior optical efficiency: 90% optical efficiency achieved by tracking the sun with the 

full face of the dish at all times and the use of high-performance mirror panels. Dual axis 

tracking ensures that the Big Dish does not suffer any cosine losses unlike all of the other 

CSP technology types; 

2) High temperature operation: The Big Dish can be configured to deliver thermal energy at 

temperatures from 500oC to more than 1,700oC, allowing best thermal-to-electrical 

conversion efficiencies as the plant operates at a point further up the Carnot efficiency curve; 

http://solar-thermal.anu.edu.au/
http://solar-thermal.anu.edu.au/
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3) Superior thermal efficiency: The high average concentration ratio of the Big Dish (>2000 

suns) means a much lower receiver area subject to thermal losses by radiation and 

convection. Sub-critical steam boilers achieve measured thermal efficiencies close to 90%. 

4) The technical efficiency advantages of Big Dish plants are illustrated in the graph below 

which shows the typical solar to electricity conversion efficiencies of each CSP technology 

type, as published by the International Energy Agency, compared to Big Dish modelling 

estimates and ANU pilot plant testing.  

5) Increases of Big Dish efficiencies above 26% can be achieved using alternative receiver 

types such as super-critical steam power generation, Brayton cycle turbines with combined 

cycle configurations or direct molten salt receiver / piping systems. 

 

In addition to its technical efficiency advantages the Big Dish delivers a low cost per unit 

of energy delivered (LCOE) by using: 

• A low cost, lightweight and highly accurate space frame structure that is rapidly 

assembled from low-cost / low-tolerance parts on high-tolerance jigs, resulting in a 

precision structure; 

• A rapid mass fabrication and deployment system, The Factory-in-the-Field that 

minimises waste and non-value-adding activities, and delivers manufacturing jobs at 

the power plant site; 
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• Robust and low-cost Solar Mirror Panels that contribute to the structural integrity of 

the dish, and form a high-performance optical surface that requires zero adjustment at 

installation and throughout its lifetime 

• The dish size (~500 m2 mirrored surface area) dramatically reduces solar field fixed 

costs (motors, control systems, receivers, etc) and optimises the dish's size dependent 

costs. 

Typical Big Dish Power Plant Configuration 

• A typical super-heated Direct Steam Generation (DSG) Big Dish power plant consists 

of a large field of dishes connected to a central power block via an insulated piping 

network. 

•  Each dish tracks the sun and concentrates its energy to create super-heated steam at 

temperatures between 540oC to over 600oC and pressure of 150 bar to over 200 bar, 

depending on factors such as turbine selection. 

f) Tri-Generation: 

 

• A Tri-generation system consisting of one big SG4 dish solar concentrator that generates 

high pressure steam  

• The solar generated high pressure steam will be passed through the turbine to generate 
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electricity and the low pressure steam coming after the turbine will be used to generate 

chilled water by passing the steam through vapor absorption chiller for air conditioning. 

The above proposed one dish tri-generation system would have following generation 

a. Power/electricity generation  

b. Steam – @10 bar Pressure 1800 C (used for vapour absorption chiller for chilling). 

C) Rest steam can be used for heating applications such as cooking, laundry, hot water, 

dehydration, desalination etc. 

Technical Specification of the Big Dish 

Big Dish Basic Specification 

Reflector Shape Paraboloidal Dish 

Construction Type Patented steel space frame with structural mirror 

panels 

Design Life Minimum of 30 years 

Performance 

Reflector Peak Thermal Power 450 KW-Thermal @ 1000W/m2DNI 

Average Concentration Ratio Approx. 2100 X for 95% capture 

Mirror Reflectivity 95.5% 

Receiver Thermal Efficiency >96% 

Physical Parameters 

Average Reflector Diameter 25m 

Focal Length 13.4 m 

Collector Area 500 m2 

Number of Mirror Panels 380 

Mirror Panel Size 1170mm x 1170mm 

Reflector / Base Frame Mass 26.4 Tons per Dish 
 

Above described BIGDISH SG 4 system is the Basic Component of Tri-Generation System 

that generates the steam most efficiently from sunlight at high temperature and pressure. 

• The steam is than fed into Turbines that generates electricity that can be used for captive 

consumption and the steam coming out of turbine can be used for heating and cooling 

applications. 

• One another BIG advantage the Solar based Tri-Generation System offers are that the 

overall efficiency of system is around 90 % which is 3-4 times higher than 20 % efficiency 

of Solar PV System. 
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• Solar Tri-generation system also address the problem of storage of energy be it electricity, 

heating or cooling as it can store cost effectively compared to Solar PV System. 

 

Case study of steam generation per year from 1 Big-Dish: 

Location  
 Kailash Cancer Hospital and 

Research Center, Vadodara, Gujarat 

Steam Generation per year   9,50,000 kgs  

Steam Parameters   10.5 Bar @180 Degree C  

Working day of Solar System   300 Working Days 

Fuel Considered   LPG /Diesel  

Rate of Steam produced by using 

LPG/Diesel  
 Rs 5 per Kg  

Cost of Steam Produced from BIG 

DISH  
 Rs 1/kg (LCOE of 25 years) 

Cost of Big Dish   1.75 Cr per dish  

Payback period    4 Years  

 

 

Photo of the 500 m2 BIGDISH under installation in Vadodara 

Gujarat to supply steam to Kalilash Cancer Hospital and Research 

Center run by NGO Muni Seva Ashram to supply steam for 

Sterilization, Laundry, Cooking and to run Vapour Absorption 

Chiller for Air-conditioning. 
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Global Scenario of CSP: 
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Inspection of Solar SG4 Big Dish at Ahmedabad by Sri. S Ramana 

Reddy, VC & MD NREDCAP 
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2.2.7. Innovative Solar Systems & Projects 

a) Agri-Voltaic Systems 
 

Agri-Voltaics are innovative production systems combining energy production and food 

production. Agri-Voltaics also known as Agro Photo Voltaic (APV), is co-developing the same 

area of land for both solar photovoltaic power as well as for agriculture. The crops can be grown 

in the partial and fluctuating shade below the elevated Solar Power plant. The coexistence of 

solar panels and crops implies a sharing of light between these two types of production. 

There are two different configurations of Agri-Voltaic devices. 
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b) Fixed Agri-Voltaic: 

In this approach the solar panels are erected in fixed elevated structures on agricultural 

greenhouses, above open fields crops or between open fields crops. It is possible to optimize 

the installation by modifying the density of solar panels. 
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c) Dynamic Agri-Voltaic: 

In this approach Agri Voltaic system use a Single axis tracking system. Solar panels can be 

controlled to optimize their positioning to improve agricultural production or electricity 

production. 

The co-location of PV and agriculture offers many advantages. 

a) Increasing crop production due to controlled sunlight and shadings. 

b) The shading caused by the PV modules helps in reducing water evaporation during the 

summers and proves beneficial especially in the dry season. It was observed that shading 

resulted in water savings in the range of 14-29% depending on the level of shade. 

c) Agri-Voltaic farm can act as a standalone power source for powering irrigation and 

pumping schemes. 

d) Agri-Voltaic solution can also be offered as a solution to the resentment against 

conversion of arable farmlands into PV farms due to policies which favour PV farms 

causing a reduction in food production shortage thus ensuring food security. 

e) Overall Land Productivity increased to 60% - 70% 

f)  Improving the efficiency of PV arrays because of the reduction in temperature losses. 

g) Rainwater harvesting and recharging the ground water. 1.5 Lakh Litres of water will be 

saved per year per acre. 

h) Reduction in Soil Erosion by wind. 
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SRI S. Ramana Reddy, VC & MD, NREDCAP Inaugurating Agri-Voltaic 

Plant at APMDC, Mangampeta, Kadapa (D), AP. 1 MW Solar power plant is 

developed with elevated structure with Nursery below the solar panels. 
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d) Solar Powered Cold Storage 

 

➢ Solar Energy is the way forward in Agriculture. 

➢ Low maintenance and No Running Cost. Thermal energy storage to provide back up 

during night and cloudy weather 

➢ Suitable to work at collection & distribution points 

➢ Most of the Horticultural/Floriculture produce requires a cooling temperature between 

0°C to 15°C for safe storage and transient purposes. In the absence of cold storage and 

related cold chain facilities, the farmers are forced to sell their produce immediately 

after harvest which results in overabundance and low price realization. 

➢ Stand-alone Solar Power is one of the best solutions for operating small cold storage 

system in rural areas where there is certain limit of power load. Solar energy based 

refrigeration system is quite relevant to Indian weather because it is blessed with a good 

amount of solar energy in most parts of the country, throughout the year. This rich 

source of endless solar energy is the main power source for the Solar Cold Room 

Refrigerators and it gives a 24 Hours backup with no door opening. 

➢ Additionally the maintenance is very low and there is no running cost while operating 

through solar stand-alone. These characteristics make this Solar Cold Room best suited 

& affordable for farmers. 

➢ The Plug & Play feature of this Solar Cold Room makes it portable. Being portable, this 

Cold Room can be shifted anytime anywhere as per your convenience with no 

installation cost. 

➢ It maintains controlled interior temperature of 4 – 10°C to keep rotting, sprouting, 

damage from insects and other forms of degradation. 
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➢ The Cold storage room that’s Economical & Eco- Friendly. 

➢ Ensuring Freshness for longer durations and longer distances. Reduces wastage and 

ensures better value for your produce. 

e) Solar-Wind Hybrid Generator for Fisheries 

The National Fisheries Development Board (NFDB), Govt. of India is promoting 

utilisation of renewable energy in various fisheries and aqua culture activities by providing 

financial assistance for installing hybrid solar-wind energy generators. The NFDB is 

implementing various solar-wind energy activities through National Institute of Rural 

Development and Panchayat Raj (NIRD-PR), Rajendranagar, Hyderabad. 

 The solar-wind energy generator is a hybrid, modular, scalable, distributed renewable 

energy system designed and optimised for on and off-grid installations at inland, on-shore and 

off-shore locations.  The benefits and advantages are: 

1. Reduces dependence on fossil fuel 

2. Eco and Environment friendly 

3. Day and Night power supply 

4. Illuminate cage culture units during night 

5. Power auxiliary units on board a marine fishing boat or vessel 

6. Operate small scale ice plants in remote areas including islands 

7. Run pumps, aerators, filters etc. 
 

The basic unit of hybrid solar-wind generator will have the following features: 

1. Wind component: 

a. Compact low profile vertical axis wind turbine 

b. Wind speed range : 2 m/s to 18.5 m/s 

c. Power output range : 143 w to  500 w 

2. Solar component: 

a. Mono-crystalline solar cell : 60 per panel 

b. Maximum power output : 250 w, 1000 v 

c. Simple mounting of multiple panels 

3. Entire component: 

a. Small foot print : Dimensions 146 cm (L) x 85 cm (w) x 190 cm (H) 

b. Minimises back up battery storage requirement 

c. On line tool for power generation monitoring  

d. Material : UV resistance HDPE 
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e. Design life span : 20 Years 

The hybrid solar-wind generator can be installed to provide alternate source or as the 

only source of electrical energy for operating any fisheries related unit located inland or along 

the coast or on an island.  They can also be installed on marine fishing vessels. It is proposed 

to take up the hybrid 800 w capacity systems in our state for the fishermen community. 

The hybrid 800 w DC power plant will have the following features: 

1. Plant Capacity:  800 W 

a. SPV module capacity: 300 wp (300 wp Mono crystalline SPV module -1 no) 

b. Windmill capacity: 500wp (500wp vertical axis wind mill – 1 no) 

c. Solar charger and Wind charger 

2. Application: 

To charge existing engine batteries (12 v, 100 AH – 2 nos) and operate DC lights, 

DC fan, Navigational equipment like VHF, GPS devise, lights and mobile charging 

in boat. 

3. Advantages 

a. When boat/engine is idle, both solar and wind supplies power to the loads 

b. Eco and Environment friendly 

c. Diesel consumption can reduce 2 – 4 litres per day 

d. Required area : 2 sqm 



 

90 

   
Handbook on NREDCAP Activities 

        

 

 
Sri. S. Ramana Reddy, IRPS, VC & Managing Director, NREDCAP 

Sri. K. Meher Srinivas, Director, Varshini Exim Pvt. Ltd. at 3 MW at IIIT 
Idupulapaya 
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Installation of Solar Panels on Carriage of Tractor 
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Inauguration of 3 MW solar power project by Hon’ble Chief Minister  

Sri. Y.S. Jagan Mohan Reddy garu at IIIT, R.K. Valley, Idupulapaya,      

YSR District 
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f) Solar Powered Tree 

 

Solar Trees installed near entrance to AP Secretariat 
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Four-Wheeler & Two-Wheeler Parking Area used for Establishment of 

Solar Rooftop Net Metering System 
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g) Solar Agriculture Sprayer 

    
 

➢ The Solar Operated Sprayer will help the Farmers of those remote areas of the country 

where fuel is not available easily. They can perform their regular work as well as saves fuel 

up to large extent. At the Same time they can do their pesticide work with less environment 

pollution  

Advantages: 

• Solar Operated Sprayer is environment friendly and cost efficient. 

• It can be used largely in agriculture field effectively. 

• It is the best option to farmer who is economically challenged and facing electrical 

problems like load shedding etc. 

• It does not create air pollution and noise. 

• It does not require any fuel; hence it is zero fuel operated equipment. 

• It can be used in municipalities for killing insects and mosquitoes. 

• It is a Maintenance free device 

• It is easy to operate and portable too.  
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h) Solar Pest Control Traps 

 

    

The purpose is to produce and invent Solar Energy Based insect pest trap by using 

ultraviolet LED bulbs as a light source. The Ultraviolet is effective wavelength to tempt 

insects. 

➢ As most of the village are lacking with electric Connection, the use of this Solar light trap 

is the most suitable instrument for monitoring and partial control of insect pest population 

of all crops at the village surroundings. 

➢ This is very much suitable for the farmers to be utilized easily at any portion of area of 

their single or Multiple Crop Fields in village surroundings. 

➢ It is Eco-friendly nature and low cost involvement to the farmers. 

➢ It will be very much effective for the control of different insect pests of all crops without 

much use of chemical pesticides in the agriculture fields. The Important pests of each crop 

will trap in it. 
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i) Solar Powered Mobile Cart 

  

 

Mobile Solar Water Pumping System 
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Solar Water ATM with RO and Chiller 

2.2.8. Contents of Detailed Project Report for Solar Power 

Park 

1. EXECUTIVE SUMMARY 

• Solar Power Park Developer and Ownership (Shareholders) 

• Location & Approach Roads 

• Size of the Land 

• Total Solar Power Capacity to be Developed (MWAC) 

• Plot Sizes and Capacity Planned as per plot sizes 

• Transmission Infrastructures to be constructed 

• Road infrastructures to be constructed 
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• Water source & infrastructures to be constructed 

• Green belt to be planted 

• Common facilities to be developed 

• Corporate Social Responsibility (CSR)Activities 

• Environmental (Endangered Fauna And Flora Being Affected) and Social Impacts 

(Displacement of people and livelihoods) 

• Total cost of development of solar park envisaged 

• Likely off-takers and/or under which scheme the park is going to be allotted 

• Value requested as a grant Vs value permitted as grant /subsidy as per scheme, if any 

• Onetime charges and annual charges to be levied on solar project developers 

• Estimated cost of solar power (per kWh) in the park 

• Time schedule for execution of the solar park (internal infrastructures, bidding, solar 

power developers, commissioning of the park and of the plants) 

• Availability of transmission capacity up-to destinations for both within state and 

interstate. If any capacity augmentation activity in external network may be required 

and connectivity details 

• Socio economic value (number of jobs to be created during the construction of the 

solar park and during operation & maintenance; number of jobs to be created during 

the construction of the solar plants and during the operation & maintenance; potential 

GDP impact of the project at the state level; avoided CO2emissions) 

2. PURPOSE AND SCOPE OF REPORT 

• Introduce the concept of solar park 

• Brief description of the solar park being planned 

• Purpose of the DPR 

3. SOLAR SECTOR OVERVIEW 

• Include briefly the PV technologies (2pages) 

3.1.INSTALLED SOLAR CAPACITY IN INDIA 

• Capacity installed and under construction per state (may not be exhaustive) 

• Schemes available and capacity per scheme 
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3.2.INSTALLED SOLAR CAPACITY IN THE STATE 

• Capacity installed and under construction in the state 

• Schemes being implemented 

• RPO obligations and current status 

3.3.SOLAR PARKS SCHEME IN INDIA AND THE RATIONALE FOR THE 

SOLAR PARK 

• Briefly include the solar park scheme 

• Include how the intended solar park meets the requirements 

4. PROJECT DETAILS 

• Land size 

• Total power capacity (in AC) to be located within the park 

• Number of solar plots envisaged 

• Internal Transmission infrastructure requirements within park and up to the 

sub- station of STU /CTU. 

• External Transmission infrastructure requirements, capacity already 

available, augmentation required up to target destinations. 

• Road infrastructure requirements 

• Water pipeline/supply/reticulation & recirculation requirements, if any 

• Common facilities planned 

• CSR activities 

4.1.SOLAR PARK LOCATION AND LAND OWNERSHIP 

• Location and Approach 

• GPS coordinates (or UTM) of the boundaries of the land 

• Proximity of rail, port, major highways and major cities 

• Land nature (Government land, Private Land, Assigned land etc.) 

• Land ownership status (data from the collector's office) including any land to be 

purchased or leased (clearly marked in the drawing with measurements and 

scales) 
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• Land Acquisition process 

• Land allocation process to SPDs 

• Google image with the boundaries 

• AutoCAD or technical drawing with the topography 

4.2.SOLAR IRRADIATION AND WEATHER DATA 

• Include average monthly GHI from the nearest met station or the MNRE network 

of SRRA stations or other reliable sources 

• Include ambient temperature, wind speed, wind direction, humidity and rainfall 

4.3.ANNUAL ENERGY YIELD ASSESMENT 

• Simulation using reputed PV software 

• Orientation and tilt angle of solar PV modules 

• Capacity Utilization Factor(CUF) 

• Annual degradation 

4.4. LAND ASSESSMENT 

4.4.1 GEOTECHNICALASSESSMENT OF SITE 

Main results of the geotechnical assessment including: 

1. Geotechnical Analysis 

a) Standard Penetration Test (tests to determine the capacity of the soil to bear 

the structures) 

b)  Laboratory Testing (testing of the extracted samples in terms of the 

composition of the soil until at least 3 to 4 meters deep) 

c) Local Geologic Settings (description of the geological type of the ground and 

soil) 

d) Seismic activity (what is the type of potential seismic activity of the area) 

e) Groundwater (depth of the groundwater) 

f) Geologic Hazards 

i) Landslides (potential for a landslide in case of a natural disaster) 

ii) Flooding and Erosion (proneness of the site to flooding and erosion) 
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iii) Subsidence (possibility of the soil collapsing downwards) 

iv) Poor Soil Conditions 

v) Primary Ground Rupture (possibility of such event in case of a major 

natural disaster, e.g. earthquake) 

vi) Strong Ground Motion (whether the site is located in less than 50 km of 

earth faults) 

vii) Liquefaction (potential for a soil to loose strength and stiffness and 

collapsing) 

2. Foundations (what is required in depth of foundations for the PV mounting 

structures to hold) 

3. Earthworks (how easy or difficult are earthworks, namely earthmoving) 

4. Soil resistivity analysis (level of corrosiveness of the ground) 

4.4.2 TOPOGRAPHIC SURVEY 

Provide the topographic survey for the identified land (assess the size of the land before 

griding the land; the usual method will not work well for a large piece of land like 1000 hect 

or more: requires a preliminary study using google earth and identifying the flat areas over 

the non flat areas and thus inform the survey on the needs to reposition the griding according 

to the results of the preliminary study) 

4.4.3 HYDROLOGICAL STUDY 

• Water requirements for the park (PV plants, park, green belt, common facilities, 

CSR activities) 

• Water availability: if boreholes: ground extraction potential to be 

investigated; if canal, water allocation to be investigated; if other source to be 

stated. 

4.4.4 LAND PREPARATION 

• State if the land is ready to be used or requires flattening, removal of objects, 

soil reconditioning, rezoning, etc. 

• Define the activities required for the land to be deemed suitable for solar 

power development: maximum, minimum and average slope of the land to be 

indicated 
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• If fencing is envisaged, provide the perimeter 

• Indicate where the green belt will be placed and created 

4.5 INFRASTRUCTURE DEVELOPMENTS 

4.5.1 ELECTRICAL INFRASTRUCTURE 

• Electrical interface point (scope of SPPD and SPD to be identified) 

• Existing electrical infrastructure (load of existing substation and lines) 

• Internal Transmission infrastructure: Laying of power cables at suitable voltage 

level for interconnection between individual solar projects with the pooling 

stations, New electrical infrastructure required (33/66 kV or 132 kV for solar plant 

evacuation; 132 or 220 kV pooling stations) and construction of transmission line 

for connection to STU/CTU 

• External Transmission infrastructure requirements, capacity already available, 

augmentation required up to target destinations. 

4.5.2 CONTROL INFRASTRUCTURE 

• Facility for gathering data on monitoring, forecasting, scheduling & despatching 

(should monitor all solar plants) for submission to the load dispatch centre. 

• Metering and connectivity arrangements as per CEA guidelines 

4.5.3 ROAD INFRASTRUCTURE 

• Existing and/or up gradation of road infrastructure required (impact during 

construction) 

• New road infrastructure required (minimum 10 meters with shoulder for main access 

roads and 7.5 m for secondary roads) 

4.5.4 WATER INFRASTRUCTURES 

• Water supply provisions and needs (consider 2 to 3 liters per m2 of modules to be 

installed; 1 washing per month,12 months per year; for states/regions that are water 

starved or water depleted, reduction to the value above should be considered and 

described; higher number of washings must be thoroughly justified) 

• Water interface point (scope of SPPD and SPD to be identified) 

• Existing water sources (quantities and sustainability of the extraction potential) 
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• If extraction from public canal, allocation for power sector and solar power to be 

mentioned 

• Planned water reticulation (this is always recommended and if not followed, it must 

be justified) 

• Planned water harvesting, storage (if considered) 

4.5.5 GREEN BELT 

• Determination of prevailing winds (directions and speeds) 

• Plan for the green belt (indicating its location, suitable types of trees, number of 

trees, water needs and maintenance needs) 

4.5.6 COMMON FACILITIES 

• Lighting(Required) 

• Developing access road to each plot(required) 

• Solar Radiation Resource Assessment station (should be installed immediately if no 

station is available within 10km) 

• Drainage System(required) 

• Fencing(optional) 

• Construction of offices, housing and common building infrastructure(optional) 

• Security(optional 

• Telecommunication infrastructures (required) 

• Medical facilities(optional) 

• Warehouses(required) 

• Waste disposal and liquid sewage treatment plant 

• Solid waste collection, recycling and storage(required) 

• Any other envisaged 

4.6 CSR ACTIVITIES 

• Proposed budget for CSR activities 

• Scope for the CSR activities 

• Impact in the local livelihoods 
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• Schedule of implementation 

5. SOLAR PARK DEVELOPMENT 

5.1.SOLAR POWER PARK DEVELOPER(SPPD) 

• Details of SPPD 

• Shareholders of the company 

• Stake holders involved 

5.2.TIME SCHEDULE OF IMPLEMENTATION 

Activity-Time Schedule to be provided in respect of the following milestones 

• Preparation Detailed Project Report (DPR) 

• Land acquisition 

• Financial Closure 

• Tender for the Electrical infrastructures 

• Tender for the Road infrastructures 

• Tender for the Water infrastructures 

• Tender for the Telecommunication infrastructures 

• Completion of all above works 

• Tendering of solar projects inside solar park 

• Allotment of the solar plots to the Solar Project Developers (SPDs) 

• Commissioning of the solar plants 

5.3.SOLAR PARK DEVELOPMENT FRAMEWORK 

• How will the solar park be implemented? 

• How will it be financed? 

• How will it be rolled out (off takers, schemes, etc.) 

6. INDICATIVE ENVIRONMENTAL & SOCIAL IMPACTS 

6.1.ENVIRONMENTAL SETTING (in and around the site-10 Km radius) 

6.2.ENVIRONMENTAL IMPACTS (Positive and negative) 

• Environmental positive impacts (on fauna and flora) 

• Environmental negative impacts (on fauna and flora) 
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6.3.SOCIAL IMPACTS (Positive and negative) 

• Social Impacts(positive) 

• Social impacts (displacement of people and livelihoods) 

6.4.MITIGATION MEASURES 

• Environmental action/management plan for construction phase and operation phase 

• Recommendations on Environmental Impact Assessment 

• Social action/management plan 

• Recommendations on Social Impact Assessment 

7. STATUTORY & LEGAL FRAMEWORK 

• Relevant solar policy from the State 

• Compliance of the solar park with the solar policy 

• All Statutory Clearances, Licenses, permissions required for development solar 

park and time frame (list them and the agencies issuing them) 

• List of clearances/licenses/permissions to be obtained by SPDs and issuing agency 

8. PROJECT FINANCIALS 

Explain the methodology to be followed 

8.1.SOLAR PARK- COST ESTIMATES 

• Cost of the land 

• Cost of the electrical infrastructure 

• Cost of the road & drainage infrastructure 

• Cost of the water infrastructure 

• Cost of streetlight 

• Cost of Admin Building and other infrastructure 

• Cost of the greenbelt 

• Cost of the common facilities 

• Any other costs 

i) Summary of project cost under essential and optional activities heads 

ii) Assumed equity returns for the solar park development 
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iii) Determination of the one-time charges, the yearly O&M charges, any other charges 

8.2.FINANCIAL VIABILITY 

• State policy initiative for solar promotion leading to bank ability 

• Equity participation of the JV company of the SPPD 

• Solar Park Assumptions & Financing Assumptions 

• Revenue & Expense Timelines 

• Capital cost & Project IRR 

8.3.PROJECTION OF THE COST OF SOLAR POWER IN THE SOLAR PARK 

Projected costs of solar power inside solar park as per recent trends solar power tariff in the 

concerned state 

8.4.SENSITIVITY ANALYSIS 

9. SOCIAL-ECONOMICIMPACT 

• Estimates of the job creation potential during the solar park construction 

• Estimates of the job creation potential during the solar park operation and 

maintenance 

• Estimates of the job creation potential during the solar plants construction 

• Estimates of the job creation potential during the solar plants operation and 

maintenance 

• GDP impact in the state 

• Estimated reduction of CO2 emissions 

ANNEXURES 

• General Lay Out Plan of Park 

• Land Drawing (Google Map also) 

• Infrastructure Details 

• Internal Power Map 

• Substation Drawing/Single Line Diagram 

• External Transmission Link Drawing (Single Line Diagram) 

• Power Evacuation System Design 

• Power Map of State 
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3. Wind & Solar Power Projects (UMREPP) 

 
 

3.1. Introduction: 

India has set target to achieve 175 GW of Renewable energy by 2022 Out of the 175 GW 

of Renewable Energy target, 100 GW is the solar power component, comprising of 60 GW 

utility-scale Solar Power and 40 GW of Grid connected Solar Rooftop Power. The RE targets 

are further enhanced to 450 GW to reach by 2030. 

In line with the initiatives of Govt. of India, the Government of Andhra Pradesh is giving 

priority for promotion of renewable energy projects to meet the growing energy demand in 

environmentally sustainable manner. The Solar Power potential is 38.5 GW as per the estimates 

made by NISE (National Institute of Solar Energy) and whereas the Wind Power potential is 

44,229 MW as per the estimates made by NIWE (National Institute of Wind Energy). 

37,669 MW of Wind Power and 34,405 MW of Solar Power capacity has been installed in 

the country. This is about 19.51% of the total all India power installed capacity (All India Power 

installed capacity is 3,69,428 MW) as on 31.03.2020. In AP State, 4079 MW of Wind Power 

and 3522 MW of Solar Power capacity has been installed. The share of Renewables in total 

energy mix is expected to be increased substantially in the coming years due to ambitious 

targets to increase the Renewable Energy capacity addition in the country. 
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Requirements for Establishing of Wind Power Project:  

 

• Identification of windy sites having wind power density of 200 Watts/Sq. mtr at 50 

Metre level. 

• Unidirectional wind flow during maximum part of year. 

• Availability of land. 

• Power evacuation facility. 

• Site being accessible for transport of WTG material. 

3.2. Wind Resource Assessment Studies 

• National Institute of Wind Energy (NIWE) has conducted wind monitoring studies at 

69 locations in AP state and wind data has been collected at 20/25/50/80/100 Metre 

levels. Further, detailed wind monitoring studies have also been undertaken at number 

of locations by the private developers. The wind power projects shall be allowed in the 

areas notified by MNRE or in the areas where wind monitoring studies have been 

undertaken by MNRE/NIWE/ NREDCAP/ Govt. of AP. In general, sites which are 

having wind power density of 200 Watts/Sq. Mtr. at 50 Metre level above ground are 

feasible to establish wind power projects. The list of locations where Wind Resource 

Assessment studies are conducted by NIWE is annexed. 

• The WRA Studies shall be carried out as per the guidelines communicated by the 

MNRE vide Circular No. 51/9/2007-WE dated 20.06.2008 and OM No.336/19,2017-

Wind dated 8.05.2018. There will not be any exclusivity for the area where wind 

monitoring studies are carried out. However, the developer shall register the wind mast 

location duly indicating the geographical coordinates duly paying Rs. 2.00 lakh with 

applicable taxes for each wind mast. The developer shall have net worth of Rs.20 

Crores for each mast applied. 

• As per the guidelines of the MNRE, the development of on-shore wind power projects 

issued vide F No. 66/183/ 2016-WE dt 22.10.2016, the Project Developer is required 

to ensure the availability of wind resource at the site based on the various parameters 

measured for the purpose. The project developer is also required to ensure the quality 

of the data captured at a particular site for the correct assessment of the wind resource 

potential, project viability and sustainability of the project over the designed life time 
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of the project. 

• In case wind resource assessment studies are proposed to be undertaken by the private 

developers, the capacity allotment will be considered only on submission of the wind 

data validation report of NIWE. 

LIST OF WIND MONITORING STUDIES AS PER DATA PUBLISHED BY NIWE 

 

S 

NO 

Location District Date of 

Start of 

data 

collection 

Date of 

End of data 

collection 

Wind 

Mast 
Height 

(in M) 

Latitude N Longitude E Elevati

on (in 

M) 

Mean 

Wind 

Speed 

(in 

M/Sec 

Wind 

Power 

Densit

y 

(Watts/

Sq M) 

1 Alangarapeta Anantapur 16/09/00 17/10/02 25 14 50 55 77 48 01 360 5.85 244 

2 
Badhrampalli 

Kottala 
Anantapur 25/09/94 22/01/98 25 14 55 30 77 23 39 433 5.92 248 

3 Badvel Cuddapah 21/09/00 20/10/02 25 14 44 56.7 79 05 13.9 204 4.99 167 

4 Balapuram Anantapur 29/08/99 21/11/00 25 14 47 39 77 58 41 290 4.47 105 

5 Banavasi Kurnool 07/12/92 30/01/94 25 15 43 11.8 77 26 0.4 400 4.14 83 

6 Banderlapalli Kurnool 23/03/97 30/04/99 25 15 00 43 78 03 40 438 5.58 240 

7 Bhimunipatnam Vishakapatnam 03/09/88 15/12/91 20 17 49 3.7 83 24 27.1 115 5.31 195 

8 Borampalli Anantapur 19/07/98 15/09/00 25 14 35 15 77 09 07 550 5.45 163 

9 Boxampalli Anantapur 22/09/94 21/11/97 25 14 05 29.9 77 33 14.2 639 4.70 129 

10 Burugula Kurnool 18/09/98 25/11/00 25 15 07 47 77 57 23 540 5.11 147 

11 Chimalapenta Cuddapah 20/09/00 17/02/02 25 14 26 15.27 78 34 50.78 260 4.23 89 

12 Chinnababayapalli Anantapur 21/07/98 23/11/00 25 13 57 43.0 77 37 33.5 762 5.14 132 

13 Dakkili Nellore 23/09/00 19/02/02 25 14 07 07.0 79 34 13.2 60 3.19 53 

14 Galikonda Vishakapatnam 23/03/88 26/07/89 20 18 16 21.5 82 59 23.7 1329 4.11 118 

15 Jamalamadugu 1 Cuddapah 12/12/92 28/12/95 25 14 43 57.2 78 22 4.2 390 4.86 161 

16 Jamalamadugu 2 Cuddapah 11/12/92 27/12/95 25 14 43 56 78 22 31 380 5.17 165 

17 Jangamguntla Prakasam 30/03/97 03/05/99 20 15 38 49.4 79 08 4.1 237 4.45 149 

18 Kadavakallu (1) Anantapur 04/12/92 14/07/98 25 14 51 17 77 55 17 368 6.14 303 

 Kadavakallu (2) Anantapur 20/05/01 26/12/10 25 14 47 26 77 57 09 386 6.31 314 

19 Kakula Konda Chittoor 24/08/88 25/09/93 20 13 41 24.7 79 21 39.1 972 6.42 332 

20 Kodumuru Kurnool 18/09/00 19/10/02 25 15 41 25.3 77 46 3.0 406 5.92 225 

21 Kondamedapalli Kurnool 22/03/97 30/04/99 25 15 03 15 78 02 31 439 5.62 252 

22 Korrakodu Anantapur 14/09/00 18/10/02 25 14 47 09 77 19 33 460 5.19 146 
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23 Kota Nellore 22/09/00 20/02/02 25 14 02 15.4 80 00 25.1 30 4.02 65 

24 Lachambavi Guntur 08/03/99 25/09/00 25 16 27 12.3 79 18 42.5 287 4.28 98 

25 M.P.R. Dam Anantapur 27/08/88 29/09/93 20 14 49 6.80 77 27 56.33 404 5.53 228 

26 Madikere Kurnool 23/07/98 03/01/00 25 15 14 22.9 77 24 02.9 493 4.74 121 

27 Madugupalli Anantapur 20/07/98 21/11/00 25 14 42 30 77 51 07 440 5.19 152 

28 Mustikovala Anantapur 18/08/92 21/05/01 20 14 15 07 77 30 51 570 5.61 201 

29 Nallakonda Anantapur 20/11/94 20/01/98 25 14 07 43.8
7 77 33 44.36 735 6.33 276 

30 Narasimha Konda Nellore 31/08/88 26/09/93 20 14 27 34.1 79 52 42.6 138 5.58 186 

31 Nekhanapuram Cuddapah 27/03/97 18/05/98 25 14 26 21.4 78 58 51.5 252 4.63 141 

32 Pacharlapalli Chittoor 25/03/97 14/05/98 20 12 46 50.1 78 18 13.9 757 4.61 138 

33 Pampanoor Thanda Anantapur 24/09/94 23/11/97 25 14 38 27 77 24 13 490 5.44 182 

34 Payalakuntla Cuddapah 25/08/88 27/09/93 20 14 52 29.5 79 01 46.5 355 5.68 230 

35 Peddavaram Krishna 04/09/99 30/11/00 25 16 46 11.8 80 09 29.89 137 4.17 83 

36 Puttaparthy Anantapur 02/06/93 08/06/96 25 14 09 31.1 77 48 10.1 542 4.92 149 

37 Ramagiri (2) Anantapur 21/05/01 28/06/05 25 14 17 3 77 30 55 567 5.88 197 

 Ramagiri (I) Anantapur 28/08/88 30/09/93 20 14 16 
12.8

9 
77 30 55.54 573 5.42 205 

38 Ramagiri Iii Anantapur 27/09/91 28/08/95 20 14 20 43 77 31 18 550 5.39 190 

39 
Ramanaidu 

Kandrika 
Chittoor 23/08/88 23/06/91 20 13 31 4.1 79 25 26.3 442 4.36 97 

40 Shahpuram Anantapur 18/03/97 27/04/99 25 14 11 25 77 30 53 605 4.81 135 

41 Shivapuram Anantapur 16/07/97 10/11/98 25 14 47 14 77 43 24 295 3.90 101 

42 Siddanagatta Kurnool 09/01/99 26/11/00 25 15 34 14.5 78 03 7.1 499 4.97 126 

43 Singanamala Anantapur 05/12/92 24/01/98 20 14 46 33 77 43 17 425 6.61 366 

44 Singarikonda Prakasam 29/03/97 19/05/98 20 15 51 3.5 79 57 38.5 83 4.41 115 

45 Talaricheruvu Anantapur 19/03/97 29/04/99 25 14 56 40 78 03 11 360 5.03 144 

46 Tallimadugula Anantapur 20/09/94 21/01/98 25 14 22 27 77 32 19 555 6.17 260 

47 Teranapalle Anantapur 20/03/97 16/05/98 20 14 53 10 77 58 19 245 4.14 110 

48 Tirumala Chittoor 21/11/87 19/06/92 20 13 40 23.5 79 21 17.5 946 5.67 226 

49 Tirumalayapalli Cuddapah 26/03/97 01/05/99 20 14 53 40.5 78 11 1.9 453 5.28 154 

50 Ulindakonda Kurnool 19/09/00 19/10/02 25 15 38 
34.2

8 
77 59 6.69 418 4.87 130 

51 Vajrakarur Anantapur 21/03/97 30/07/00 20 14 58 30.8 77 19 9.7 512 5.30 173 

52 Vajrakarur Anantapur 15/03/99 30/07/01 50 14 58 29.7 77 19 10.8 511 5.41 202 

53 Vepulaparthy Anantapur 15/09/00 15/02/02 25 14 32 38 76 54 16 515 4.83 122 
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54 Yeradoddi Anantapur 09/12/92 26/12/95 25 14 09 37.6 78 06 52.3 521 4.39 108 

55 Pacharlakonda Vishakapatnam 09/08/06 Feb.09 50 17 32 56.9 82 55 58.5 258 5.23 143 

56 Chinnapalasa Adilabad 16/05/08 15/10/12 50 19 21 30 78 56 30 540 4.36 72 

57 Vysapuram Anantapur 12/08/11 18/09/14 80 14 53 8.6 77 09 53.3 479 6.96 285 

58 Basavapuram Anantapur 14/08/11 18/09/14 80 14 19 22.1 76 58 43.8 587 5.93 186 

59 Kuttalapalli Anantapur 16/08/11 18/09/14 80 14 07 27.1 77 55 47.2 697 6.66 248 

60 Kodiganipalli Chittoor 19/08/11 Apr.14 80 12 47 21.1 78 14 45.0 929 7.31 306 

61 Molagavalli Kurnool 21/08/11 18/09/14 80 15 22 10.1 77 19 8.5 477 6.95 281 

62 Gangadevipalli Cuddapah 29/08/11 18/09/14 80 14 34 24.1 78 19 44.9 406 7.42 387 

63 Ontimamidi East Godavari 24/10/11 18/09/14 80 17 13 02.2 82 28 06.8 3 4.98 130 

64 Malameedapalli Prakasam 25/10/11 18/09/14 80 15 05 24.5 79 04 47.2 601 6.52 245 

65 Kondurpalem Nellore 12/07/13 22/02/16 100 14 00 33.6 80 08 59.1 4 6.07 189 

66 Devereddypalli Anantapur 15/07/13 25/08/16 100 14 40 08.1 76 57 45.3 507 6.60 252 

67 Gunduthanda Kurnool 17/07/13 24/08/16 100 15 24 16.3 77 32 30.0 517 6.80 259 

68 Sorlagondi Krishna 26/08/13 30/08/16 100 15 52 11.1 80 57 35.3 3 5.81 167 

69 Godugupeta West Godavari 28/08/13 20/02/16 100 17 00 34.5 81 19 50.1 157 4.99 115 

 

3.3. Support from Government: 

 
• Promotional policies are announced by the Government for promotion of Wind and 

Solar Power Projects. The support includes the allocation of lands, incentives for 

promotion of manufacturing facilities, etc. The Government is also proposing to 

announce Renewable Energy Export Policy for promotion of Wind Power, Solar Power 

and Wind-Solar Hybrid Power Projects. 
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Details of Wind Power Projects Owned by NREDCAP: 

 

Sl 

no 
Location Capacity 

Date of 

Commissioning 
Date of PPA 

PPA Tariff 

(Rs.) 

1 
Kodameedipalli,  

Kurnool Dist 
2.75 MW 31.03.2001 19.02.2002 3.37 

2 
Narasimhakonda,  

Nellore Dist 
2.50 MW 07.05.2004 19.02.2002 3.37 

3 
Rekulakunta, 

AnantapuramuDist 
5.95 MW 29.03.2012 27.03.2012 3.50 

4 
Kodameedipalli,  

Kurnool Dist 
1.60 MW 31.03.2012 29.03.2012 3.50 

5 
Molagavalli,   

Kurnool Dist 
4.00 MW 30.03.2017 23.02.2017 4.25 

Total 16.80 MW  

 

 

 

 

 

 

 

2.50 MW WPP, Narasimha Konda,                                    2.75 MW WPP, Kodameedipalli,    

Nellore District.      Kurnool District. 

 

 

 

 

 

 

1.6 MW WPP, Kodameedipalli,    5.95 MW WPP, Rekulakunta  4 MW WPP Molagavalli,    

        Kurnool District.                          Anantapuramu District.        Kurnool District. 

 



 

114 

   
Handbook on NREDCAP Activities 

Requirements for establishing of Solar Power Project: 

• Identification of locations with highest solar insolation. 

• Minimum 5 acres of land for 1 MWp capacity. 

• Substation of suitable capacity availability to evacuate power in vicinity. 

 

Some of the Major Solar Power Projects Established in the State are as follows: 

3.4. Ultra-Mega Renewable Energy Power Projects (UMREPP) 

➢ 1000MW at NP Kunta, Anantapuramu Dist. (437.50 MW commissioned). 

➢ 500 MW at Galiveedu (400 MW commissioned). 

➢ 1000MW at Gani, Kurnool Dist. 

➢ 1000 MW at Mylavaram, Kadapa Dist. (250 MW commissioned) 

➢ 500 MW at Talaricheruvu, Anantapur Dist. 

➢ 50 MW Solar Thermal Power   Project at Nagalapuram, Anantapuramu Dist. 

 
3.5. Wind Solar Hybrid Power Project with Battery Storage Facility 
 

First of its kind in the world with combination of Wind, Solar & Battery Energy Storage 

facility is being established in Ananthapuramu district. The details are as follows, 

 

• Capacity  : 160 MW (Solar-120 MW and Wind - 40 MW). 

• Storage  : 10 MWh. 

• Location  : Ramagiri, Ananthapuramu district. 

• Land    : 917.93 acres. 

• Project being implemented by Solar Energy Corporation of India. 

• World Bank funded project. 
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3.6. Canal Top Solar Power Project 

 
1 MW Canal Top Solar Power Project at Gollavanithippa, West Godavari Dist. 

 

Details of Solar Power Project owned by NREDCAP 

Sl 
no. Location Capacity 

Date of 
Commissioning 

Date of 
PPA 

PPA Tariff 
 (Rs.) 

1 

Canal Top Solar Power 
Project, 
Gollavanitippa, West 
Godavari Dist. 

1.00 MW 
30.03.2016 (0.392) 
07.07.2016 (0.608) 

Jan 2016 6.80  
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Do’s and Don’ts for Solar Power Projects 

Do’s: 

1. Keep the solar panels clean from dirt to ensure maximum efficiency. 

2. Check online monitoring system regularly. 

3. Need to check Ground Earthling resistance regularly to protect the system 

safety. 

4. Need to provide lighting arrester to system, to protect system from 

thunderstorms.   

5. Keep the area in front/above the solar panels free of shading obstructions.  

6. Need to specialized “C” certificate engineer to operating the power plant.  

7. The strings are to be designed in such a way that easy accessibility for          

operation and cleaning equipment mobility.   

Don’ts 

1. Cleaning of solar panels with an abrasive tool or chemical solvents.  
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2. Climb on roof unless trained, experienced and wearing proper personal  

Protective and fall-protection equipment. 

Dos and Don’ts for Wind Power Projects: 

Do’s 

1. Find the windy sites for unidirectional wind flow during the maximum part of  

the year. 

2. Site accessibility for transport of Wind Turbine material. 

3. Suitable capacity of substation to evacuate power generation.  

4. Regular maintenance as per the User’s Manual  

Don’ts: 

1. Climb on wind mill unless trained, experienced and wearing proper personal  

protective and fall-protection equipment. 

2. Switch on the wind mill in heavy wind flows during cyclones.   

 

 2.42 MW Floating Solar Power Plant installed by GVMC in 

Vishakapatanam  
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4. Small Hydro Power Projects 

The Water at a height contains potential Energy and when it is flowing from higher to lower 

level the potential Energy is converted into Kinetic Energy. When running water is allowed to 

pass through the Hydraulic turbine, the turbine rotates and develops mechanical energy which 

in turn drives a generator through a Gearbox and Electrical Energy is produced. 

 

The head and the discharge and the period of Water discharge determine the Power Potential 

and Energy generation at any location. 

 

A minimum 3 Mt head is desirable for installation of a Low head Hydel power Station. These 

Projects can be installed on canal drops, dam toes, waterfalls, streams and rivers. 

The Power project essentially comprises of a diversion weir / regulator an intake canal, 

powerhouse, tailrace pool and tailrace channel. 

The S.H.P. Projects are classified as follows: 

• Up to 100 K.W Micro Hydel 

• Above 100 KW to 2.0 MW Mini Hydel 

• Above 2.0 MW to 25.0 MW Small Hydro 

Objectives of the Power Project 

• Harnessing the energy contained in flowing water without consumptive use and free 

from all sorts of pollution. 

• Environment friendly green power generation. 

• Improving the local voltage conditions near the project. 

• Local employment generation. 

• Entrepreneurship development. 

• Additional revenue to Government by way of water cess / royalty. 

• Improvement of discharges through canal in the reach of the project due to concrete 

lining. 

Potential Energy of water is used for driving the turbine and to generate the power in the project 

without any consumption. 
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Typical Arrangement of run of river Micro        
Hydropower Project 

Typical Arrangement of Canal Fall based 
Micro Hydropower Project. 

 

The assessed Small Hydro power potential is 600 MW. The status on SHP projects is 

shown below. 

S. 

No. 

Description No of Projects Capacity in MW 

 

1 Projects Sanctioned 53 185.398 

 

2 Projects Commissioned 33 102.598 

 

3 Projects to be executed 20 82.80 

 

 

The Government has announced policy on establishment of Mini Hydel Power Projects 

on Canals, natural Streams and Vagus vide GO MS. No 165 dated 11/07/2007 of I& CAD 

(Reforms) Department. As per GO, the Government has imposed ban on establishment of Mini 

Hydel Power Projects on Major Canals and Major Rivers and future registrations / allotments 

of sites to private developers will be on bidding process only. 
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5. Pumped Storage Hydro Power Projects 

Wind and Solar Power generation is variable in nature due to change in wind speeds in short 

span and also drop in generation because to cloud cover in case of solar power projects. Due to 

these variations, it is becoming difficult to maintain the grid stability and balancing to meet the 

sudden spurt or drop in power demand. In order to meet the power demand in peak period and 

for better grid management, it is proposed to promote “Pumped Storage Power Projects (PSP)” 

at feasible locations in A.P state both on river and off-river to generate power to balance the 

Variable Renewable Energy Power and to meet the peak energy demand in the State. 

Pumped Storage Hydro (PSH) project operates by exploiting the difference in height 

between two water bodies to store energy. Energy is stored by pumping water from the lower 

reservoir to the upper reservoir and is recovered by releasing the stored water from the upper 

reservoir. It is the most commonly used and most commercially viable large scale electricity 

storage technology and currently accounts for 95%of the total storage capacity globally. 

The advantages of pumped storage plants: 

 

• Flexible and reliable: Pumped storage plants are able to react to grid fluctuations in the 

shortest possible time by generating the required electricity or by absorbing any excess 

• Reserve output at low wind or lack of sunshine 

• "Green battery": With the current stage of technology, pumped storage is the only 

possibility to store energy in an economically viable, large-scale way 

• High economical value: Pumped storage plants work at an efficiency level of up to 82 

percent 

• Water resource management and flood control 

• Exceptional lifetime of more than 80 years 

• Hybrid concepts: Combining pumped storage and wind or solar 

• Store he intermittent and variable energy to match the power demand 

• Store the surplus electricity generation  
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Ministry of New and Renewable Energy (MNRE) notified the Wind-Solar Hybrid Policy 

indicating that any form of storage – not just batteries – could be used in hybrid projects, 

including PHS, compressed air and flywheels. Ministry of Power has also proposed specific 

provisions to incentivize electricity supply at times of peak demand, a key pricing signal needed 

to underpin financial bankability of storage projects. 

Taking into consideration the policy initiatives and various advantages of PSH projects, 

it is proposed to promote “Pumped Storage Power Projects (PSP)” at feasible locations in A.P 

state both on river and off-river to generate power to balance the Variable Renewable Energy 

Power and to meet the peak energy demand in the State. In this connection, 30 sites have been 

preliminarily identified taking into consideration the basic data collected from Andhra Pradesh 

Water Resources Information & Management System (APWRIMS) website and also the PSP 

Data mapped by the Australian National University. Out of 30 sites identified, four are on river 

sites and 26 are off river sites.  

In order to assess the feasibility of the identified locations, techno-commercial 

feasibility reports have been prepared. Out of 30 sites, one site is found to be not feasible due 

to logistic issues. The reports have been prepared for balance 29 sites. The total estimated 

potential for PSP Projects is 33,240 MW i.e., 30,140 MW in off river sites and 3,100 MW in 

on river sites.  
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Based on cost economics, Government is proposing to promote PSP Projects in some 

of the sites which will be useful to balance the variable Renewable Energy and to export to 

other States to generate revenue to the Government. Further, the PSP Projects are helpful to 

enhance the renewable energy power capacity in the state taking into consideration the huge 

potential existing in wind and solar power sectors. It is proposed to take up some of the projects 

by the Government and some of the projects are proposed to be developed by offering to the 

private developers.  

SITE IDENTIFIED FOR PUMPED STORAGE HYDRO POWER PROJECTS 

S.No 

 

District Location Rated 

Head(m) 

Estimated Installed Capacity (MW) 

Sites On-River 

1 Kadapa Gandikota 269.87   600   

2 Kurnool Owk Reservoir  164.35  800  

3 Nellore Somasila 511.51  1200   

4 Anantpur Chitravathi 175.83  500  

  Total  3,100 

  SITES OFF RIVER  

5 Srikakulam Baddumasingi 268.67 1200 

6 Vishakapatnam Lambasingi 382.99 1500 

7 Vishakapatnam Yerravaram 218.71 1000 

8 Vishakapatnam Gathapanuku 280.45 1500 

9 Kadapa Kadapayapalle 262.8 1000 

10 Kadapa Vongimalla 249.33 1000 

11 Kadapa Chintarajupalle 344.85 1000 

12 Vizianagaram Duggeru 457.25 2000 

13 Vishakapatnam PedaRabha 524 1000 

14 Vishakapatnam Chittamvalasa 146.71 500 

15 Vishakapatnam Pedakota 364.27 1800 

16 Vishakapatnam Sirijam 312.09 1500 

17 Vishakapatnam Varukaru 492.41 2000 

18 Vishakapatnam Tatiparthi 290.01 1600 

19 Vishakapatnam Z Kothapatnam 304.34 1500 

20 Vishakapatnam Chimalabayalu 179.33 1000 

21 Vishakapatnam Palamamidi 217.17 1000 

22 Vishakapatnam Thotaluru 411.00 1500 

23 Vishakapatnam Krishnadevipeta 277.00 1500 

24 Vizianagaram Aguru 687 1200 

25 Vizianagaram Gujjili 685 1200 
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26 Vizianagaram Pachipenta 304 330 

27 Vizianagaram Adaripadu 316 410 

28 Vizianagaram Kurukurti 593 1050 

29 Vizianagaram Karrivalasa 482 850 

Total 30,140 

During the meeting held on 14.07.2020 by the Secretary, Energy Dept at APGENCO, 

detailed presentations were made by M/s WAPCOS Ltd and M/s TCE on Techno-commercial 

Feasibility Reports prepared by them for 29 locations to take up Pumped Storage Hydro Power 

Projects. 

7 Feasibility sites have been identified and proposed for preparation of Feasibility 

Reports and Detailed Project Reports for promoting Pumped Storage Hydro Power Projects. 

The details are as follows: 

S. No Location 
Estimated 

Potential in MW 
Site 

1 Gandikota, YSR Dist. 1000 On River 

2 Chitravati, Satyasai Dist. 500 On River 

3 Somasila, YSR Dist. 900 On River 

4 Owk Reservoir, Nandyal Dist. 800 On River 

5 Kurukurti, Parvathipuram Manyam Dist. 1200 Off River 

6 Karrivalasa, Parvathipuram Manyam Dist. 1000 Off River 

7 Yerravaram, Alluri Seetharama Rama Raju Dist. 1200 Off River 

 Total 6600  
 

Accordingly, NREDCAP has called e-tenders to engage consultants to prepare the FR 

and DPRs. A Committee has been constituted with the officials from APGENCO, APGECL 

and NREDCAP, to prepare tender schedules and evaluation. 

 As per the tender conditions, the DPRs along with clearances from statutory bodies shall 

be completed within 30 months in case of On-River sites (4 Nos) and 42 months in case of Off-

River Sites (3 Nos). Further IIT Roorkee is engaged as a technical consultant to review the 

Feasibility Reports and DPRs. 
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Visit of Prof. Arun Kumar, IIT Roorkee to Paidipalem PSP Project 
along with officials of NREDCAP and APSPCL 

 

Visit of Prof. Arun Kumar, IIT Roorkee to Chitravathi PSP Project 
along with officials of NREDCAP and APSPCL 



 

127 

   
Handbook on NREDCAP Activities 

 

Visit of Prof. Arun Kumar, IIT Roorkee to Owk PSP Project along 
with officials of NREDCAP  

 

 

Visit of GSI team to Gandikota PSP Project on 05.08.2022 & 06.08.2022 
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Visit of GSI team to Chitravathi PSP Projects 04.08.2022 
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 Further, NREDCAP has identified below mentioned 3 more locations for which FR and 

DPRs are under preparation. 

S. 

No 
District Location 

Estimated Installed 

Capacity (MW) 

1 YSR Kadapa Paidipalem North 1000 

2 YSR Kadapa Paidipalem East 1250 

3 Anantapuramu Singanamala 800 

4 Vizianagaram Kurukutti - Stage II 600 

Total 3,650 

 

As per the instructions of Govt. of AP, NREDCAP has called for tenders for another 6 

projects to carryout Feasibility Study Report and Detailed Project Report (DPR). Details of 6 

projects are as under, 

S. 

No 
Location District 

Estimated Capacity 

(in MW) 

1 Pedakota Alluri Seetharama Raju 1500 

2 Raiwada Alluri Seetharama Raju 1000 

3 Chittamvalasa Alluri Seetharama Raju 800 

4 Vempalli YSR 800 

5 Rajupalem YSR 320 

6 Gujjili Alluri Seetharama Raju 1400 

Total 5820 

 

At one location under Gorakallu reservoir in Kurnool District, the Government has 

accorded approval to M/s. Greenko Energies Limited to take up Integrated Renewable Energy 

project (IREP) which includes 1200 MW PSP Project and accordingly the site is not considered 

for further investigation. Andhra Pradesh Chief Minister Y.S. Jagan Mohan Reddy on May 17 

performed the first concrete pouring ceremony at the 5230 megawatt (MW) integrated 

renewable energy storage project in Pinnapuram. 
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Figure: Chief Minister Sri. YS Jagan Mohan Reddy initiates work at Greenko’s  

5230 MW IREP project 

Figure: Hon’ble Chief Minister of AP Sri. YS Jagan Mohan Reddy along with 
Hon’ble Minister of Energy Sri P Ramachandra Reddy, MD of Greenko 

Energies explaining 3D model of PSP Projects at Pinnapuram IREP. 
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The Working Group on "Regulatory Framework for Energy Storage System and 

Electric Vehicles" under the Forum of Regulators has organised Meeting on 24th and 25th June 

2022 at Pinnapuram PSP in Kurnool, Andhra Pradesh. The said Working Group comprising of 

following Chairpersons of the various State Electricity Regulatory Commissions and Senior 

Officers of the Central Commission, 

a. Chairperson, West Bengal Electricity Regulatory Commission – Chairperson 

b. Chairperson, Rajasthan Electricity Regulatory Commission – Member 

c. Chairperson, Delhi Electricity Regulatory Commission - Member 

d. Chairperson, Sikkim Electricity Regulatory Commission – Member 

e. Chairperson, Chhattisgarh Electricity Regulatory Commission – Member 

f. Chairperson, Tripura Electricity Regulatory Commission – Member 

g. Chairperson, Uttar Pradesh Electricity Regulatory commission - special Invitee 

h. Chairperson, Punjab Electricity Regulatory Commission -Member 

i. Chief, (Reg-Affairs), Central Electricity Regulatory Commission – Convener 

j. Sh Tapen Kumar Chakrabarty, Advisor, WBERC 

k. Sh. Ravindra Kadam, Sr. Advisor (RE), CERC 

 

Figure: Chairman of APERC Justice C.V. Nagarjuna Reddy along with Chairperson, West 

Bengal Electricity Regulatory Commission Sri. S Bhattacharya and MD of NREDCAP Sri. 

S Ramana Reddy along with Members of Working Group on Regulatory Framework for 

Energy Storage System and Electric Vehicles at Kurnool Ultra Mega Solar Park 
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Satellite view of Gandikota PSP 

 

Satellite view of Chitravathi PSP 

 



 

133 

   
Handbook on NREDCAP Activities 

 

Satellite view of Owk PSP, Kurnool Dist. 

 

Satellite view of Kurukurti & Karrivalasa PSP 
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6. Bio Energy 

6.1. Biogas Programme 

The Ministry of New and Renewable Energy (MNRE), Govt. of India, New Delhi is 

providing financial assistance since 1982.83 to the family type Biogas plants under National 

Biogas & Manure Management programme (NBMMP)/ New National Biogas and 

Organic Manure Programme (NNBOMP). The Construction of Biogas Plants is continuing 

by NREDCAP from the year 1982-83 till date.  NREDCAP has installed / constructed around 

2.872 lakh Biogas plants up to 2018-19 in the State of Andhra Pradesh as against the estimated 

potential of 6.30 lakhs Biogas plants.  

Objectives 

• To provide clean and non-polluting energy to meet the cooking needs of the rural areas 

and to reduce the usage of LPG and other conventional fuel. 

• To provide bio- fertiliser / organic manure to reduce the usage of chemical fertilizers. 

• To eliminate smoke from kitchen and to prevent eye, lung diseases to rural women and 

children. 

• To mitigate drudgery of rural women, reduce pressure on forest and accentuate social 

benefits. 

• To improve sanitation in villages. 

• To mitigate climate change by preventing black carbon and methane emissions (Biogas 

contains 55-65% methane). 

Implementation Strategy 

1. The Ministry of New & Renewable Energy (MNRE), Govt. of India has been 

allotting the year wise targets to the State Nodal Agency. 

2. Basing on the potentiality the allotted targets will be redistributed to all the districts. 

3. NREDCAP is implementing the programme in all the districts through its branch 

offices by utilizing the services of Biogas Development Agencies/Self Employed 

Workers (BDA/ SEWs) by adopting the “Cluster Village approach concept”. 

4. NREDCAP is giving training to the rural masons in construction of the biogas plants      

and utilizing their services in implementation of this national programme. 
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5. The field staffs of NREDCAP are involved from identification of beneficiaries to 

construction and commissioning of the plants. After commissioning, the eligible 

subsidy amounts will be released. 
 

The Ministry of New and Renewable Energy (MNRE), Govt. of India, New Delhi is 

providing Central Financial Assistance (CFA) for family size Biogas plants under New 

National Biogas and Organic Manure Programme (NNBOMP).  The Subsidy Provided for the 

year 2019-20 Programme is as follows. 

S.No Size of the Biogas Plant 
 Unit Cost 

(Rs) 

MNRE CFA per plant (Rs) 

General SC / ST 

1  1 Cum 22,000/- 7,500/- 10,000/- 

2  2 Cum 30,000/- 12,000/- 13,000/- 

 

BLOCK DIAGRAM OF FAMILY SIZE BIOGAS PLANT: 
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6.2. Biogas Based Power (Off-Grid) Projects 

 Biogas technology provides alternative source of energy mainly from organic wastes. It is 

produced when bacteria degrade organic matter in the absence of air. Biogas contains around 

55-65% of methane, 30-40% of carbon dioxide and small quantities of hydrogen, Nitrogen, 

Carbon monoxide, Oxygen and Hydrogen sulphide.  

The Biogas can effectively be utilized for generation of power through a biogas based power-

generation system after dewatering and cleaning of the gas. In addition, the slurry produced in 

the process provides organic manure for farming with high NPK values. 

Ministry of New and Renewable Energy (MNRE), Govt. of India is providing Central Finance 

Assistance to these Biogas Based (off Grid) Power Projects for arriving at an economically 

feasible operation level @ Rs. 35,000/- per KW.  

NREDCAP has commissioned Thirteen (13) Biogas Based (off-grid) Power Generation 

Projects   consisting of 303KW capacity with 2,310 cum Biogas plants under MNRE 

Programme in Andhra Pradesh from 2007-08 to 2018-19.    

Biogas Plant Designs Top: Floating drum     Bottom: Fixed dome 
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Details of Various Sizes of Biogas Plants for Power Generation 

 

Plant Capacity 
(m3/day) 

Dung required on 
daily basis 

DG set to couple with 
BG plant 

DG running 
per day/ 

Total Units/day 

15Cu.m 225kgs 3.5kva/3kw 
(1phase gen set) 

4 – 5 hrs/day 
12 to 15 units/day 

25Cu.m 625kgs 3.5kva/3kw 
(1phase gen set) 

7 – 8 hrs/day 
20 to 24 units/day 

35Cu.m 875kgs 7.5kva/6kw 
(3phase gen set) 

5 – 6 hrs /day 
30 to 36 units/day 

45Cu.m 1130kgs 7.5kva/6kw 
(3phase gen set) 

7 – 8 hrs/day 
45 to 50 units/day 

60Cu.m 1500kgs 10kva/6kw 
(3phase gen set) 

9 – 10 hrs/day 
80 to 90 units/day 

85Cu.m 2125 10kva/6kw 
(3phase gen set) 

13 – 14 hrs/day 
120to130 units/day 
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6.3. Waste to Energy Power Projects 

Swachh Bharat Mission is a programme initiated by the Government of India to ensure 

cleanliness as a way of life in India. As part of Swachh Bharat Mission, the Government of 

Andhra Pradesh has taken initiation to setup “Waste to Energy Projects” by Scientific & 

efficient disposal of Municipal Waste as a priority project. 

 As per instructions of the Govt. of Andhra Pradesh, NREDCAP has undertaken the 

Development of Waste to Energy Projects in Andhra Pradesh State. A group of Urban Local 

Bodies (ULBs) are clubbed into a Cluster (called as Lead ULB) to ensure critical mass of waste 

is available for each cluster and development of Waste to Energy project for each cluster is 

undertaken. The Waste to Energy Project Developers shall be selected through a tariff based 

competitive bidding process and shall be responsible for Design, Engineering, Financial, 

Procurement, Construction, Operation and maintenance of the project for a period of 25 years. 

All the urban level bodies (ULB’s) will supply the entire Municipal Waste at free of 

cost to the lead urban level Body where the WtE Power Project is to be established by the 

developer and AP Discoms shall procure the power generated as per tariff quoted by bidding 

process. The developer shall enter in to an agreement with the urban level Bodies (ULBs) and 

power purchases agreement with concerned DISCOM'S. 

NREDCAP has conducted Bidding process and the following Waste to Energy Projects 

have been awarded to the Developers for disposal of Municipal Solid Waste (MSW)duly 

converting into Energy. The residue will be disposed by scientific land fill so as to make the 

Andhra Pradesh a Clean & Green State. This initiation of Government of Andhra Pradesh is 

the first of its kind in the Country under Swachh Bharat Mission. The following Projects are 

under construction. 

S.

No 

Name of the 

Developer 

Name of the 

Lead ULB 

Quantit

y of 

MSW 

(TPD) 

Capacit

y of 

WtE 

(MW) 

Technology 

Opted 

Quoted 

Tariff 

(Rs/Kwh

r) 

Status of 

the Project 

1 M/s. JITF 

Urban 

Infrastructure 

Limited, 

New Delhi 

Visakhapatna

m 

1200 15 Mass 

Incineration 

6.226 Commissio

ned 
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2 M/s. JITF 

Urban 

Infrastructure 

Limited 

New Delhi 

Guntur 1200 15 Mass 

Incineration 

6.165 Commissio

ned 

 

 

BENEFITS 

1. Complete Elimination of Dump yards 

2. Power generation as Bi-Product 

3. All Consequences (Air Pollution, Water Pollution, and Soil Pollution) from Dump will 

be eradicated.  

4. Perfect sanitation in their areas of Municipalities and Municipal Corporations supplying 

Garbage to Waste to Energy Plant. 

5. Reduction of carbon emissions 

6. Reduction of the use of fossil fuels 
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JINDAL URBAN WASTE MANAGEMENT (GUNTUR) LTD 

JINDAL URBAN WASTE MANAGEMENT (VISAKHAPATNAM) LTD 

ULB’s (MSW – 1200 TPD) 

1. Guntur Municipal 

Corporation,  

2. Vijayawada Municipal 

Corporation,  

3. Tenali Municipality, 

4. Chilakaluripeta Municipality, 

5. Sattenapalli Municipality, 

6. Mangalagiri Municipality, 

7. Narasaraopeta Municipality,  

8. Ponnur Municipality, 

9. Tadepalli Municipality. 

ULB’s (MSW – 1200 TPD) 

1. Greater Visakhapatnam 

Municipal Corporation 

2. Vizayanagaram Municipal 

Corporation 

3. Srikakulam Municipality 

4. Nellimarla Municipality 

5. Amudalavalasa Municipality 

Jindal Urban Waste Management (Visakhapatnam) Ltd, Sy.No. 410 & 

415, Kapuluppada (Vil), Bheemunipatnam (M), Visakhapatnam Dt.  

Jindal Urban Waste Management (Guntur) Ltd, Sy.No. 933 & 938, 

Kondaveedu (Vil), Edlapadu (M), Guntur Dt.  

15 MW WASTE TO ENERGY PLANT 

15 MW WASTE TO ENERGY PLANT 

GST No: 37AADCJ6390E1ZG 

GST No: 37AADCJ6391F1ZD 

CIN: U40300UP2015PLC075378 

CIN: U40300UP2015PLC075377 

Power Export : 13.5 MW 

Power Export : 13.5 MW 
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Inauguration of Jindal Waste to Energy Plant by Hon’ble Chief 

Minister, Sri Y S Jagan Mohan Reddy garu along with Hon’ble 

Ministers Peddireddy Ramachandra Reddy, Vidadala Rajini, Ambati 

Rambabu at Kondaveedu of Palnadu district on 09.06.2022 
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Visit of Sri. Pradip Kumar Das, CMD, IREDA to Jindal Waste to 

Energy plant at Visakhapatnam on 23.04.2022 
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Visit of Sri. K K Raju, Chairman, NREDCAP to Jindal Waste to 

Energy plant at Visakhapatnam on 23.06.2022 
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6.4. Biofuels 

1. Any hydrocarbon fuel i.e. Solid, Liquid or Gas that is produced from an organic 

matter which may be living or once living material, in a short period of time is considered 

a biofuel. 

2. Examples include: 

▪ Solid: Wood, manure 

▪ Liquid: Bioethanol and Biodiesel 

▪ Gaseous: Biogas 

3. Biofuels can be produced from biomass, such as corn or sugar, vegetable oils or waste 

feedstocks. 

4. As biofuels emit less carbon dioxide (CO2) than conventional fuels they can be blended 

with existing fuels as an effective way of reducing CO2 emissions in the transport sector. 

5. Biofuels represent around 3% of road transport fuels in use around the world. 

 

First Generation Biofuels 

1. First Generation biofuels are produced directly from food crops by abstracting the oils for 

use in biodiesel or producing bioethanol through conventional methods like fermentation. 

Most commonly known first generation bio-fuels are biogas, biodiesel, and bioalcohols. 

2. Crops such as wheat and sugar are the most widely used feedstock for bioethanol, while 

rapeseed oil has proved a very effective crop for use in biodiesel. 
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3. First generation biofuels have a 

number of associated problems, 

such as: 

a) These biofuels can 

produce Negative Net energy 

gains, releasing more carbon in 

their production than their 

feedstock’s capture in their 

growth. 

b) The most contentious issue with 

first generation biofuels is ‘fuel 

vs food’. 

c) Biofuels from food grains has 

been blamed for the increase in 

food prices over the last couple 

of years. 

Second Generation Biofuels 

1. Second generation biofuels are also called ‘olive green’ or ‘cellulosic-ethanol’ fuel, and 

are mainly obtained from non-food feed stocks. They are produced from waste vegetable 

oil, wood, organic waste, food crop waste and sustainable biomass are the primary 

feedstock for the production of second generation biofuels, therefore eliminating the main 

problem associated with first generation biofuels. 

2. Second Generation biofuels are also aimed at being more cost competitive in relation to 

existing fossil fuel. 

3. Life cycle assessments of second-generation biofuels have also indicated that they will 

increase Positive net energy gains over coming another of the main limitations of first-

generation biofuels. 

Third Generation Biofuels 

1. The Third Generation of biofuels takes advantage of specially engineered energy crops 

such as algae. 

2. The algae are cultured to act as a low-cost, high-energy and entirely renewable feedstock. 

3. It is predicted that algae will have the potential to produce more energy per acre than 

conventional crops. 

4. Algae can also be grown using land and water unsuitable for food production. 
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5. A further benefit of algae-based biofuels is that the fuel can be manufactured into a wide 

range of fuels such as diesel, petrol and jet fuel. 

6. It is potentially carbon neutral (the same amount of carbon is absorbed and emitted). 

 

Figure: Third generation biofuel production from microalgae. 

Fourth Generation Biofuels 

1. Fourth Generation Biofuels are aimed at not only producing sustainable energy but also a 

way of capturing and storing CO2. 

2. Biomass materials, which have absorbed CO2 while growing, are converted into fuel using 

the same processes as second-generation biofuels. 

3. This process differs from second and third generation production as at all stages of 

production the carbon dioxide is captured using processes such as oxy-fuel combustion. 

4. The carbon dioxide can then be geo-sequestered by storing it in old oil and gas fields or 

saline aquifers. 

5. This carbon capture makes fourth generation biofuel production carbon negative rather 

than simply carbon neutral, as it is locks away more carbon than it produces. 

6. This system not only captures and stores carbon dioxide from the atmosphere, but it 

also reduces CO2 emissions by replacing fossil fuels. 

Some Important Biofuels 

Bioethanol 

1. Bioethanol (aka ethanol or ethyl alcohol (C2H5OH) is an alcohol produced from starch and 

sugar crops. 

2. It is commonly blended with petrol. 

3. Bioethanol is mainly produced by fermentation and by reacting ethylene with steam. 

4. Ethanol is a clear colourless liquid. 
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5. It is biodegradable, low in toxicity and causes little environmental pollution. 

6. Ethanol burns to produce carbon dioxide and water. 

7. Ethanol is a high-octane fuel and has replaced lead as an octane enhancer in petrol. 

8. By blending ethanol with gasoline, we can also oxygenate the fuel mixture, so it burns 

more completely and reduces polluting emissions. 

9. The country’s target of 20 per cent ethanol blending in petrol (E20) by 2025 can play a key 

role in reducing the crude oil imports and bolstering India’s energy independence. India 

currently blends approximately 8.5 per cent ethanol with petrol. 

10. Biomass has always been a reliable source of energy. Cultivated biomass has begun to be 

used to generate bioethanol. They are categorised as first (1G), second (2G) and third 

generation (3G), based on the source of raw material used for bioethanol production. 

11. Raw materials for 1G bioethanol synthesis are corn seeds and sugarcane; both are food 

sources. There is not enough food for everyone; so the use of 1G is a major concern. 

However, some countries have enough raw materials to manufacture 1G. 

12. 2G bioethanol can be produced using inedible farm waste left over after harvest. Corn cobs, 

rice husks, wheat straw and sugarcane bagasse can all be transformed into cellulose and 

fermented into ethanol that can then be mixed with conventional fuels. 

13. Algae grown in wastewater, sewage or salt water can be used to produce bioethanol. Water 

used for human consumption is not required. The benefit of 3G is that it does not compete 

with food. Nevertheless, economic viability remains a critical issue. 

Biodiesel 

1. It is produced through a biochemical process called “Trans esterification.” 

2. Biodiesel is made from renewable sources such as vegetable/plant/animal oils for use in 

diesel engines. 

3. Vegetable oils are chemically called triglycerides (fats). 

4. Biodiesel comprises esters of long chain fatty acids derived from these oils. 

5. To make biodiesel, fats in the vegetable oil (triglycerides) are reacted with alcohol — 

usually methanol. 

6. In this reaction, glycerine (in triglycerides) is replaced by methanol to produce methyl ester 

(biodiesel). 

7. Biofuel development in India centres around the cultivation of Jatropha plant seeds — rich 

in oil (40%). 

Biogas 
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1. Biogas is created as a by-product of decomposing plant and animal waste in environments 

with low levels of oxygen: landfills, waste treatment facilities, and dairies. 

2. It is produced by anaerobic decomposition of organic matter. 

3. Biogas is made up primarily of methane and carbon dioxide (greenhouse gasses), thus the 

natural incentives are strong to keep biogas from entering the atmosphere. 

Biobutanol 

1. Biobutanol is a four-carbon alcohol produced by the fermentation of biomass. 

2. The production of biobutanol can be carried out in ethanol production facilities. 

3. The primary use of biobutanol is as a fuel in internal combustion engines. 

4. Its properties are similar to that of gasoline. 

5. Some gasoline-powered vehicles can even use biobutanol without being modified. 

6. It can be blended with gasoline in concentrations up to 11.5% by volume. 

7. However, it has a lower energy content, on average 10-20%, than that of gasoline, which 

is a major disadvantage of biobutanol. 

8. Biobutanol exhibits the potential to reduce carbon emissions by 85% when compared to 

gasoline, thus making it a viable and suitable alternative to gasoline and gasoline-ethanol 

blended fuels. 

Biohydrogen 

1. Biohydrogen can be produced using a number of processes such as pyrolysis, gasification, 

etc. 

2. Biohydrogen could be considered as valuable and alternative energy carrier to fossil fuels. 

3. However, economically feasible large-scale biohydrogen production is essential for the 

replacement of fossil fuels with biohydrogen. 

Evolution of Indian Biofuels 

1975 India begins examining the feasibility of blending ethanol with petrol. 

2002 The government mandates blending of 5% ethanol in some states. 

2004 
Problems related to feedstock supply of molasses force the Indian government to 

suspend mandatory blending of ethanol in petrol. 

2005 

The resurgence in sugar and molasses production results in renewed interest in 

ethanol programme. 

The government fixes purchase price of ethanol by oil companies at Rs 18.25 per 

litre. 
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Advantages of Biofuels 

1. Less Flammable 

Biofuel is made from renewable resources and relatively less-flammable compared to 

fossil diesel. 

2. Increases life of Vehicle Engine 

▪ Biofuels are adaptable to current engine designs and perform very well in most 

conditions. 

▪ They have higher cetane and better lubricating properties. 

▪ This keeps the engine running for longer, requires less maintenance and brings down 

overall pollution. 

3. Less Carbon Emission 

Biofuel causes less harmful carbon emission compared to standard diesel. 

Studies suggest that biofuels reduce greenhouse gases up to 65 percent. 

4. Easy to Source 

Biofuels are made from many different renewable sources such as manure, waste from 

crops, corn, switchgrass, soybeans, algae and plants grown specifically for the fuel. 

5. Economic Security 

If more people start shifting towards biofuels, a country can reduce its dependence on fossil 

fuels. 

Fuelling homes, businesses and vehicles with biofuels are less expensive than fossil fuels. 

More jobs will be created with a growing biofuel industry, which will keep our economy 

secure. 

 

6. Lower Levels of Pollution 

2006 

The government announces a Biodiesel Purchase Policy, fixing the purchase price 

for oil companies at Rs 25 per litre. 

Initially, 5% biodiesel is blended with diesel, with plans to extend the blending to 

20%. 

2007 
A Biofuels Mission focusing specifically on pongamia and jatropha is also 

launched. 

2009 National Biofuel Policy 2009 launched. 

2018 National Biofuel Policy 2018 Launched. 



 

150 

   
Handbook on NREDCAP Activities 

Biofuels are biodegradable that reduces the possibility of soil contamination and 

contamination of underground water during transportation, storage or use. 

7. Cost-Benefit 

▪ As of now, biofuels cost the same in the market as gasoline does. 

▪ However, the overall cost-benefit of using them is much higher. 

▪ They are cleaner fuels, which means they produce fewer emissions on burning. 

▪ With the increased demand, they have the potential of becoming cheaper in the future as 

well. 

Disadvantages of Biofuels 

1. High Cost of Production and Future Price 

▪ High Cost of Production: Biofuels are quite expensive to produce in the current market. 

The interest and capital investment being put into biofuel production is fairly low. 

▪ Constantly rising prices may make the use of biofuels as harsh on the economy as the 

rising gas prices are doing right now. 

2. Industrial Pollution 

▪ The carbon footprint of biofuels is less than the traditional forms of fuel when burnt. 

▪ However, the process with which they are produced makes up for that. 

▪ Large scale industries meant for churning out biofuel are known to emit large amounts 

of emissions and cause small scale water pollution as well. 

▪ Unless more efficient means of production are put into place, the overall carbon 

emission does not get a very big dent in it. It also causes an increase in NOx. 

3. Changes in Land Use and Pollution 

▪ Biofuel production can encourage monoculture. 

▪ If the land is used to grow a biofuel feedstock, it has to be cleared of native vegetation, 

which then leads to ecological damage done in three ways. 

▪ First, the damage is caused by destroying local habitant and reduces the overall health 

of natural resources of the region. 

▪ The native forest is almost always better at removing CO2 from the atmosphere than a 

biofuel feedstock partly because the CO2 remains trapped and is never released by 

burning as with fuel stock. 

▪ Secondly, the damage is done in the carbon debt created. 

▪ Estimates have shown that deforesting native land can actually produce a carbon debt 

that can take up to 500 years to repay. 
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▪ Finally, changing land to an agricultural status almost always means fertilizers are going 

to be used to get the most yields per area. The problem is runoff and other agricultural 

pollution. 

▪ Thus, creating more farmland is likely to damage waterways and energy used in 

treatment plants, and other mitigation strategies lead to an even larger carbon debt. 

 

4. Biofuel is less suitable for use in low temperatures 

▪ It is more likely to attract moisture than fossil diesel, which creates problems in cold 

weather. 

▪ It also increases microbial growth in the engine that clogs the engine filters. 

NATIONAL POLICY ON BIOFUELS 2018 

1. The Highlights of the Policy are: 

▪ As per the policy, GOI aims at increasing the utilization of biofuels in the energy and 

transportation sectors by promoting the production of biofuels from domestic feedstock 

in the coming decade. 

▪ Larger goals such as the adoption of green fuels, national energy security, fighting CC, 

generating employment, etc. would be facilitated through this policy. 

▪ MNRE has set an indicative target of 20% blending of ethanol in petrol and 5% blending 

of biodiesel in diesel to be achieved by 2030. (The percentage of the same currently 

stands at around 2% for petrol and less than 0.1% for diesel). 

2. The Ministry has also outlined a roadmap for the efficient realisation of the policy 

which entails the following steps: 

▪ Improve the current production of ethanol and biodiesel by increasing domestic 

production 

▪ Set up second-generation (2G) biorefineries 

▪ Develop new feedstock for biofuels 

▪ New technological developments to improve biofuel production 

▪ Facilitate the blending of biofuels with conventional fuels 

3. The Policy categorises biofuels as: – 

▪ Basic Biofuels – First Generation (1G) bioethanol & biodiesel and 
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▪ Advanced Biofuels – Second Generation (2G) ethanol, Municipal Solid Waste to drop-

in fuels, 

▪ Third Generation (3G) biofuels, bio-CNG etc. 

▪ Categorization enables extension of appropriate financial and fiscal incentives under 

each category. 

▪ The Policy expands the scope of raw material for ethanol production by allowing use 

of- 

▪ Sugarcane Juice, Sugar containing materials like Sugar Beet, Sweet Sorghum, Starch 

containing materials like Corn, Cassava, etc. 

▪ Damaged food grains like wheat, broken rice, Rotten Potatoes, unfit for human 

consumption. 

▪ Surplus food grains with the approval of National Biofuel Coordination Committee. 

▪ Use of damaged food grains and surplus food grains for production of ethanol will 

increase its availability for Ethanol Blended Petrol (EBP) Programme. 

4. Bioethanol: Fuels produced from materials that have sugar such as sugar cane, sugar beet, 

sweet sorghum, etc.; 

▪ Materials that have starch such as corn, cassava, rotten potatoes, algae, etc.; 

▪ Cellulosic materials such as bagasse, waste wood, agricultural/forestry residues, etc. or 

other renewable industrial waste fall in this category. 

5. Biodiesel: This category includes methyl or ethyl ester of fatty acids derived from non-

edible vegetable oil, acid oil, used cooking oil, animal fat and bio-oil. 

6. Advanced biofuels: Second-generation (2G) ethanol, drop-in fuels, algae-based 3G 

biofuels, bio-CNG, bio-methanol, dimethyl ether (DME) derived from bio-methanol, bio-

hydrogen, drop-in fuels produced from municipal solid waste (MSW), etc. have been 

included in this category. 

7. Drop-in fuels: These are fuels derived from biomass, Agri-residues, MSW, plastic wastes, 

etc. that can be used in existing engines without having to modify their fuel distribution 

system. 
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8. Bio-CNG: These fuels are purified form of biogas produced from agricultural residues, 

dung, food waste, sewage water but their composition and energy potential are comparable 

to fossil-based natural gas. 

9. As a part of the policy, the government will also undertake the following steps to foster the 

adoption of biofuels. 

10. Through the Ethanol Blended Petrol (EBP) Programme, ethanol produced from various 

types of feedstocks would be blended with petrol. 

11. Second-generation (2G) ethanol technologies would be developed and commercialized. 

12. Through the Biodiesel Blending Programme, biodiesel would be blended with diesel. 

13. Drop-in fuels derived from MSW, different types of industrial wastes, biomass, etc. would 

be emphasized. 

14. Along with them, advanced biofuels such as bio-CNG, bio-methanol, DME, bio-hydrogen, 

bio-jet fuel, etc. would also be emphasized. 

15. The Ministry also plans on creating a ‘National Biomass Repository’ through a nation-

wide appraisal program which will help ensure availability of biofuels produced from 

domestic feedstock. 

16. Through the National Policy on Biofuels, 2018, the government will undertake various 

financial as well as fiscal measures from time to time to ensure effective development, 

promotion and adoption of biofuels. 

17. With a thrust on Advanced Biofuels, the Policy indicates a viability gap funding scheme 

for 2G ethanol Bio refineries of Rs.5000 crore in 6 years in addition to additional tax 

incentives, higher purchase price as compared to 1G biofuels. 

18. The Policy allows use of surplus food grains for production of ethanol for blending with 

petrol with the approval of National Biofuel Coordination Committee. 
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Way Forward 

1. Promotion of the use of biofuels in transportation in the countries like India will help in 

reducing the crude import bill. 

2. Biofuels can help in rural and agricultural development in the form of new cash crops. 

3. Efforts for producing sustainable biofuels should be made by ensuring use of 

4. Wastelands and municipal wastes that get generated in cities. 

5. A properly designed and implemented biofuel solution can provide both food and energy. 

6. A community-based biodiesel distribution programme that benefits local economies, from 

the farmers growing the feedstock to local businesses producing and distributing the fuel 

to the end consumer, can be tried. 
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6.5. Biogas Technology 

6.5.1. Introduction: 

Traditionally, biomass had been utilized through direct combustion. Cow dung cake is 

one of the most important and widely used biomass for the production of daily energy needs. 

It has been estimated that 2.5 billion people around the world are not being able to access the 

modern fuels. They are highly dependable on locally available wood and cow dung cakes. 

About nine-tenth of the rural households in India uses traditional biomass-wood and 

dung-as a household fuel annually. Burning of biomass or cow dung cakes through direct 

combustion creates indoor air pollution and ultimately contributing to serious health problems, 

particularly cancer and respiratory infections. Approximately half a million premature deaths 

and nearly 500 million cases of illness are estimated to occur annually as a result of exposure to 

smoke emissions from biomass use by households in India, making indoor pollution the third 

leading health risk factor. 

Biogas represents renewable source of energy that derives mainly from decomposition 

of organic wastes in the absence of oxygen. In India, biogas mainly produced from cattle dung. 

The biogas technology is being promoted by Ministry of New and Renewable Energy, Govt. 

of India since 1981-82. 
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6.5.2. Working principle:     

When dung or any other organic material is fermented / decomposed in absence of air, 

the combustible gas methane is produced. The decomposition/fermentation breaks down the 

organic matter, releasing various gases. The main gases released are methane, carbon dioxide, 

hydrogen and hydrogen sulphide. Methanococcus species of bacteria carry out the 

decomposition or fermentation of the organic matter in three phases namely, hydrolysis, acid 

phase and methane phase. The condition for creating bio gas has to be anaerobic that is without 

any air and in the presence of water. The organic waste matter is generally animal or cattle 

dung, plant wastes, etc. These waste products contain carbohydrates, proteins and fat material 

that are broken down by bacteria.  The waste matter is soaked in water to give the bacteria a 

proper medium to grow. Absence of air or oxygen is important for decomposition because the 

bacteria receive oxygen from the waste material itself and in the process waste material breaks 

down.  

Different organic sources of biogas generation: 

 

6.5.3. Chemical composition of biogas: 

Compound Chemical Formula Percent Contribution 

Methane CH4 50-75 

Carbon di-oxide CO2 25-50 

Nitrogen N2 0-10 

Hydrogen sulphide H2S 0-3 

Oxygen O2 0-2 

Hydrogen H2 0-1 

One cubic meter biogas is equivalent to about 4700 kCal 

Pre – requisites for setting up a gas plant: 

Cattle Dung Kitchen Waste Agriculture Waste 
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1. A minimum of 45 kg dung should be available to operate the gas plant of 60 cubic feet (2 

m3) capacity.   Medium size cow, buffalo or bullock yield 10 kg fresh dung, so roughly 5 

animals are needed. 

2. Night soil can also be used, 60 adults are needed for the above plant.  This is normally 

possible in case of hotels, hostels and public lavatories. 

3. Normally the distance between gas plant and the place where gas is to be used should be 

within 20 meters (kitchen to gas plant). 

4. Besides cattle dung and night soil, piggery and poultry droppings if available in sufficient 

quantity can also be utilized. 

5. The gas plant should be located in open space in order to receive maximum possible 

sunshine to ensure better fermentation and gas production. 

Biogas plants consist of the following parts: 

a. Mixing tank and inlet 

b. Digester 

c. Gas holder or gas storage dome 

d. Outlet and compost pit 

  e. Gas main outlet valve, pipeline, gas stove 

There are two types of biogas plants that are used in India. These plants mainly use cattle 

dung called “GOBAR” and are hence called GOBAR gas plant. Generally, slurry is made from 

cattle dung and water, which forms the starting material for these plants.  

The two types of bio gas plants are:  

1. Floating gas-holder type  

2. Fixed dome type  
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6.5.4. Floating gas holder type of plant:  

 

A well is made out of concrete; this is called the digester tank. It is divided into two 

parts. One side has the inlet, from where slurry is fed to the tank. The tank has a cylindrical 

dome made of stainless steel/cast iron that floats on the slurry and collects the gas generated. 

Hence the name given to this type of plant is floating gas holder type of bio-gas plant. The 

slurry is made to ferment for about 50 days. As more gas is made by the bacterial fermentation, 

the pressure inside cylindrical dome increases. The gas is then taken through a wheel-cock on 

the top of the drum and led to the kitchen by pipes and burned through suitable burners. The 

gas production is maintained by adding 50 kg fresh dung daily through a funnel pipe which 

carries the slurry to the bottom of the well. The decomposed matter expands and overflows into 

the next chamber in tank.  This is then removed by the outlet pipe to the overflow tank and is 

used as manure for cultivation purposes.  
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6.5.5. Fixed dome type of plant:  

 

A well and a dome are made out of concrete; this is called the digester tank. The dome 

is fixed and hence the name given to this type of plant is fixed dome type of bio-gas plant. The 

function of the plant is similar to the floating holder type bio-gas plant. The used slurry expands 

and overflows into the overflow tank. 

Biogas slurry is free from weed seeds, foul smell and pathogen. It contents major plant 

nutrients, on application to the soil, which nourish the soil to accelerate the growth of plants, 

especially for root growth which enhances crop yield in a sustainable manner. It enhances the 

aeration and water holding capacity of soil for root penetration resulting in better growth. 

Depends on the size of the biogas plant, generally 2 m3 biogas plant requires 15 feet x 

15 feet plane surface. The site must be open to receive sun radiation for most part of the day 

that keep the plant warm. 

The diameter of the pipe depends upon the distance between the plant and the kitchen. 

The greater the distance, the larger should be the diameter of the pipe. The following table 

showing relation between diameter of the pipe and plant distance from the kitchen. 

6.5.6. Advantages of Biogas Plant: 

1. The cow dung when processed through the gas plant yields enough gas (combustible gas) 

for cooking lightening and produces good quality manure (methane free manure). 

2. The manure obtained from biogas plants has higher content of nitrogen (1.5%) as against 

0.5 - 0.75 % found in FYM. 
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3. The thermal efficiency of cow dung burnt for fuel in usual manner is around 11% while it 

is 60% when burnt in properly designed burners. 

4. Bio-gas digest is very rich in humus content, which helps in increasing the fertility of the 

soil and also the crop output.  

5. The manure is free from offensive odour.  

6. It helps in improving the sanitation by preventing fly and mosquito breeding. The 

improvement of sanitation reduces the high incidence of diseases in rural areas.  

7. By saving on consumption of kerosene/gas, burden on exchequer (foreign exchange) is 

reduced. 

8. Generation of motive power and running of pump set by the biogas reduces the dependence 

on electricity.  

9. The other benefit is arresting deforestation/stopping of felling of trees as consumption of 

wood as fuel is reduced. 

Biogas Plants construction in different stages  

  



 

161 

   
Handbook on NREDCAP Activities 

 

 

 

 

 

 

6.6. Compressed Biogas (CBG): 

6.6.1. Introduction 

• India is among the fastest growing economy in the world and its energy consumption is 

slated to increase rapidly.  
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• According to the Ministry of Petroleum and Natural Gas (MoP&NG) estimates, India has 

a total reserve of 763 Million Metric Ton (MMT) of crude oil and 1,488 Billion Cubic 

Meter (BCM) of natural gas.  

• The country currently imports nearly 77% of its crude oil requirements and about 50% of 

natural gas requirement, leading the Government of India to set a target of reducing this 

import by at least 10% by 2022.  

• Further, it has set a target of increasing the contribution of gas in India’s energy mix from 

existing 6.5% (global average is 23.5%) to 15% by 2022. 

• Hon’ble Prime Minister has given the following four pillars of our vision of India’s 

energy future – energy access, energy efficiency, energy sustainability and energy 

security. 

• The Government of India has also set a target of – ‘Doubling Farmers Income by 2022’. 

Compressed Biogas:      

 

• Waste / Bio-mass sources like agricultural 

residue, cattle dung, sugarcane press mud, 

municipal solid waste and sewage treatment 

plant waste, etc. produce bio-gas through the 

process of anaerobic decomposition.  

• The bio- gas is purified to remove hydrogen 

sulfide (H2S), carbon dioxide (CO2), water 

vapor and compressed as Compressed Bio 
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Gas (CBG), which has methane (CH4) content of more than 90%. 

• CBG has calorific value and other properties similar to CNG and hence can be utilized 

as green renewable automotive fuel. Thus it can replace CNG in automotive, industrial 

and commercial areas, given the abundance biomass availability within the country. 

• Conversion of agricultural residue, cattle dung and municipal solid waste (MSW) into 

CBG in a commercial scale is expected to have the following benefits 

 

• Import reduction of natural gas and crude. 

• Utilization of agricultural residue, cattle dung and MSW for the production of CBG                                                                                        

and thus to achieve reduction in emissions and pollution. 

• A boost towards fulfillment of National commitments in achieving climate change 

goals. 

• Providing a buffer against energy security concerns and crude/gas price                     fluctuations. 

• Contribution   towards   Swachh   Bharat Mission through responsible waste  

management 

• Lowering pollution and carbon emission. 

• Providing additional source of revenue to the farmers, rural employment and 

amelioration of the rural economy 
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6.6.2. Compressed Biogas (CBG) in India 

• The estimated CBG potential from various sources in India is nearly 62 MMT with bio- 

manure generation capacity of 370 MMT.  

• CBG is envisaged to be produced from various bio-mass / waste sources including 

agricultural residue, municipal solid waste, sugarcane press mud, distillery spent wash, 

cattle dung and sewage treatment plant waste. 

• The other waste streams viz. rotten potatoes from cold storage, rotten vegetables, dairy 

plants, chicken/ poultry litter, food waste, horticulture waste, forestry residues and 

industrial Effluent Treatment Plants (ETPs) treating organic waste can be used in the 

generation of biogas. 

• The biogas produced contains approximately 55% to 60% methane, 40% to 45% carbon 

dioxide and trace amounts of hydrogen sulphide. Biogas is purified to remove carbon 

dioxide and hydrogen sulphide gases to prepare CBG. The CBG can be transported 

through cylinder cascades or pipelines to retail outlets. 

• Vide Gazette Notification no. 395 dated 16th June 2015, Ministry of Road Transport 

and Highways, Government of India had permitted usage of bio-compressed natural gas 

(bio-CNG) for motor vehicles as an alternate composition of the compressed natural 

gas (CNG). 

• Compressed Bio Gas (CBG) to be supplied shall meet IS 16087:2016 specifications of 

BIS (detailed below) and any other further revisions in the said specifications. 

 

IS 16087 : 2016 Standard 

S No. Characteristic Requirement 

1 Methane percentage (CH4), minimum 90.0 % 

2 Only Carbon Dioxide percentage (CO2), maximum 4% 

3 
Carbon Dioxide (CO2)+ Nitrogen (N2)+ Oxygen 

(O2) percentage maximum 
10% 

4 Oxygen (O2) percentage maximum 0.5% 

5 Total Sulphur (including H2S) mg/m3, maximum 20 mg/m3 

6 Moisture mg/m3, maximum 5 mg/m3 
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1. Also, as per the IS 16087:2016 specifications, the following shall also be met 

• CBG shall be free from liquids over the entire range of temperature and 

pressure encountered in storage and dispensing system 

• The CBG shall be free from particulate matter such as dirt, dust, etc. 

• CBG delivered shall be odorized similar to a level found in local distribution 

(ref. IS 15319) 

2. The CBG is to be compressed at 250 Bar and supplied through Cascades to the Oil 

Company Retail Outlets as mentioned in the EOI document. 

6.6.3. CBG Production Technology 

 

 
 

• Biogas is a product from the process of degradation of organic matter by 

anaerobic bacteria.  

• The biogas generation process consists of four subsequent chemical and 

biochemical reactions i.e.  

o Hydrolysis reaction,  

o Acidogenesis reaction, 

o  Acetogenesis reaction  

o Methanogenesis reaction. 

 

• Hydrolysis reaction decomposes organic molecule such as carbohydrates, proteins and 

fats into glucose, amino acids and fatty acids, respectively.  
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• Acidogenesis converts those generated small organic molecules to volatile organic acids 

with help from bacteria. During the Acetogenesis process, bacteria in the acetic group 

digests volatile organic acids and releases acetic acid.  

• Lastly, anaerobic bacteria in the methanogenic producing bacteria group will complete 

the Methanogenesis process by converting acetic acid to methane gas and other gases 

like carbon dioxide and hydrogen sulphide. 

• Hydrogen sulphide is a corrosive gas. Presence of carbon-dioxide in the bio-gas 

reduces its calorific value. Hence the bio-gas needs to be purified. Various technologies 

are used for removal of hydrogen sulphide, as detailed below: 

 

Method Efficiency Cap Cost O&M Complexity 

Biological Fixation Moderate Moderate Low Moderate 

Iron chloride dosing Moderate Low Moderate Low 

Water scrubbing High High Moderate High 

Activated Carbon High High Moderate Moderate 

Iron Hydroxide or Oxide High Moderate Moderate Moderate 

Sodium Hydroxide High Moderate High Moderate 

 

3. For removal of carbon dioxide, the following technologies are used 

 

6.6.4. Pressure Swing Adsorption (PSA) 

This technology is 

most prevalent for 

large bio-gas 

systems in India.  

With this technique, 

carbon dioxide is 

separated from the 

biogas by adsorption 

on a surface under 

elevated pressure.  

The adsorbing material, 

Fig. 3 : PSA System 
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usually activated carbon or zeolites, is regenerated by a sequential decrease in pressure 

before the column is reloaded again, hence the name of the technique. Hydrogen sulphide 

and water needs to be removed before the PSA-column. There is significant loss of methane 

(20-30%) in this process. 

6.6.5. Water scrubbing 

Carbon dioxide has a higher solubility in water than methane.  

Carbon dioxide will therefore be dissolved to a higher extent than methane, particularly at 

lower temperatures. In the scrubber column carbon dioxide is dissolved in the water, 

while the methane concentration in the gas phase increases. The gas leaving the scrubber 

has therefore an increased concentration of methane. 

 

 Water Scrubber System 

There are technologies available through which 97% purity of methane can be 

achieved with minimal (<5%) methane loss. 

6.6.6. Membrane Separation 

Dry membranes for biogas upgrading are made of materials that are permeable to carbon 

dioxide, water and ammonia. Hydrogen Sulphide, and oxygen permeate through the 

membrane to some extent while nitrogen and methane only pass to a very low extent. 

Usually, membranes are in the form of hollow fibers bundled together. 

6.6.7. Chemical scrubbing - Monoethylammine (MEA) system 
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This is one of the best systems for bio-gas purification achieving 99.9% purity with 

negligible loss of methane. The systems are being extensively used in Germany for 

purification of biogas. Carbon dioxide is not only absorbed in the liquid, but also reacts 

chemically with the amine in the liquid. Since the chemical reaction is strongly selective, 

the methane loss might be as low as < 0.1%. reaction is strongly selective; the methane loss 

might be as low as < 0.1%. 

 

Apart from the above, there are also developing technologies like Cryogenic upgrading. 

A comparison of the available technologies is as under: 

 

Parameter PSA 
Water 
Scrubber 

Mono-
Ethylamine 
(MEA) system 

Pre- H2S removal required Yes No Yes 

Working pressure (bar) 4-7 4-7 No pressure 

Methane loss 
20-
30% 

5-
10% 

<0.1% 

Methane content in upgraded gas >96% 
>97
% 

>99% 

Electricity consumption (kWh/m3) 0.25 
<0.2

5 
<0.15 

 

6.6.8. Compressed Biogas (CBG) bottling: 

• CBG bottling unit will consist of High Pressure compressor and Cascade of storage 

cylinders.  

• Dried and purified form of biogas goes into the suction of High Pressure Compressor, where 

it compresses the gas to desired working pressure (~250 Bar). 
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• The compressed biogas will be filled and stored in cascades which are a group of high 

pressure cylindrical vessel.  

• For delivery of CBG, 3000 litre metal cascades or cascades of higher capacity shall be used. 

Steel cylinder cascades and composite cascades may be used for transportation of CBG.  

• For steel cylinder cascades, IS 7285 shall be applicable. If type-3 or type-4 composite 

cascades are used, respective BIS specifications like IS 15935 or relevant specifications 

shall be applicable. 

 

6.6.9. Pricing Framework of CBG 

To be retailed through OMCs / Fixed for three years from 1.10.2018 / The price will be 

reviewed at the end of 3 years. 

Item Unit Price 

Basic Price of CBG meeting IS 16087:2016 standard, compressed 

at 250 bar and delivered at OMC Retail Outlet in cascades 

 

Rs./kg 46.00 

GST at 5% Rs./kg 2.30 

Total supply price (incl. GST) to be paid to party Rs./kg 48.30 

 

Additionally, an element of Rs. 2 per kg of CBG towards cost of setting up of infrastructure 
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e.g. booster compressor, dispensing unit, etc. at retail outlet and    Rs.0.50 per kg of CBG 

towards electricity charges for operation of booster compressor, dispensing unit, etc at retail 

outlet, shall be provided to OMC or APPLICANT, as per whosoever sets up infrastructure 

at retail outlet. 

6.6.10. Policy Support 

• Government of India has released the National Policy on Bio-Fuels 2018 vide gazette 

notification no. 33004/99 dated 8.6.2018. The policy emphasizes on promotion of advanced 

Bio-fuels including CBG. 

• The Galvanizing Organic Bio-Agro Resources Dhan (GOBAR-DHAN) scheme was 

launched by Government of India to convert cattle dung and solid waste in farms to Bio-

CNG (CBG) and compost. GOBAR-DHAN scheme proposes to cover 700 projects across 

the country in 2018-19. 

• Ministry of New and Renewable Energy has notified Central Financial Assistance (CFA) 

for Bio-CNG. 

6.6.11. Global Initiatives 

• Countries such as Germany, Italy, UK, France and Switzerland are promoting bio-gas usage 

promoted by supporting legal frameworks, education schemes and the availability of 

technology.  

• Biogas produced in European countries is mostly fed into local natural gas grids and used 

for power generation. Grid injection is most common in European states followed by 

vehicles fuelled with biogas (either pure or in blend with natural gas) and biogas is also 

used for heating purposes either directly or blended to natural gas. 

• The number of bio-gas plants in Germany has doubled to nearly 9,000 plants from 4,136 

plants in 2010.  

 

• The total bio-gas production capacity of the plants is 8.98 Billion Cubic Meter (BCM) 

equivalent to 6.6 Million Metric Ton (MMT). They are primarily operated by farmer co-

operatives and utilize crops like maize or turnips as feedstock in their plants. 
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6.7. Ethanol Production 

a. Background 

Government of India notified the National Policy on Biofuels – 2018 (NPB – 2018) wherein, 

under the Ethanol Blending Programme (EBP) has set an indicative target of achieving 20% 

ethanol blending in petrol by 2030. Ethanol blending programme (EBP) seeks to achieve 

blending of Ethanol with motor sprit with a view to reduce pollution. Blending 20% ethanol in 

petrol can potentially reduce the auto fuel import bill by Rs 30,000 crore 1  per annum. 

Subsequently, the target year for achieving 20% ethanol blending in petrol was advanced to 

2025.  

Governments plant to mandate E20 (Ethanol 20%) fuel by 2025 and all the new vehicles to be 

sold in India from 2025 will require to comply with E20 fuel. NITI Aayog projects an ethanol 

demand of 10.16 billion liters by 2025, based on the expected growth in adoption of vehicles. 

The current ethanol production capacity in India is 4.26 billion liters derived from molasses-

based distilleries, and 2.58 billion liters from grain-based distilleries.  

Ethanol production is currently concentrated in Uttar Pradesh, Maharashtra, and Karnataka. 

Incentives to expand distilleries across India will result in geographically widespread 

production of ethanol and save huge costs from transporting ethanol to other states. Many states 

across the country are taking steps to increase ethanol production in order to reduce the crude 

oil import dependency and reduce emissions. 

b. Ethanol Production 

i. Type of feedstock 

Bioethanol can be produced from multiple sources like sugar containing materials, starch 

containing materials, celluloses and lignocelluloses material including petrochemical route. 

Government has allowed production of ethanol from biomass such as sugar containing 

materials, like sugar cane, sugar beet, sweet sorghum, etc.; starch containing materials such as 

corn, cassava, rotten potatoes, algae, etc.; and cellulosic materials such as bagasse, wood waste, 

agricultural and forestry residues, or other renewable resources like industrial waste.  

 
1 NITI Aayog 
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Ethanol production units can be mainly classified under molasses-based units and grain-based 

units. The following table provides the cost of feedstock, ethanol yield, ex-mill prices of ethanol 

and production margin. 

Feedstock 

Cost/MT 

of 

feedstock 

(INR) 

Quantity of 

ethanol 

produced per 

MT(Litre/MT) 

Cost of 

feedstock 

per litre of 

Ethanol 

produced 

(INR/Litre)  

A 

Ex-mill 

Ethanol 

Price 

(INR/Litre)  

B 

Production 

Margin 

(INR/Litre) 

C=B-A 

Molasses based Ethanol Units 

Sugarcane 

juice/Sugar/Sugar 

syrup 

2,850 70 40.71 63.45 22.74 

B Molasses 13,500 300 45.00 59.08 14.08 

C Molasses 7,100 225 31.55 46.66 15.11 

Grain based Ethanol Units 

Damaged Food 

grains (Broken rice) 
16,000 400 40.00 56.87 16.87 

Surplus rice 20,000 450 44.44 51.55 7.11 

Maize 15,000 380 39.47 51.55 12.08 

Source: NITI Aayog 

ii. Type of technology: 

1 G Ethanol - First-generation (1G) Bio-Ethanol is produced from biomass such as sugar 

containing materials (like sugar cane juice, molasses, sugar beet, etc.) and starch containing 

materials (such as corn, cassava, rotten vegetables such as potatoes, damaged food grain, etc.) 

2 G Ethanol – Second Generation (2G) ethanol is produced from other non-food feedstock 

besides molasses, like cellulosic and lignocelluloses materials. Surplus biomass / agricultural 

waste which has cellulosic and lignocellulosic content, can be converted to ethanol using 

second generation(2G) technologies. 

3 G Ethanol – Third generation (3G) Ethanol is produced using Algae. 
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c. Ethanol Production Unit (100 KLPD) 

The following table lists down the various requirements for a typical molasses-based ethanol 

production unit of 100 KLPD capacity: 

Parameters UoM Value 

Land area required Acres 15 

Water requirement KLPD 1000 

Power requirement MWh/Day 3 

Steam requirement TPH 25-30 

Capital cost Crore 100 

O&M Expenses as % of 

capital cost 
% 1.5 

Employment potential Number 

80-100 (Skilled and 

Unskilled labor) and 50 

during construction 

Raw material  
Crushed sugarcane/B/C 

heavy Molasses 

Source: Ministry of Petroleum and Natural Gas and HPCL 

The following table lists down the various requirements for a typical grain-based ethanol 

production unit of 100 KLPD capacity: 

Parameters UoM Value 

Land area required Acres 18-20 

Water requirement KLPD 1000 

Power requirement MWh/Day 3 

Steam requirement TPH 25-30 

Capital cost Crore 120 

O&M Expenses as % of 

capital cost 
% 2 

Employment potential Number 
80-100 (Skilled and Unskilled 

labor) and 50 during construction 

Raw material  

Grain flour (Broken 

Rice/Maize/Damaged food grains) 

with 60-70% w/w starch content 

Source: Bharat Plus Ethanol DPR 
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d. By-Products of Ethanol Production 

The by-product from the Grain based Ethanol plants is Distiller Dried Grains with Solubles 

(DDGS). Based on the feedstock, the DDGS is termed as Rice DDGS or Maize/Corn DDGS. 

The amount of DDGS produced for a typical 100 KLPD plant is around 55-60 Tonnes/day. The 

DDGS is used as a high protein animal feed for cattle/livestock. The average price of DDGS is 

about INR 18,000/MT.2 

e. Ethanol Pricing 

Feedstock (procurement and processing) contributes to around 70-75% of the total cost of 

Ethanol. Government has introduced differential pricing policy for ethanol based on type of 

feedstock used for production of ethanol. Prices of ethanol produced from sugarcane sources is 

approved by the Cabinet Committee on Economic Affairs (CCEA), while that from food grains 

is decided by OMCs. The approved price list of ethanol by source is given below: 

Feed Stock 
Ex-Mill Ethanol Price 

(Rs/Litre) (2020-21) 

Ex-Mill Ethanol Price 

(Rs/Litre) (2021-22) 

SCJ (Sugar Cane Juice) 
62.65 63.45 

B Molasses 
57.61 59.08 

C Molasses 
45.69 46.66 

Note: The above prices don’t include taxes and transportation costs 

Grain-based ethanol prices are currently being decided by Oil Marketing Companies (OMCs) 

only. The following are the prices of ethanol by source of grain-based ethanol: 

Feed Stock Ex-Mill Ethanol Price (Rs/Litre) (2020-21) 

Surplus Rice 56.87 

Damaged Food grain 51.55 

Maize 51.55 

Note: The above prices don’t include taxes and transportation costs 

 
2 Indiamart 
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f. Ethanol uses 

Besides blending with petrol under EBP, Ethanol is used in as intoxicating ingredient in 

alcoholic beverages and also in chemical & pharmaceutical industry. Extra Neutral Ethanol 

(ENA) or Potable Ethanol which is used as intoxicating ingredient in alcoholic beverages has 

around 95% Ethanol content. Fuel Grade Ethanol which is used for blending with petrol as 

transportation fuel has Ethanol content more than 99.5% and also contains denaturants, which 

makes it unfit for potable purpose. 

g. Some of the Ethanol Plant/Equipment Manufacturers in India 

• Ibha Systems Private Limited 

• Bio Texus Energy Private Limited 

• Real Ions Technologies 

• M.I Equipment Private Limited 

• Kiran Techno Services Private Limited 

• Gusto Engineers 

• Shrijee Turnkey Ethanol Plants 

• Naranlala Turnkey Ethanol Plants 
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7. Electric Vehicles 

Electric vehicles, also referred to as battery electric vehicles, have an electric motor 

instead of an internal combustion engine. The vehicle uses a large traction battery pack to 

power the electric motor and be plugged in to a wall outlet or charging equipment, also called 

electric vehicle supply equipment (EVSE). Because it runs on electricity, does not contain the 

typical liquid fuel components, such as a fuel pump, fuel line, or fuel tank. the vehicle emits 

no exhaust from a tailpipe. 

The current trajectory of adding ever more vehicles running on expensive imported 

fuel and cluttering up already overcrowded cities suffering from infrastructure bottlenecks 

and intense air pollution is unfeasible. 

EVs will contribute to improving the overall energy security as the country imports over 

80% of its overall crude oil requirements, amounting to approximately $119.2 billion for the 

year 2021/2022. 

The transition to electric mobility is a promising global strategy for decarbonizing the 

transport sector. 

India is the fifth largest vehicle market in the world and has the potential to become one 

of the top three in the near future — with about 40 crore customers in need of mobility 

solutions by the year 2030. 

Benefits of choosing an Electric Vehicle (EV) over Internal Combustion Engine (ICE) 

Vehicle 

1. Economical: 

• EVs have fewer moving parts as compared to ICE, thus EVs need less maintenance. 

• Higher efficiency, lower fuel cost and lower operational cost makes EVs economical 

than ICE vehicles. 

2. Improved Air quality: 

• EVs have no tailpipe emission as compared to ICE vehicles. Adopting EVs will help 

in reducing local air pollution. 

• Shifting to EVs will reduce Greenhouse Gas (GHG) emissions that get emitted from 

running an ICE vehicle. 

3. Convenience: 

• EVs have no gears and are much easier to drive than ICE vehicles 

• The lack of a combustion and mechanical drivetrain makes EVs much quieter 

• Comfortably charge at home 

• Upfront incentives from Government to EV owners 

https://www.drishtiias.com/daily-updates/daily-news-editorials/air-pollution-concerted-efforts
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• Incentive for scrapping ICE vehicles 

• EV owners can claim income tax deduction up to Rs 150,000 under Section 80EEB 

Reduced dependence of imported fossil fuel for the Country 

IC ENGINE (ICE) VEHICLES ELECTRIC VEHICLES (EV) 

Powertrain: IC Engine Powertrain: Motor (+Engine) 

High Specific Energy of Fuel Low Specific Energy of Battery 

Power Density: High Power Density: Low 

Emits greenhouse gases No tailpipe emissions 

Travels > 300 miles/ fill Travels < 100 miles / charge 

Short refilling time (<5 min) Long Charging time (0.5 – 8 hr.) 

Fiel tank takes less space Battery takes large space 

Fuel weight is very less Batteries are very heavy 

Higher maintenance costs Lesser maintenance costs 

Braking energy not recovered Can recover braking energy 

Running Cost: High Running Cost: Low 

Engine efficiency: ~30% Motor efficiency: ~80% 

Needs complex gear system Needs only one gear 

Noisy operation Quite operation 

Ample refilling infrastructure Lacks charging infrastructure 

Need to pick up some speed to deliver 

maximum torque 

Produce maximum torque 

Uses only hydrocarbons Uses electricity from may resources. 

 

Comparing where energy goes for combined city/highway driving in 

BEVs and ICEVs 
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7.1. Types of Electric Vehicles 

There are four types of electric vehicles available: 

• Battery Electric Vehicle (BEV): Fully powered by electricity. These are more 

efficient compared to hybrid and plug-in hybrids. 

• Hybrid Electric Vehicle: 

o Hybrid Electric Vehicle (HEV): The vehicle uses both the internal combustion 

(usually petrol) engine and the battery-powered motor powertrain. The petrol 

engine is used both to drive and charge when the battery is empty. These vehicles 

are not as efficient as fully electric or plug-in hybrid vehicles. 

o Plug-in Hybrid Electric Vehicle (PHEV): Uses both an internal combustion 

engine and a battery charged from an external socket (they have a plug). This 

means the vehicle’s battery can be charged with electricity rather than the engine. 

PHEVs are more efficient than HEVs but less efficient than BEVs. 

• Fuel Cell Electric Vehicle (FCEV): Electric energy is produced from chemical 

energy. For example, a hydrogen FCEV. 
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7.1.1. Battery Electric Vehicles (BEVs): 

BEVs are also known as All-Electric Vehicles (AEV). 

Electric Vehicles using BEV technology run entirely on 

a battery-powered electric drivetrain. The electricity 

used to drive the vehicle is stored in a large battery pack 

which can be charged by plugging into the electricity 

grid. The charged battery pack then provides power to 

one or more electric motors to run the electric car.  

7.1.2. Hybrid Electric Vehicle (HEV): 

HEVs are also known as series hybrid or parallel 

hybrid. HEVs have both engine and electric motor. The 

engine gets energy from fuel, and the motor gets 

electricity from batteries. The transmission is rotated 

simultaneously by both engine and electric motor. This then drives the wheels. 

7.1.3. Plug-in Hybrid Electric Vehicle (PHEV): 

The PHEVs are also known as series hybrids. They 

have both engine and a motor. You can choose among 

the fuels, conventional fuel (such as petrol) or 

alternative fuel (such as bio-diesel). It can also be 

powered by a rechargeable battery pack. The battery 

can be charged externally.  

7.1.4. Fuel Cell Electric Vehicle (FCEV): 

FCEVs are also known as Zero-Emission Vehicles.  

They employ ‘fuel cell technology’ to generate the 

electricity required to run the vehicle. The chemical 

energy of the fuel is converted directly into electric 

energy.  
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o India’s Support to EVs: India is among a handful of countries that support the 

global EV30@30 campaign, which aims for at least 30% new vehicle sales to be electric 

by 2030. 

o India’s advocacy of five elements for climate change — “Panchamrit973” — at 

the COP26 in Glasgow is a commitment to the same. 

o Various ideas were espoused by India at the Glasgow summit, such as, renewable energy 

catering to 50% of India’s energy needs, reducing carbon emission by 1 billion 

tonnes by 2030 and achieving net zero by 2070. 

o The government of India has taken various measures to develop and promote the EV 

ecosystem in the country such as: 

• The remodelled Faster Adoption and Manufacturing of Electric Vehicles 

(FAME II) scheme 

• Production-Linked Incentive (PLI) scheme for Advanced Chemistry Cell 

(ACC) for the supply side 

7.2. Government Initiatives 

▪ Government has set a target of electric vehicles making up 30 % of new sales of cars and 

two-wheelers by 2030 from less than 1% today. 

▪ To build a sustainable EV ecosystem initiative like – National Electric Mobility Mission 

Plan (NEMMP) and Faster Adoption and Manufacturing of (Hybrid &) Electric vehicles 

in India (FAME India) have been launched by India. 

▪ NEMMP: It was launched in 2013 with an aim to achieve national fuel security by 

promoting hybrid and electric vehicles in the country. There is an ambitious target to 

achieve 6-7 million sales of hybrid and electric vehicles year on year  

▪ FAME: FAME India Scheme [Faster Adoption and Manufacturing of (Hybrid &) Electric 

Vehicles in India] was launched in 2015 with the objective to support hybrid/electric 

vehicles market development and manufacturing ecosystem. The scheme has 4 focus 

areas i.e. Technology Development, Demand Creation, Pilot Projects and Charging 

Infrastructure. 

https://www.drishtiias.com/daily-updates/daily-news-editorials/electric-vehicles-have-the-potential-to-fuel-india%E2%80%99s-growth
https://www.drishtiias.com/daily-updates/daily-news-analysis/new-pledges-at-cop26-summit
https://www.drishtiias.com/daily-updates/daily-news-analysis/fame-ii-1
https://www.drishtiias.com/daily-updates/daily-news-analysis/fame-ii-1
https://www.drishtiias.com/daily-updates/daily-news-analysis/national-programme-on-advanced-chemistry-cell-battery-storage#:~:text=The%20Union%20Cabinet%20has%20approved,Cell%20Battery%20Storage%20(NPACC).
https://www.drishtiias.com/daily-updates/daily-news-analysis/national-programme-on-advanced-chemistry-cell-battery-storage#:~:text=The%20Union%20Cabinet%20has%20approved,Cell%20Battery%20Storage%20(NPACC).
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▪ Organization like Bureau of Indian Standards (BIS), Department of Heavy Industry, and 

Automotive Research Association of India are devising design and manufacturing 

standards of EVs, Electric Vehicle Supply Equipment (EVSEs) & charging infrastructure 

to smoothen the advent of in-house production of EVs. 

▪ FAME II 

▪ The Phase-II of FAME seeks to give a push to EVs in public transport and seeks to 

encourage adoption of EVs by way of market creation and demand aggregation. 

▪ It envisages the holistic growth of EV industry, including providing for charging 

infrastructure, research and development of EV technologies and push towards greater 

indigenization. 

▪ Establishment of Charging stations are also proposed on major highways connecting 

major city clusters on both sides of the road at an interval of about 25 km each. 

▪ The scheme with total outlay of Rs 10,000 Crores  

▪ FAME 2 will offer incentives to manufacturers, who invest in developing electric vehicles 

and its components, including lithium-ion batteries and electric motors. 

▪ The centre has asked states to frame their EV policy and provide additional fiscal and 

non-fiscal incentives to manufacturers and buyers. 

7.2.1. National Mission on Transformative Mobility and Battery 

Storage 

▪ To promote clean, connected, shared, sustainable and holistic mobility initiatives. 

▪ The Mission will drive mobility solutions that will bring in significant benefits to the 

industry, economy and country. 

7.2.2. Phased Manufacturing Programme 

▪ There is a growing consensus among automotive professionals and the public alike that 

the future of vehicles is electric. However, in this regard, India still has a lot to cover in 

terms of battery manufacturing, controllers, semiconductors, establishing charging 

infrastructure etc. 

https://www.drishtiias.com/daily-updates/daily-news-analysis/india-plans-for-battery-storage-plant
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▪ Govt of India facilitating to support setting up of a few large-scale, export-competitive 

integrated batteries and cell-manufacturing Giga plants in India and to localize 

production across the entire Electric Vehicles value chain. 

7.2.3. Associated Challenges 

▪ Battery Manufacturing: It is estimated that by 2020-30 India’s cumulative demand for 

batteries would be approximately 900-1100 GWh. 

o As per government data, India imported more than $1 billion worth of lithium-ion 

cells in 2021, even though there is negligible penetration of electric vehicles and 

battery storage in the power sector. 

Way Forward 

▪ The push for EVs is also expected to play an important role in the local EV 

manufacturing industry for job creation. 

▪ Additionally, through several grid support services, EVs are expected to strengthen the 

grid and help accommodate higher renewable energy penetration while maintaining 

secure and stable grid operation. 

▪ Opportunities for Battery Manufacturing and Storage: With recent technology 

disruptions, battery storage has great opportunity in promoting sustainable 

development in the country, considering government initiatives to promote e-mobility. 

o manufacturing of advanced batteries one of the largest economic opportunities of 

the 21st century. 

▪ EV Charging Infrastructure: An EV charging infrastructure that draws power from local 

electricity supply can be set up at private residences, public utilities such as retail oil 

outlets, and in the parking facilities of commercial establishments like malls, railway 

stations, and bus depots. 

▪ The Ministry of Power has prescribed at least one charging station to be present in a grid 

of 3 km and at every 25 kms on both sides of the highways. 

▪ The Ministry of Housing and Urban Affairs under the Model Building Bye-laws, 2016 

(MBBL) has mandated setting aside 20% of the parking space for EV charging 

facilities in residential and commercial buildings. 

https://www.drishtiias.com/daily-updates/daily-news-analysis/lack-of-fire-safety-in-india#:~:text=The%20Model%20Building%20Bye%20Laws,any%20construction%20project%20in%20India.
https://www.drishtiias.com/daily-updates/daily-news-analysis/lack-of-fire-safety-in-india#:~:text=The%20Model%20Building%20Bye%20Laws,any%20construction%20project%20in%20India.
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• Giving effect to the MBBL will also require the state governments to 

introduce necessary amendments to their respective building bye-laws. 

▪ Increasing R&D in EVs: The Indian market needs encouragement for indigenous 

technologies that are suited for India from both strategic and economic standpoint. 

o Since investment in local research and development is necessary to bring prices 

down, it makes sense to leverage local universities and existing industrial hubs. 

 

 

Inauguration of Fast Charging Station at Tadepalli, Guntur District 

by VC & MD, NREDCAP Sri S Ramana Reddy on 29.07.2022   
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7.3. ARAI/ICAT/CIRT Standards and Regulation under Central 

Motor Vehicle Rule 

▪ ARAI helps Perform the following functions for Electric Vehicles: 

▪ Battery Performance and Safety Testing 

▪ Electric Motor Characterization 

▪ Vehicle Performance and Homologation as per CMVR on Chassis Dynamometer and Test 

Tracks 

▪ Charger Testing and Certification 

▪ Electric Vehicle Development 

▪ Rechargeable Energy Storage System (REESS) Evaluation using CAE 

▪ Four Poster durability of Electric Vehicle in Climatic Chamber for structural adequacy, etc. 

▪ ARAI Standards for Electric Vehicles & Chargers 

▪ ARAI has set some Standards for Electric Vehicles & Chargers which are as follows. 

▪ AIS-038 – Electric Power Train Vehicles-Construction and Functional Safety 

Requirements. 

▪ It includes requirements of a vehicle with regards to specific requirements for the electric 

power train and requirements of a vehicle Rechargeable Electrical Energy Storage System 

concerning its safety. 

▪ AIS-039 – Electric Power Train Vehicles–Measurement of Electrical Energy Consumption. 

▪ It helps in measuring the consumption of electric energy by electric vehicles. 

▪ AIS-040 – Electric Power Train Vehicles – Method of Measuring the Range. 

▪ It is a range test for the electric vehicles 

▪ AIS-041 – Electric Power Train Vehicles – Measurement of Net Power and the Maximum 

30 Minute Power. 

▪ It helps in the measurement of the net power of the electric vehicle and explains the working 

and benefits of the maximum 30-minute power. 
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▪ AIS-049 – Electric Power Train Vehicles – CMVR Type Approval for Electric Power Train 

Vehicles. 

▪ It is a test of grade-ability for electric vehicles. 

▪ ARAI is committed to developing sustainable mobility solutions for a safer, sustainable and 

cleaner environment and transportation sector. 

▪ It is committed to leveraging all its resources to protect the interest of its customers, 

stakeholders, employees, and overall operations. They have trained people, technology, and 

tools to fulfill their commitments. 

▪ well equipped to take up future challenges. They are an important element of the growth of 

the automotive sector in India. 

7.4. Types of Electric Batteries 

• Lead-acid batteries 

Lead-acid batteries are only currently being used during earlier electric vehicles. These 

batteries are high-powered, inexpensive, safe, and reliable, but their short calendar life and 

poor cold-temperature performance make them difficult to use in electric vehicles. There 

are high-power lead-acid batteries in development, but the batteries now are only used in 

commercial vehicles as secondary storage. 

• Lithium-ion batteries 

The most common type of battery used in electric cars is the lithium-ion battery. This kind 

of battery may sound familiar –also used in most portable electronics, including cell phones 

and computers. Lithium-ion batteries have a high power-to-weight ratio, high energy 

efficiency and good high-temperature performance.  

• Nickel-metal hydride batteries 

Nickel-metal hydride batteries are more widely used in hybrid-electric vehicles, but are also 

used successfully in some all-electric vehicles. Hybrid-electric vehicles do not derive power 

from an external plug-in source and instead rely on fuel to recharge the battery which 

excludes them from the definition of an electric car. 

• Ultracapacitors 

Ultra-capacitors are not batteries in the traditional sense. Instead, they store polarized liquid 

between an electrode and an electrolyte. As the liquid’s surface area increases, the capacity 

for energy storage also increases. Ultra-capacitors, like lead-acid batteries, are primarily 

https://www.energysage.com/electric-vehicles/costs-and-benefits-evs/evs-vs-hybrids/
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useful as secondary storage devices in electric vehicles because ultra-capacitors help 

electrochemical batteries level their load. 

▪ Lithium-ion battery technology 

Lithium-ion batteries are advanced battery 

energy storage devices that convert chemical 

energy into electrical energy. Each battery cell 

comprises two electrodes - a positive electrode 

or a cathode, and a negative electrode or an 

anode. In between the two electrodes, a 

separator layer that consists of an electrolyte 

allows for the movement of electrons or ions. 

Li-ion batteries are capable of having a very 

high voltage and charge storage per unit mass 

and unit volume. 

▪ General, batteries can be classified into two 

categories: 

• Primary batteries, single-use batteries and are not rechargeable 

• Secondary batteries which can be charged and recharged. Lithium-ion batteries belong 

to this category. 

▪ Over the years, the demand for lithium-ion batteries has increased across various sectors, 

including telecommunications, mobile phones, and electric vehicles (EV). 

▪ Advantages of Lithium-ion batteries 

o High energy density which can be used for powering electronic devices over a longer 

duration. 

o Capability to withstand a high 

temperature. 

o High voltage per cell ratio 

o Favourable discharge resistance 

o Low environmental impact when 

compared to lead-acid batteries. 
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  Types of Lithium-ion battery cell structures 

Cylindrical 

 

 

 

 

 

• Pouch/Laminate                                                        Prismatic 

Types of lithium-ion batteries chemistries 

• Lithium Cobalt Oxid 

• Lithium Manganese Oxide 

• Lithium Iron Phosphate (LFP) 

• Lithium Nickel Manganese Cobalt Oxide (NMC) 

• Lithium Nickel Cobalt Aluminium Oxide 

• Lithium Titanate Oxide 
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Recycling of Lithium-ion batteries 

It is important to consider the limited life of these batteries and where would they end 

up once they are spent. Depending on the chemistry, size, configuration, and purpose, a 

lithium-ion battery can perform between 500 to over 10,000 cycles of charging and 

discharging. Therefore, the pace in which batteries will reach end-of-life depends highly on 

its application. 

Recycling of these batteries helps us to tackle: 

• Environmental Hazards. 

• Health Hazards. 

• Scarcity of metals and materials used in lithium-ion batteries. 

• Green House Gas emission. 
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Managing lithium-ion battery waste 

The two most prominent solutions to re-use and recycle used lithium- ion batteries are: 

1. Second Life use: Once the capacity of the EV battery is below 70 - 80%, they could 

still be used in other applications such as in households or energy backups. 

2. Recycle in a closed-loop process: Recycling of lithium-ion batteries help to recover the 

metals - cobalt, lithium, nickel, and others 

How   to put  down  Battery fire 

• Lithium-metal battery fires can be put out with a 

Class D fire extinguisher. 

• Larger batteries contain more lithium which reacts 

with water. 

• Hence, these fires are best handled with a foam 

extinguisher, CO2, powder graphite, copper powder or 

sodium carbonate. 

• If the fire can’t be extinguished, you'll need to let it burn in a 

• controlled  way,  treating  the  surrounding  area  with  water  to prevent the fire from 

spreading. 
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• If you have a battery pack, each cell may burn on a different timetable when hot, 

so place the pack outside until completely burned out. 

 

Typical Battery specifications for different EV segments 

 

 
 

Methods of Electric Vehicle Battery Recharging 

 

 All-electric vehicles 
Plug-in hybrid electric 

vehicles 

EV charging stations ✓ ✓ 

Regenerative braking ✓ ✓ 

Internal combustion engine  ✓ 

 



 

191 

   
Handbook on NREDCAP Activities 

• For both AEVs(Alternating electric vehicles) and PHEVs( plug in hybrid electric vehicles), 

the battery is typically charged through a standard connector and receptacle that works with 

any Level 1 (120 V AC) or Level 2 (240 V for residential/208 V for commercial) plug. 

Some rapid charging stations use different receptors (known as SAE receptors) which are 

not standardized. The type of vehicle you purchase will determine the charging station you 

can use. 

Scenarios and sales forecasts 

 

  

https://www.energysage.com/electric-vehicles/charging-your-ev/how-do-ev-charging-stations-work/


 

192 

   
Handbook on NREDCAP Activities 

Capacity of battery packs 

     

Current and desired driving range of different EV categories in India 
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Raw materials used in batteries 

 

Blade battery 

• The Blade Battery is a 96 cm long and 9 cm wide single-cell battery with unique design, 

which can be placed in an array and inserted into a battery pack like a blade. It has various 

length and thickness. The space utilization of the battery pack is increased by over 50% 

compared to conventional lithium iron phosphate block batteries. The driving range of 

electric vehicles equipped with Blade Battery can reach more than 600 kilometers. 

• In the nail penetration test, a battery industry's stringent safety test, the Blade Battery 

emitted no smoke or fire after being penetrated, and its surface temperature reached only 

30 to 60 °C. It is currently the only power battery in the world that can safely pass the test. 

In addition, it successfully passed an extreme safety test that saw it being rolled over by a 

46-ton heavy-duty truck. The Blade Battery also passed other extreme test conditions, such 

as being crushed, bent, being heated in a furnace to 300 °C and overcharged by 260%. None 

of these resulted in a fire or explosion. 

• The Blade Battery was officially launched by BYD in 2020. Compared with ternary lithium 

batteries and traditional lithium iron phosphate batteries, it holds notable advantages in its 

high safety, long range, enduring longevity, ultra strength and high power. To address users' 

concerns about the safety of EV power batteries, BYD will only use the Blade Battery in 

all its pure electric passenger vehicles since July 2021. 
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7.5. Initiatives By NREDCAP  

Electric 2 Wheelers 

Emissions from ICE powered motor vehicles are responsible for about two-thirds of air 

pollution in urban areas. Among ICE’s Vehicles, 2-wheelers are about 79% of the total number 

of vehicles. 

At present various Electric Vehicles are available in the  market like Hero Electric, Ampere. 

Ather Energy, TVS, Bajaj, Indo Shell, Okinawa, Kinetic Green etc., 

The cost of average fuel charges of petrol 2-wheeler vehicle is more when compared to EMI 

amount (+) power charges of electric 2-Wheeler, apart from additional advantages like 

environmental and health benefits. 

Description ICE 2W (RS) E- 2W (Rs) Savings 

(Rs) 

Running Cost / Km (Rs) 2.5 0.15 2.35 

Average fuel/energy Charges for 50 Km / 

day 

90 7.5 82.5 

EMI Charges (Rs) - 2000 - 

Total Expenditure per Month (Rs) 2700 2225.00 475.00 

Average savings per annum - - 5,700.00 

3-Wheelers Retrofitting with Battery Swapping Stations 

• There are over 6.9 Lakh conventional fuel driven auto rickshaws on the roads in the state 

of AP. These autos are spontaneous market responses to provide reliable, efficient and 

affordable short-range public transport services to people in cities, towns and villages. 

• These are low volume but high frequency services and very efficient feeders that can 

integrate bigger public transport systems and last mile connectivity to the doorsteps. 

• NREDCAP proposes to convert the existing ICE Autos into E-Autos by Retrofitting to 

improve the air quality in the state. 

• The vehicles will be fitted with modular and swappable batteries to reduce the upfront 

investment cost from the beneficiary. 

• Charging / Swapping stations will be set up across the city to swap the discharged batteries 

with a charged battery for ease of operation  
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• With the introduction of Battery Charging and Swapping infrastructure and pay-as- you- 

go approach will not only reduce upfront acquisition cost of EVs, but also significantly 

reduces the waiting time needed to recharge the battery pack. 

Electric 4 wheelers 

• With the debate surrounding petrol and diesel vehicles, every mainstream manufacturer is 

taking the Electric route. Therefore, all the manufacturers now are launching electric 

vehicles in India, since electricity-powered vehicles are greener than the ICE-powered ones 

& cheaper in operational expenses. 

• Some of the major car manufacturers have marked their entry into the EV space including 

Tata Motors, Mahindra & Mahindra, Hyundai Motor India and MG Motor India. 

NREDCAP deployed about 300 numbers of E-Cars to various Government Departments 

and also established 102 EV Charging Stations. Another 400 Chargers are expected to be 

installed at every 25 kms on highways and 3x3 kms grid in cities/ towns. 
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8. Green Hydrogen 

Hydrogen is the chemical element with symbol H and atomic number 1. Hydrogen is the 

lightest element. At standard conditions hydrogen is a gas of diatomic molecules having the 

formula H2. It is colourless, odourless, tasteless, non-toxic, and highly combustible. Hydrogen 

is the most abundant chemical substance in the universe, constituting roughly 75% of all 

normal matter. 

 

Hydrogen itself is an odorless, colourless gas no matter how it’s produced, but the various 

ways to make hydrogen are typically categorized by colour: 
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Green Hydrogen  

Green hydrogen is the name given to hydrogen gas that has been produced using renewable 

energy, such as wind or solar power, which create no greenhouse gas emissions. 

Green Hydrogen Production, Conversion and End Uses across the Energy System: 

• Green hydrogen is an energy carrier that can be used in many different applications. 

However, its actual use is still very limited.  

• Each year around 120 million tons of hydrogen are produced globally, of which two-thirds 

are pure hydrogen and one-third is in a mixture with other gases. 
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• Hydrogen output is mostly used for crude oil refining and for ammonia and methanol 

synthesis, which together represent almost 75% of the combined pure and mixed hydrogen 

demand.  

• Today’s hydrogen production is mostly based on natural gas and coal, which together 

account for 95% of production. 

• Electrolysis produces around 5% of global hydrogen, as a by-product from chlorine 

production.  
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Hydrogen Production: Electrolysis 

• Electrolysis is the process of using electricity to split water into hydrogen and oxygen. This 

reaction takes place in a unit called an electrolyzer. 

➢ What is an electrolyzer and how does it work? 

• Electrolysis – An Electrolyzer is a system that 

uses electricity to break water into hydrogen and 

oxygen in a process called electrolysis.  

• In its most basic form, an electrolyzer contains a 

cathode (negative charge), an anode (positive charge) 

and a membrane. The entire system also contains 

pumps, vents, storage tanks, a power supply, separator 

and other components. 

•  Water electrolysis is an electrochemical reaction 

which takes place within the cell stacks. Electricity is applied to the anode and 

cathode across the proton exchange membrane (PEM) and causes the water (H20) to 

split into its component molecules, hydrogen (H2) and oxygen (O2). 

Different types of electrolytes: 

 



 

205 

   
Handbook on NREDCAP Activities 

Electrolysis: 

➢ Splitting water molecules, or the process of electrolysis, is one of the most promising 

pathways towards green hydrogen.  

➢ The hydrogen and oxygen produced from this process are 99.99% pure.  

➢ However, less than 4-5% of the world’s hydrogen is produced by electrolysis, given the 

nascency of the technology. 

➢ Though there are several types, an electrolyser fundamentally consists of two electrodes – 

cathode (negatively charged), anode (positively charged) and a membrane. 

➢ Electrolysis is the electrochemical reaction that occurs within the cell when electricity is 

passed from the anode to the cathode across the membrane.  

➢ This results in the splitting of the water molecules into hydrogen and oxygen. Electrolysers 

used can be of different sizes.  

➢ They range from small-scale laboratory levels to production units that can produce several 

megawatts of electricity (MW). 

Some examples of commercially operated electrolysers are electrolysers are Alkaline 

Electrolysers (AE), Polymer Electrolyte Membrane (PEM), with Solid Oxide Electrolyser 

(SOE) and Anion Exchange membrane (AEM) Electrolysers being at nascent stages. 

Alkaline electrolysis is the most well-established and commercially available technology 

used primarily by the fertiliser and chlorine industries.  

Schematic illustration of a basic alkaline water electrolysis system. 

➢ In this process, the two electrodes operate in a liquid alkaline solution of either potassium 

hydroxide or sodium hydroxide. 

https://www.hmoob.in/wiki/Carbon-neutral_hydrogen_production
https://www.sciencedirect.com/science/article/pii/S0360319917339435
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➢ Electrodes are separated by a membrane which allows transfer of hydroxide ions from one 

electrode to another. 

➢ This process operates at temperatures between 60 degrees Celsius and 80 degrees Celsius, 

a 1-30 bar pressure, and an efficiency of about 70%.  

➢ Metals such as nickel are used as electroactive cathode materials since they have good 

corrosion resistance in an alkaline medium. 

In Polymer Electrolyte Membrane (PEM) Electrolysis, water is electrochemically 

split into hydrogen (cathode) and oxygen (anode) using renewable electricity, with poly 

sulfonated membranes acting as the proton conductor.  

PEM water electrolysis has great advantages 

such as compact design, high current density 

(above 2A cm-2), high efficiency, fast 

response, and small footprint.  

In addition, it can be operated at low 

temperatures (20–80 degrees Celsius) to 

produce ultra-pure hydrogen and oxygen, 

which have a significant economic value. 

However, platinum group metals (PGMs) 

like platinum, iridium, and ruthenium as catalysts make PEM electrolysis the most expensive 

electrolysis method because of initial capital expenditure (CAPEX).  

However, it offers better flexibility. The membrane-electrode unit – the heart of a PEM 

electrolysis cell – accounts for up to 70% of the total cost.  

Material costs, including precious metals, account for up to 30% of the cost. 

Solid Oxide Electrolysis (SOE) is based on an electrochemical process that uses a solid 

ceramic material as the electrolyte to split the water molecule by transferring oxygen ions 

through a conductive membrane.  
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Solid Oxide Electrolysis 

Solid oxide electrolysis operates at high pressure and temperatures (500–850 degrees Celsius) in 

the presence of metals as the catalyst.  

This process is still developing and lies between 3 and 4 on the technology readiness level (TRL) 

scale. 

Anion Exchange membrane (AEM) works in an alkaline environment and is designed to allow 

only anions to permeate and impermeable other gases. 

 

Anode Exchange Membrane 

The method requires non-noble metals such as nickel, cobalt, iron as a catalyst. 

It operates at a temperature range between 50 – 60 degrees Celsius and pressure between 1-30 bar. 

The purity of hydrogen is 99.99%. The process is still at the R&D level. 
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Pro and Cons of various Technologies of Electrolysers 

 

 

 

Technology Comparison of different types of Electrolysis 
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Technology Comparison of different types of Eectrolysis 

S.N

o 

Type of 

Electrolyser 

Purity of 

H2 gas(%) 

Hydrogen 

output (kgh-

I) 

Stack 

lifetime 

(‘000 hours) 

Capital 

Cost 

(Euro/K

W) 

Capital 

Cost 

(Rs/KW) 

1 Alkaline 

Electrolyser 

99.50 <68.3 60-90 1000-

2000 

80000- 

160000 

2 Polymer Electrolyte 

Membrane 

99.9999 <3.59 20-60 1860-

2000 

149000- 

160000 

3 Solid Oxide 

Electrolyser 

99.90 <3.59 <10 >2000 >160000 

4 Anion Exchange 

Membrane 

99.99 <0.089 >5   
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For production of 1 Kg of Hydrogen 9 liters of water and 50-55 KWh power is required.  

 

 

 

 

Why Liquefy Hydrogen?  

Hydrogen is an excellent energy carrier with respect to weight. 1 kg of hydrogen contains 33.33 

kWh of usable energy, whereas petrol and diesel only hold about 12 kWh/kg. 

In terms of volumetric energy density however, hydrogen is outperformed by liquid fuels. This 

poses a challenge when hydrogen must be transported from the place of its generation to a refuelling 

station. 

Petrol and diesel carry around 8.8 and 10 kWh/litre, respectively. 

9 Ltrs of H2O 

Electrolysis 

Electricity 

50 – 55 KWh 

1Kg of Hydrogen 

8 Kg of Oxygen 
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Under ambient conditions, a cubic metre of hydrogen provides some 3 kWh, equivalent to 0.003 

kWh per litre. Pressurised hydrogen contains about 0.5 kWh/litre at 200 bar, 1.1 kWh/litre at 500 

bar and 1.4 kWh/litre at 700 bar. 

The best way of transporting hydrogen in terms of energy density is liquid hydrogen, achieving 

more than 2.3 kWh/litre. The drawback of hydrogen liquefaction is the amount of energy involved. 

This is partly due to the very low temperatures required to condense into its liquid state (about -

253°C). 

State of the art hydrogen liquefaction technology has a power consumption of 12 kWh/kg. This is 

equivalent to 36% of the useable energy contained in 1 kg of hydrogen (33.33 kWh/kg, see above). 

Availability of Green Hydrogen Electrolysers 

1. Ohmium Electrolyzers 

US-based Ohmium International has started India’s first green hydrogen 

Electrolyzer manufacturing unit at Bengaluru, Karnataka. The factory will manufacture India-

made Proton Exchange Membrane (PEM) Hydrogen Electrolyzers. 

✓ 1Kg of Green Hydrogen = 14.128 Ltrs of liquid hydrogen 

✓ 1 kg of Green hydrogen consists of 33.6 kWh Energy 

✓ 1Kg of hydrogen can give mileage of 97-100 KMs for latest fuel cell cars 

Process Energy source Feedstock 

Capital cost 

(M$) 

Hydrogen 

cost ($/kg) 

SMR with CCS Standard fossil fuels Natural gas 226.4 2.27 

SMR without CCS Standard fossil fuels Natural gas 180.7 2.08 

CC with CCS Standard fossil fuels Coal 545.6 1.63 

CG without CCS Standard fossil fuels Coal 435.9 1.34 

ATR of methane with 

CCS 
Standard fossil fuels Natural gas 183.8 1.48 

Methane pyrolysis 
Internally generated 

steam 
Natural gas – 1.59–1.70 

Biomass pyrolysis 
Internally generated 

steam 
Woody biomass 53.4–3.1 1.25–2.20 

Biomass gasification 
Internally generated 

steam 
Woody biomass 149.3–6.4 1.77–2.05 
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Process Energy source Feedstock 

Capital cost 

(M$) 

Hydrogen 

cost ($/kg) 

Direct bio-photolysis Solar Water + algae 50 $/m2 2.13 

Indirect bio-

photolysis 
Solar Water + algae 135 $/m2 1.42 

Dark fermentation – Organic biomass – 2.57 

Photo-fermentation Solar Organic biomass – 2.83 

Solar PV electrolysis Solar Water 12–54.5 5.78–23.27 

Solar thermal 

electrolysis 
Solar Water 421–22.1 5.10–10.49 

Wind electrolysis Wind Water 504.8–499.6 5.89–6.03 

Nuclear electrolysis Nuclear Water – 4.15–7.00 

Nuclear thermolysis Nuclear Water 39.6–2107.6 2.17–2.63 

Solar thermolysis Solar Water 5.7–16 7.98–8.40 

Photo-electrolysis Solar Water – 10.36 

 

How Hydrogen Transportation Works 

• Today, hydrogen is transported from the point of production to the point of use via pipeline and 

over the road in cryogenic liquid tanker trucks or gaseous tube trailers. 

• At the point of hydrogen use, additional infrastructure components that are commonly deployed 

include compression, storage, dispensers, meters, and contaminant detection and purification 

technologies. 

• For example, stations being deployed to dispense hydrogen into medium- and heavy-duty fuel 

cell vehicles are expected to compress the hydrogen to 350–700 bar pressure and dispense at up 

to 10 kg/min.  

• Hydrogen delivery, on-site storage, and dispensing technologies: 

➢ Gaseous Hydrogen 

➢ Liquid Hydrogen 

➢ Novel Hydrogen Carriers 

➢ On-site and bulk storage dispensing hydrogen fuel to vehicles 
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Common Types of Hydrogen Transportation 

Gaseous Hydrogen 

• Gaseous hydrogen is most commonly delivered either by trucks or through pipelines. Because 

gaseous hydrogen is typically produced at relatively low pressures (20–30 bar), it must be 

compressed prior to transport.  

• Gaseous hydrogen is compressed to pressures of 180 bar (~2,600 psig) or higher into long 

cylinders which are stacked on the trailer that the truck hauls.  

• Gaseous hydrogen can also be transported through pipelines much the way natural gas is today.  

• This is common for long distance and high-volume transport. 
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Liquid Hydrogen 

• Hydrogen is most commonly transported and delivered as a liquid when high-volume transport 

is needed in the absence of pipelines.  

• To liquefy hydrogen it must be cooled to cryogenic temperatures through a liquefaction process. 

Trucks transporting liquid hydrogen are referred to as liquid tankers. 

Novel Hydrogen Carriers 

• Hydrogen carriers store hydrogen in some other chemical state rather than as free hydrogen 

molecules. Additional research and analyses are underway to investigate novel liquid or solid 

hydrogen carriers for use in delivery. 

• Carriers are a unique way to deliver hydrogen by hydrating a chemical compound at the site of 

production and then dehydriding it either at the point of delivery or once it is on-board the fuel 

cell vehicle. 

Usage of Green Hydrogen in Different Sectors 

Green hydrogen as fuel 

• Thanks to technologies like the fuel cell, green hydrogen is being used in transport, providing a 

sustainable mobility alternative. Cars that run on this clean energy have a hydrogen tank that 

connects to the fuel cell, where the electricity that powers the engine is generated. 

• Fuel cell electric vehicles (FCEVs) signify a revolution in the energy and transport sector 

towards using fuel with a carbon-neutral footprint.  

• They currently only account for 0.5 % of new low-emission vehicle sales. However, as stated 

by the International Energy Agency, the market for FCEVs is beginning to flourish. 

• Green hydrogen will also be key for mining vehicles, trains, aircrafts, Lorries, buses and even 

maritime transport.  

Green hydrogen in industry 

• Hydrogen is currently mainly used in two sectors. One use is in the chemical industry for 

manufacturing ammonia and fertilizers.  

• While it’s second main use is in the petrochemical industry to produce petroleum products. 

 



 

215 

   
Handbook on NREDCAP Activities 

Green hydrogen in domestic use 

• With regard to domestic use, there are already several sustainable projects underway that aim 

to replace the natural gas network with a green hydrogen network that provides electricity and 

heat to households without producing pollutant emissions. 

• Green hydrogen is undoubtedly taking a leading role in the decarburization of the economy. 

Indeed, renewable energies will power the world However, there are still challenges ahead with 

regard to its rollout: reducing production costs, optimizing its storage and deploying minimal 

infrastructure. There are some obstacles that we will manage overcome in order to cement green 

hydrogen as the energy that is no longer of the future, but of a more sustainable present. 

 

Global Scenario 

• Hydrogen could account for up to 12% of global energy use by 2050. 

• Climate change and net-zero commitments are accelerating the shift from fossil fuels to 

alternatives such as clean hydrogen. 

• The race is on to adopt hydrogen technologies, with some countries positioning to become 

tomorrow’s hydrogen superpowers. 
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• Hydrogen isn’t a direct substitute for coal, oil and natural gas, but it can help to decarbonize 

parts of the economy. 

• The global quest for clean energy is disrupting the fossil fuel-based world order. Hydrogen 

could account for up to 12% of global energy use by 2050, leading to the rise of new energy 

superpowers, according to a recently released report. 

 

Shifts in the value of trade in energy commodities, 2020 to 2050 
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Current Global Scenario 

• Globally, green hydrogen is becoming a key area of focus given the international climate agenda 

and countries requiring reductions in global Greenhouse Gas (GHG) emissions that is needed 

to limit global warming below 2°C by the end of the century. 

• However, estimates say that green hydrogen accounts for less than 1 per cent of total annual 

hydrogen production. 

• Many countries have announced their hydrogen roadmaps such as European Union (EU), 

Australia and Japan and many more may join in future. 

• Alongside, the infrastructure and logistics are also being developed keeping in mind the 

requirements of green hydrogen. 

• Many oil and gas firms are also viewing green hydrogen as the energy of the future and targeting 

various projects on it. 

 

Estimates for global hydrogen demand in 2050 
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The Indian Scenario 

• India has emerged as a global leader in combating climate change and is making visible efforts 

to reduce global warming and substantially reduce its carbon footprint in the future. 

• For India’s energy transition to clean fuels, the adoption of green hydrogen to generate energy 

would bring significant benefits. 

• However, the high cost involved and only a handful of companies manufacturing electrolyzers 

that are used in the production of green hydrogen are key roadblocks in India’s journey to 

producing green hydrogen at a large scale. 

• The Government of India has launched the National Hydrogen Energy Mission in the Union 

Budget of India 2021-22 that aims to meet India’s climate targets in a time bound manner. 

• The core focus areas include pilot projects, infrastructure and supply chain, research and 

development, and regulations and public outreach. 

• Thus, India is on its way to having a future made of clean energy 
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Cost Analysis of Green Hydrogen in India: 

• India’s endeavour in hydrogen technologies dates back to 1976, when the Department of 

Science and Technology sponsored hydrogen projects in universities and technical institutes. 

•  At present, India produces around 6.7 Mt of hydrogen annually. A report published by The 

Energy and Resources Institute anticipates the demand to reach 23 Mt in 2050. The current 

price of hydrogen in the country ranges from INR 340 to 400 per kg. (USD 4.5 to 5.3 per kg). 

•  The cost parity is expected to be achieved when green hydrogen is produced at INR 150 per 

kg (USD 2 per kg).  

S No Fuel Calorific Value of Fuel 

(kcal/kg) 

Calorific Value of Fuel 

(kj/kg) 

1 Cow Dung 1912 8,000 

2 Wood 5258 22,000 

3 Coal 7887 33,000 

4 Biogas 9560 40,000 

5 Diesel 10755 45,000 

6 Kerosene 10755 45,000 

7 Petrol 10755 45,000 

8 Methane 11950 50,000 

9 LGP 13145 55,000 

10 Hydrogen 35850 1,50,000 

*  Conversion 1 kj = 0.239006 kcal 

Calorific values 

• Refineries, fertilizer, and the steel industry are major consumers of hydrogen in the country. 

Apart from industries, active research, development, and demonstration is being carried out in 

the area of electricity production, hydrogen storage, and mobility (fuel cell powered cars, rail, 

truck, bus, ships). 

• High technology cost, risk of undesirable sunk cost, absence of dedicated government  
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 Grey Hydrogen Blue Hydrogen Green Hydrogen 

Derived from Natural gas Natural Gas Water Splitting and 

Renewable Power 

Method Steam Methane 

Reforming 

Advanced Gas 

Reforming 

Electrolysis 

GHG Emissions High Low Zero 

Carbon Capture CO2 emitted in the 

atmosphere 

CO2 captured and 

stored 

No CO2 emissions 

Cost of Production Rs. 100 – 200 / Kg Rs. 300 / Kg Rs. 350 – 400 / Kg 

Production cost of hydrogen 

• Policy, and lack of public awareness have been significant barriers in front of India’s hydrogen 

economy. However, the recent policy developments portray India’s serious intentions in 

transitioning towards green hydrogen in the long term. 

• India’s government has proposed spending INR 800 Cr by 2024 in its Union budget for FY 

2021-22.  

• It mentions pilot projects, infrastructure and supply chain, research and development, and 

regulations and public outreach as core focus areas. 

 

Opportunities and Challenges 

• India has discovered one of the lowest solar PV generation costs globally through a reverse 

auction mechanism. 
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•  While the country’s lowest cost of solar PV generation stands at INR 1.99 per kWh, most of 

the projects are being installed in the range of INR 2.5 to 4 per kWh. 

• According to International Renewable Energy Agency’s report, reducing the cost of renewable-

based electricity by half can halve the Levelized cost of green hydrogen if other cost 

components (capital cost, annual load factor of electrolyzer) remain unchanged. 

• India has the potential to bring down the cost of green hydrogen by using low-cost renewable 

generating plants and cost-curtailment experience gained through solar and wind reverse 

auctions. 

• The present storage and transportation technologies are expected to be mature and cost-

effective by 2030.  

• Hence, the production and near-real-time utilization of hydrogen at the same location can be 

promoted to safeguard investments against undesirable sunk costs. 

• Production of green hydrogen requires water and green electricity as input to the electrolyzer.  

• Each Kg of hydrogen uses around 

8.92 litres of demineralized water. 

The availability of sufficient 

water streams is critical as it is a 

valuable and limited resource 

having multiple application areas. 

• Desalination plants can be set up 

to process wastewater or seawater 

for electrolysis to avoid possible 

water usage conflicts. 

• Freshwater from such 

desalination plants can also be 

provided to the local population if 

the plants are set up in water 

scares regions. Green hydrogen as 

an energy sector can become a reality in India if the large availability of renewable and water 

resources is used optimally. 
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The Way Forward 

• Renewables have been torchbearers of the green initiative since the beginning of the 21st 

century.  

• Hydrogen can play the same role by the mid-century as the goalpost of going green shifts from 

merely reducing GHG emissions to achieving net-zero emissions.  

• The success of government initiatives lies in administering the right mix of intra and inter-

sectorial policies.  

• It is undoubtedly clear that policymakers’ decisions today will have a long-lasting impact on 

the country’s energy story.  

• The wish and will by the government, in conjunction with stable and sustained policies instead 

of stop-go policies, ensure an expedited as well as smooth transition towards the green 

hydrogen ecosystem.  

• India’s immediate policy announcements will set the context for the role of hydrogen in its 

energy transition amid ongoing hype and hope around it. 

8.1. Fuel Cell Electric Vehicles 

Fuel cell electric vehicles (FCEVs) are powered by hydrogen. They are more efficient than 

conventional internal combustion engine vehicles and produce no tailpipe emissions—they only 

emit water vapor and warm air. FCEVs and the hydrogen infrastructure to fuel them are in the early 

stages of implementation. The U.S. Department of Energy leads research efforts to make hydrogen-

powered vehicles an affordable, environmentally friendly, and safe transportation option. Hydrogen 

is considered an alternative fuel under the Energy Policy Act of 1992 and qualifies for alternative 

fuel vehicle tax credits. 

What is a fuel cell electric vehicle? 

• FCEVs use a propulsion system similar to that of electric vehicles, where energy stored as 

hydrogen is converted to electricity by the fuel cell. Unlike conventional internal combustion 

engine vehicles, these vehicles produce no harmful tailpipe emissions.  

• FCEVs are fueled with pure hydrogen gas stored in a tank on the vehicle. Similar to conventional 

internal combustion engine vehicles, they can fuel in less than 4 minutes and have a driving 

range over 300 miles. FCEVs are equipped with other advanced technologies to increase 
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efficiency, such as regenerative braking systems that capture the energy lost during braking and 

store it in a battery. Major automobile manufacturers are offering a limited but growing number 

of production FCEVs to the public in certain markets, in sync with what the developing 

infrastructure can support. 

How Do Fuel Cell Electric Vehicles Work Using Hydrogen? 

• Like all-electric vehicles, fuel cell electric vehicles (FCEVs) use electricity to power an electric 

motor. In contrast to other electric vehicles, FCEVs produce electricity using a fuel cell powered 

by hydrogen, rather than drawing electricity from only a battery. 

• During the vehicle design process, the vehicle manufacturer defines the power of the vehicle by 

the size of the electric motor(s) that receives electric power from the appropriately sized fuel 

cell and battery combination. Although automakers could design an FCEV with plug-in 

capabilities to charge the battery, most FCEVs today use the battery for recapturing braking 

energy, providing extra power during short acceleration events, and to smooth out the power 

delivered from the fuel cell with the option to idle or turn off the fuel cell during low power 

needs.  

• The amount of energy stored onboard is determined by the size of the hydrogen fuel tank. This 

is different from an all-electric vehicle, where the amount of power and energy available are 

both closely related to the battery's size. Learn more about fuel cell electric vehicles. 

Key Components of a Hydrogen Fuel Cell Electric Car 

Battery (auxiliary): In an electric drive vehicle, the low-voltage auxiliary battery provides 

electricity to start the car before the traction battery is engaged; it also powers vehicle accessories 
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Battery pack: This high-voltage battery stores energy generated from regenerative braking and 

provides supplemental power to the electric traction motor. 

DC/DC converter: This device converts higher-voltage DC power from the traction battery pack 

to the lower-voltage DC power needed to run vehicle accessories and recharge the auxiliary battery. 

Electric traction motor (FCEV): Using power from the fuel cell and the traction battery pack, this 

motor drives the vehicle's wheels. Some vehicles use motor generators that perform both the drive 

and regeneration functions. 

Fuel cell stack: An assembly of individual membrane electrodes that use hydrogen and oxygen to 

produce electricity. 

Fuel filler: A nozzle from a fuel dispenser attaches to the receptacle on the vehicle to fill the tank. 

Fuel tank (hydrogen): Stores hydrogen gas onboard the vehicle until it's needed by the fuel cell. 

Power electronics controller (FCEV): This unit manages the flow of electrical energy delivered 

by the fuel cell and the traction battery, controlling the speed of the electric traction motor and the 

torque it produces. 

Thermal system (cooling) - (FCEV): This system maintains a proper operating temperature range 

of the fuel cell, electric motor, power electronics, and other components. 

Transmission (electric): The transmission transfers mechanical power from the electric traction 

motor to drive the wheels. The electrons are forced to travel through an external circuit to perform 

work (providing power to the electric car) then recombine with the protons on the cathode side 

where the protons, electrons, and oxygen molecules combine to form water.  
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The Fuel Cell Electric Vehicle (FCEV) 

NREDCAP is in discussions with various stakeholders to explore the opportunities in promotion 

of Green Hydrogen. A meeting with has been held at NREDCAP HO with officials of M/s. Bloom 

Energy India Pvt. Ltd. exploring their technology in promoting Green Hydrogen. 
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9. Annexures 

9.1. Andhra Pradesh Solar Power Policy – 2018 

GOVERNMENT OF ANDHRA PRADESH 

ABSTRACT 

ENERGY, INFRASTRUCTURE & INVESTMENT DEPARTMENT - Development of 

Solar Power in Andhra Pradesh – Andhra Pradesh Solar Power Policy-2018 – Orders – 

Issued. 
 

ENERGY, INFRASTRUCTURE & INVESTMENT (PR.II) DEPARTMENT 

 

 S.No.1 Dated:03-01-2019 

Read the following: 

1. G.O.Ms.No.39, Energy (Res) Deptt., dated26.09.2012. 

2. G.O.Ms.No.44, Energy (Res) Deptt., dated16.11.2012. 

3. G.O.Ms.No.8, Energy,I&I( Pr.II) Deptt.,dated.12.02.2015. 

4. The VC&MD, NREDCAP, FileNo.NREDAP-14023/1/2018. 

5. The GA (Cabinet ) Dept., U.O.Note.No.538/2018,dated:27.12.2018. 

**** 

ORDER: 

The Government of Andhra Pradesh had earlier issued the “Andhra Pradesh Solar Power 

Policy, 2015” vide G.O.Ms.No.8 dated 12.02.2015 to promote solar power generation in the 

State. Considering the good Solar Power potential existing in the State, the capacity addition 

achieved so far, the falling in solar tariffs in the recent times, etc., there is need to bring out New 

Solar Power Policy duly taking into consideration the recent developments in the Solar power 

sector. 
 

2. Government, after detailed discussions on the proposal received in the reference 4th read 

above, with various stake holders viz., APTRANSCO, APDISCOMS, NREDCAP, Solar Power 

Developers and Solar Manufacturers Associations, hereby issue the Andhra Pradesh Solar Power 

Policy-2018 superseding the earlier Policy issued in G.O 3rd read above, as mentioned below: 

ANDHRA PRADESH SOLAR POWER POLICY – 2018 

PREAMBLE 

India is blessed with abundant sunshine and solar power is expected to play a critical role in 

meeting the energy needs of the country in the long run. Solar power projects can be setup in a 

much shorter timeframe when compared to conventional power projects and the cost of solar 

power has become more economical today. Solar power can also help meet  energy requirements 

for both grid connected as well as off-grid applications such as solar powered agricultural 

Pumpsets. 

Andhra Pradesh is poised for rapid industrial growth driven by infrastructure investments and 



 

228 

   
Handbook on NREDCAP Activities 

has also been selected by Ministry of Power as one of the pilot states for implementation of the 

24X7 – Power for All (PFA) scheme. Solar energy can become an important source in meeting 

the growing power requirements of the State. 

AP has large agriculture consumption constituting around 24% of the total energy consumption 

of the State. Solar power can also help shift the agriculture load and meet the power demand 

during the day time. 

The State government is keen to tap the immense solar potential and promote this clean source 

of energy to meet the rising energy requirements of the State. The following factors make Andhra 

Pradesh an ideal location for setting up Solar Power Projects: 

• Availability of about 300 sunny days in a year with solar insolation of more than 5 

kWh/m²/day. 

• Amongst the best performing power distributing companies in India (APEPDCL and 

APSPDCL). 

• An efficient and strong evacuation infrastructure that can facilitate distributed 

generation. 

The Government of Andhra Pradesh had earlier issued the “Andhra Pradesh Solar Power  Policy 

– 2012” vide G.O.Ms.No.39 dated 26.09.2012 and G.O.Ms No.44 dated 16.11.2012 and again 

issued “Andhra Pradesh Solar Power Policy, 2015” vide G.O.Ms.No.8 dated 12.02.2015 to 

promote solar power generation in the State. The Andhra Pradesh Solar Power Policy, 2015 

which provided many fiscal incentives for large scale promotion of projects helped in aggressive 

capacity additions and thereby driving the cumulative installed capacity of solar power in the 

state to 2515.78 MW. This policy was particularly supported with fiscal incentives because the 

cost of power from solar was way higher than the average power purchase cost of the state during 

2014-15. But seeing the current trend of falling solar prices which is way less than Rs.3 per unit 

at present, it is felt necessary to revisit the clauses and come out with a new comprehensive policy 

for the promotion of solar power to meet the demand for power in an environmentally sustainable 

manner. 

To meet the twin objectives of energy security and clean energy considerations, this policy aims 

to promote widespread usage of solar power and to meet the following objectives. 
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OBJECTIVES: 

a) To target a minimum total solar power capacity addition of 5,000 MW in the next five 

years in the State with a view to meet the growing demand for power in an environmentally 

sustainable manner. 

b) To develop solar park(s) with the necessary utility infrastructure facilities to encourage 

developers to set up solar power projects in the State. 

c) To promote distributed generation that can help in avoiding upstream network cost and 

contribute towards loss reduction. 

d) To deploy solar powered agricultural Pumpsets and meet power requirements of farmers 

during daytime. 

e) To promote local manufacturing facilities which will generate employment in the State. 

i. Operative Period 

This policy shall come into operation with effect from the date of issuance and shall remain 

applicable for a period of five (5) years and/ or shall remain in force till such time a new policy 

is issued. 

Solar Power Projects (SPP) that are commissioned during the operative period shall be eligible 

for the incentives declared under this policy, for a period of ten (10) years from the date of 

commissioning - unless otherwise the period is specifically mentioned for any incentive. 

ii. Eligible Developers 

All registered companies, Government entities, partnership companies/firms, individuals and all 

consumers of APDISCOM(s) will be eligible for setting up of Solar Power Projects within the 

State for sale of electricity/captive use, in accordance with the Electricity Act – 2003, as amended 

from time to time. The entity desiring to set up Solar Power Project shall intimate the Nodal 

Agency as per the para (5) of this policy and also submit the DPR of the project with the details 

of technical and financial capabilities of the developer, based on which the Nodal Agency will 

allocate the capacity for development. 

Before allocating the capacity for development, the Nodal agency shall apprise whether the 
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proposal is technically, financially and commercially feasible. Nodal agency shall also apprise 

whether proposer has the required technical, commercial, managerial and financial capability to 

execute the project. Nodal agency shall apprise the existing installed capacity, existing 

generating capacity, required installed capacity and generating capacity. 

iii. Solar Power Projects 

a) Sale of power to AP Discom(s) 

The Government will promote setting up of Solar Power Projects for sale of power to 

APDiscoms. It is envisaged that the Discoms would procure around 2,000 MW of solar power 

capacity in a phased manner within the next five (5) years depending on the requirement in the 

State. The Discoms would enter into long term PPA of 25 years with developers who are selected 

based on a competitive procurement process as per the tariff based competitive bidding 

guidelines notified by the Ministry of Power. As per the communication vide DO Lr No. 

8/7/2017-EFM, dt 12.01.2018, the MNRE has informed that the competitive bidding guidelines 

for solar power does not cover projects below 5 MW capacity for intra-state and accordingly the 

procurement of power from solar power projects having capacity less than 5 MW shall be at Feed 

in Tariff (FiT) determined by AP Electricity Regulatory Commission to the extent power 

required within the State. 

b) Third party sale / Captive use 

The government will encourage solar power producers to set up Solar Power Projects for captive 

use within the State or third party sale within and outside the State of Andhra Pradesh. These 

projects will also qualify for Renewable Energy Certificates (RECs) subject to applicable 

regulations/ guidelines issued by the appropriate commission. 

c) Solar Parks 

The Government of A.P will develop initially 4000 MW capacity Solar Parks. The State 

Government, under this policy, will help facilitate in building up the necessary infrastructure like 

power evacuation, water requirements and internal roads. 

 

Solar Park shall consist of various zones viz. Solar Power Projects, Manufacturing Zones, R & 

D and Training Centres. The State will extend all facilities and fiscal incentives provided by 
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Central Government/ National Solar Mission to the manufacturers in Solar Parks. 

Special Purpose Vehicle(s) (SPV’s) will be established for development of infrastructure and 

management of Solar Park. The SPV will formulate Policy and Rules in respect of land allotment, 

sharing of development cost by the solar power producers and manufacturers. The SPV will 

develop the initial infrastructure from the funds allocated by GoI and GoAP, which will be 

 subsequently recovered from the solar power producers whose projects are located in Solar Parks 

by levying development charges. 

d) Solar Rooftop Projects – Gross/Net Metering 

The Government will promote solar rooftop systems on public buildings, domestic, commercial 

and industrial establishments on gross and or net meter basis. The consumer(s) are free to choose 

either net or gross meter option for sale of power to Discom under this policy. The applicable 

tariff for either of the cases shall be equal to the average pooled power purchase cost which will 

be determined by APERC for the year during which the project is synchronized with the grid and 

the applicable tariff at the time of CoD will be paid for 25 years, in case of projects executed 

under both net metering and gross metering basis. 

The above tariffs shall be applicable for a period of 25 years for Eligible Developers who set up 

solar rooftop projects within the Operating Period of this policy. 

The Obligated Entities as per the RPPO Regulations of APERC, are eligible for adjusting the 

power generated from rooftop projects towards their obligation to meet RPPO provided 

necessary metering is arranged for measuring the solar power as per the regulations of APERC. 

The metering facility will be extended for all Eligible Developers who intend to setup solar 

photovoltaic plants at their premises. Eligible Developers who wish to avail the metering facility 

will have to apply through online mode to the Discoms – either on their websites and/or through 

designated mee seva / customer service centres. All approvals/clearances shall be disposed by 

the respective Discom within 14 days from the date of application the projects of capacity up to 

1000 KWp at a single location will be permitted. 

The projects set up on the roofs of the buildings and also in the open areas within the premises 

of the consumer are categorized as solar rooftop projects, as per the guidelines of MNRE. In case 

of different rooftops belong to single owner in a city or town, the combined solar power 
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generation will be adjusted against the combined consumption recorded in various energy meters. 

Permission will be given to the group of persons/societies to set up Solar Power Projects and will 

be treated as collective generation for supply of power to the households of each society 

/group member. The DISCOMs will deduct the above energy from the consumed energy of 

individual service connections and balances (either excess or lower) can be billed on net metering 

basis. No Distribution losses and charges will be collected from the Group/Society/ individuals 

by the DISCOMs. 

Eligible Developers are allowed to avail the relevant subsidies and incentives from MNRE under 

JNNSM scheme. The eligible subsidy for net metering systems may be processed through 

NREDCAP (Nodal agency) or Channel Partners of MNRE, GOI. The sanction and release of the 

subsidy will be as per the guidelines issued by MNRE from time to time. 

The modalities for implementing the rooftop policy including metering, billing, settlement, 

payment(s) and technical aspects etc. shall be issued by APEPDCL within 30 days from the date 

of issue of this policy, which would be followed by all DISCOMS in the State. 

e) Solar pump sets 

The State government in collaboration with the Central Govt/MNRE /MOP/Multilateral agencies 

will undertake measures to enable gradual replacement of conventional pump sets to solar 

powered pump sets through subsidy support. Nodal agency will facilitate with government 

agencies for availing subsidies, grants and/ or incentives on behalf of APDiscoms. 

 

It is envisaged that 50,000 solar powered pump sets will be operational in the State in the next 

five years without any additional financial burden on the farmers. The modalities of the scheme 

will be developed in consultation with all the stakeholders within 30 days from the date of issue 

of this policy. 

The Government will encourage Grid Connected Solar Pump sets to benefit the farmer 

community by way of sale of surplus energy to the DISCOMs. 

iv. Incentives from the State Government 
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To enable solar power capacity addition in the State, following incentives shall be provided for 

Eligible Developers for those projects setting-up during the operative period mentioned in the 

para one (1). 

a) Transmission and Distribution charges for wheeling of power 

Transmission and Distribution charges shall be exempted only for connectivity to the nearest 

Central Transmission Utility (CTU) via State Transmission Utility (STU) network for inter- state 

wheeling of power subject to the consent of APERC. 

b) Energy Banking 

Banking of 100% of energy shall be permitted during all 12 months of the year, based on the 

feasibility and prior approval of APTRANSCO/APDISCOMs. Banking charges shall be adjusted 

in kind @ 5% of the energy delivered at the point of drawal. The banking year shall be from 

April to March. 

Drawals from banked energy shall not be permitted during five (5) month period from 1st April 

to 30th June and 1st February to 31st March of each financial year. In addition, drawls of banked 

energy during the Time of the Day (ToD) applicable during the peak hours, as specified in the 

respective Retail Supply Tariff Order, shall also not be permitted throughout the year.  However, 

the provisions on banking pertaining to drawal restrictions shall be reviewed based on the power 

supply position in the State. Energy injected into the grid from date of synchronization to 

Commercial Operation Date (COD) will be considered as deemed energy banking. The 

unutilized banked energy shall be considered as deemed purchase by Discoms at 50% of the 

Average Pooled Power Purchase Cost as determined by the APERC for the applicable year. 

Energy settlement shall be done on monthly basis. 

The payment for the deemed purchase of un-utilized banked energy shall be capped to 10% of 

the total banked energy during the applicable year. 

c) Open Access 

Intra-state Open Access clearance for the whole tenure of the project or 25 years whichever is 

earlier will be granted as per the APERC Regulations amended from time to time. In absence of 

any response or intimation from the Nodal Agency to the generator within 21 days, then such 

application shall be considered to be deemed open access. 
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d) Renewable Energy Certificate(REC) 

All projects developed with the above incentives will be eligible for REC benefits subject to 

applicable regulations/orders of the appropriate commission. Deemed injection into the grid for 

in-house/co-located solar generation will also be eligible for REC benefits subject to applicable 

guidelines. 

e) Grid Connectivity and Evacuation facility 

The power generated from a Solar Power Project shall be injected at an appropriate voltage at 

the sub-station and/or interconnection point of the APTransco / Discom(s). The Eligible 

Developer shall bear the entire cost of construction of power evacuation facilities from the project 

upto the interconnection point and/or up to APTransco / Discom(s) substation. 

The Eligible Developer shall abide by the orders, rules, regulations and terms and conditions as 

approved by the Commission from time to time for operation of Solar Power Projects, power 

evacuation, transmission and wheeling of energy. Solar Power Projects will be exempted from 

paying the Supervision charges to AP Transco/Discom(s) only in case of transmission of power 

from State Transmission Utility (STU) to Central transmission utility (CTU). 

APTransco /Discom(s) will dispose the proposals for the technical feasibility for evacuation 

within 14 days from the date of receipt of application. Any upstream system strengthening 

requirement shall be borne by APTransco/Discom(s) on a priority basis. 

f) Deemed Industry Status 

Generation of electricity from Solar Power Projects shall be treated as eligible industry under the 

schemes administered by the Industries Department and incentives available to industrial units 

under such schemes shall be available to the solar power producers. The services of single desk 

portal can be made available for obtaining time bound statutory clearances. 

g) Deemed Public Private Partnership (PPP)Status 

Deemed PPP status shall be provided for projects coming up under category (A) as per para (3) 

of this policy. 

h) Non Agriculture Status 
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Deemed Non-Agricultural (NA) status for the land where Solar Power Projects will be accorded, 

on payment of applicable statutory fees. 

i) Must run status 

Injection from Solar Power Projects shall be considered to be deemed scheduled. 

j) Land 

It is the responsibility of the project developer to acquire the land required for the project. 

However, in case of land owned by Revenue Department, the land allotment shall be done as per 

the prevailing government policy. 

To facilitate faster execution of projects, the District Collector shall hand over advance 

possession of land including path ways to NREDCAP and the land shall be allotted on alienation 

basis to NREDCAP by fixing reasonable market value. After getting advance possession of the 

land, NREDCAP will allow the developer to start the construction duly taking necessary 

undertakings. NREDCAP shall enter into lease agreement with the developer once the project is 

commissioned. 

NREDCAP will pay the land cost as decided to the revenue authorities @ 10% of the market 

value for a period of 10 years. 

NREDCAP will collect the lease rentals for 25 years period @10% of the value of land with 10% 

increase in every 5 years block period, from the project developer from the date of 

commissioning of project and shall utilize for the payment to the Revenue authorities towards 

land cost and promotion of renewable energy and other new green and clean technologies in AP 

State. 

k) Pollution Clearance 

Solar PV power projects will be exempted from obtaining any NOC/Consent for establishment 

under pollution control laws from AP Pollution Control Board. 

v. Nodal Agency 

New and Renewable Energy Development Corporation of A.P. Ltd (NREDCAP) shall act as a 

Nodal Agency under this policy and as decided by the government from time to time. 
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The Nodal Agency and/or designated offices by the Nodal Agency shall be responsible for the 

following activities: 

a) Facilitate in obtaining revenue land – wherever is required. 

b) Facilitate in getting power evacuation and/ or Open Access as per 

the regulation issued by APERC and amended from time to time. 

c) Facilitate water allocation from concerned departments. 

d) Facilitate and process of proposals for availing subsidy for solar 

rooftop systems as per MNRE guidelines. 

e) Co-ordinate with MNRE/SECI/APTransco/Discom(s) and any other 

Central/State agencies in obtaining necessary clearances, approvals, grants 

and subsidies. 

vi. Administrative approval 

The applications received from the Eligible Developers as per the provisions of this policy should 

be in the prescribed format along with a registration fee of Rs.1000 for capacities upto 5 KWp; 

Rs. 5,000 for capacities above 5 KWp to 100 KWp; Rs,10,000 for capacities above 100 KWp to 

1000KWp and Rs.25,000 per MW for capacities more than 1000 KWp. In addition, a facilitation 

fees of Rs 25 per kW shall be applicable for the Eligible Developer who seeks assistance from 

the Nodal Agency for obtaining single window clearance support as per the above para. 

The projects set up under solar parks developed by the Government are exempted from 

registration of the projects with the State Nodal Agency. 

vii. Project Monitoring Committee 

A “High Level Committee” constituted with the following members will monitor the progress of 

implementation of the Solar Power Projects cleared under the policy: 

1. Principal Secretary, Energy Department 

2. Chairman and Managing Director, APTransco 

3. CMD of AP Discom(s) 
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4. VC & MD, NREDCAP( Member-Convener) 

5. Representative of FAPCCI/CII 

6. Representatives (2) of solar power developers 

If any difficulty arises in giving effect to this policy, the High Level Committee is authorized to 

issue clarification as well as interpretation to such provisions, as may appear to be necessary for 

removing the difficultly either on its own motion or after hearing those parties who have 

represented. 

viii. Solar Manufacturing 

The Government intends to promote solar manufacturing facility that can help develop the solar 

eco-system and support job creation potential in the State. The following incentives shall be 

applicable for new manufacturing facilities and equipment’s, ancillaries related to Solar Power 

Projects only. 

• Priority allotment of Government land in solar parks on long term lease basis 

• Exemption from electricity duty for a period of ten (10)years 

• Incentives as applicable as per the prevailing industrial promotion policies of the 

GoAP, subject to provision of the separate budget by the Energy Department for the 

same. The services of single desk portal can be made available for obtaining time 

bound statutory clearances. 

• Preference for Off take of power, PE connectivity and to extend energy banking 

facility for the projects developed by the manufacturers. 

ix. Mid-Term Review 

State Government may undertake a mid-term review of this policy after a period of two years or 

as and when need arises in view of any technological breakthrough or to remove any 

inconsistency with Electricity Act 2003, rules and regulations made there under or any Govt. of 

India policy. 

x. Power to remove difficulties 



 

238 

   
Handbook on NREDCAP Activities 

If any difficulty arises in giving effect to this policy, energy department is authorized to issue 

clarification as well as interpretation to such provisions, as may appear to be necessary for 

removing the difficulty either on its own motion or after hearing those parties who have 

represented for change in any provision. 

(BY ORDER AND IN THE NAME OF THE GOVERNOR OF ANDHRA PRADESH) 

 

AJAY JAIN 

PRINCIPAL SECRETARY TO GOVERNMENT 
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9.2. Andhra Pradesh Wind Power Policy – 2018 

GOVERNMENT OF ANDHRA PRADESH 

ABSTRACT 

ENERGY, INFRASTRUCTURE & INVESTMENT DEPARTMENT-Development of Wind 

Power in Andhra Pradesh–Andhra Pradesh Wind Power Policy-2018 – Orders – Issued. 
 

ENERGY, INFRASTRUCTURE & INVESTMENT (PR.II) DEPARTMENT 

 

G.O.MS.No.2 Dt:03-01-2019. 

Read the following: 

1. G.O.Ms.No.48, Energy (Res) Deptt., dated11.04.2008. 

2. G.O.Ms.No.99, Energy (Res) Deptt., dated09.08.2008. 

3. G.O.Ms.No.9, Energy,I&I( Pr.II) Deptt.,dated.13.02.2015. 

4. The VC&MD, NREDCAP, File No.NREDAP-14023/1/2018. 

5. The GA( Cabinet ) Dept., U.O.Note.No.538/2018,dated:27.12.2018. 

**** 

ORDER : 

In order to promote Wind power projects, the Government of Andhra Pradesh had issued “Andhra 

Pradesh Wind Power Policy–2015” in G.O.Ms.No.9 dated 13.02.2015 to promote wind power 

projects. Considering the good wind power potential existing in the State, the capacity addition 

achieved sofar, falling in Wind Power tariffs in recent times, etc., there is need to bring out New 

Wind Power Policy duly taking into consideration the recent developments in the wind power 

sector. 

2.   Government, after detailed discussions on the proposal received in reference 4thread   above, 

with various stakeholders viz., APTRANSCO., APDISCOMs, NREDCAP Wind Power Developers 

and Associations, hereby issue the Wind Power Policy-2018 superseding the earlier Policy issued 

in G.O., 3rd read above, as mentioned below: 

ANDHRA PRADESH WIND POWER POLICY 2018 

PREAMBLE 

India is amongst the largest wind power markets in the world. Wind power is already economical 

in comparison to conventional power sources and Andhra Pradesh has a huge wind power potential 

that is yet to be harnessed. The wind power potential in the combined state of Andhra Pradesh as 

estimated by the National Institute of Wind Energy (NIWE) formerly known as Centre for Wind 
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Energy Technology (C-WET) is 44,229 MW at 100 meter level with maximum potential existing 

in the districts of Ananthapuramu, Kadapa, Kurnool, Chittoor and Nellore Districts. 

The Government of Andhra Pradesh has earlier issued “Wind Power Policy”, vide G.O.Ms.No.48 

dated 11.04.2008 and G.O.Ms.No.99 dated 09.09.2008 and again issued “Andhra Pradesh Wind 

Power Policy – 2015” in G.O.Ms No.9 dated.13.02.2015 to promote wind power projects.. The 

Andhra Pradesh Wind Power Policy, 2015 which provided many fiscal incentives for large scale 

promotion of projects helped in aggressive capacity additions and thereby driving the cumulative 

installed capacity of wind power in the state to 3994.67 MW of wind power. This policy was 

particularly supported with fiscal incentives because the cost of power from wind was way higher 

than the average power purchase cost of the state during 2014-15. But seeing the current trend of 

falling wind power tariffs which is above Rs.3 per unit at present, it is felt necessary to revisit the 

clauses and come out with a new comprehensive policy for the promotion of wind power to meet 

the demand for power in an environmentally sustainable manner. 

To meet the twin objectives of energy security and clean energy considerations, this policy aims to 

promote widespread usage of wind power and to meet the following objectives. 

OBJECTIVES: 

To encourage, develop and promote wind power generation in the State with a view to meet the 

growing demand for power in an environmentally and economically sustainable manner. 

To attract private investment to the State for the establishment of large wind power projects. 

To promote investments for setting up manufacturing facilities in the State, which can generate 

gainful local employment. 

OPERATIVE PERIOD: 

The policy shall come into operation with effect from the date of issuance and shall remain 

applicable for a period of five (5) years and/ or shall remain in force till such time a new policy is 

issued. 

Wind power projects that are commissioned during the operative period shall be eligible for the 

incentives declared under this policy, for a period of ten (10) years from the date of commissioning 

– unless the period is specifically mentioned for any incentive. 
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Eligible Developers: 

All registered companies, Joint Venture Companies, Central and State power generation/ 

distribution companies and public/private sector wind power developers will be eligible for setting 

up of wind power projects, either for the purpose of captive/group captive use and/or for selling of 

electricity to the utilities or third parties, in accordance with the Electricity Act- 2003, as amended 

from time to time. 

The entity desiring to set up wind power project(s), either for sale of power and/or for captive 

use/group captive use of power within or outside the State, shall inform the Nodal Agency as per 

the para (9) of this policy and also submit the DPR of the project with the details of technical and 

financial capabilities of the developer, based on which the Nodal agency will allocate the capacity 

for development. 

Before allocating the capacity for development, the Nodal agency shall apprise whether the proposal 

is technically, financially and commercially feasible. Nodal agency shall also apprise whether 

proposer has the required technical, commercial, managerial and financial capability to execute the 

project. Nodal agency shall apprise the existing installed capacity, existing generating capacity, 

required installed capacity and generating capacity. 

Category of Wind Power Projects 

Category I Projects set up in government/revenue lands or forest areas or I 

assigned lands and also in private lands selling power within 

the State or outside the State. 

Category II Projects set up for captive use or group captive use/3rdparty 

sale within or outside the state. 

Category III Sale of power at average power purchase cost and availing 

Renewable Energy Certificate (REC) 

Category I: Projects set up in government / revenue lands or forest areas or assigned lands and also 

in private lands selling power within the State or outside the State. 

Power generated from the wind power projects installed entirely or partly on government/ revenue 

land or forest areas shall be for sale within the State only to the extent power required within the 

State, the rest may be sold in the open market by the producer. 
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The Ministry of Power, GoI have notified guidelines for tariff based competitive bidding process 

for procurement of power from wind power projects. The extent of wind power required within the 

State shall be procured based on these guidelines. As per the communication vide D.O. Lr. 

No.8/7/2017-EFM, dt.12.01.2018, the MNRE has informed that the competitive bidding guidelines 

for wind power does not cover projects below 25 MW capacity for intra-state and accordingly the 

procurement of power from wind power projects having capacity less than 25 MW shall be at Feed 

in Tariff (FiT) determined by AP Electricity Regulatory Commission to the extent power required 

within the State. 

The Government of A.P. may consider proposals for allotment of revenue land if available - at the 

wind power potential areas on first come first serve basis- based on recommendation of NREDCAP, 

as per the provisions of New Land Allotment Policy announced by the Government vide G.O. Ms. 

No: 571, Dt: 14-09-2012 of Revenue (Assignment-I) Dept. 

To facilitate faster execution of projects, the District Collector shall hand over advance possession 

of land including path ways to NREDCAP and the land shall be allotted on alienation basis to 

NREDCAP by fixing reasonable market value. After getting advance possession of the land, 

NREDCAP will allow the developer to start the construction duly taking necessary undertakings. 

NREDCAP shall enter into lease agreement with the developer once the project is commissioned. 

NREDCAP will pay the land cost as decided to the revenue authorities @ 10% of the market value 

for a period of 10 years. 

NREDCAP will collect the lease rentals for 25 years period @ 10% on the market value of the land 

with 10% increase in every 5 years block period, from the project developer from the date of 

commissioning of project and shall utilize for the payment to the Revenue authorities towards land 

cost and promotion of renewable energy and other new green and clean technologies in APState. 

In case of forest areas, the developers shall submit the application through the Nodal Agency to the 

forest department, to consider for allotment as per the guidelines/regulations laid down by the forest 

department from time to time. 

If the wind farm is set up in private land then the Eligible Developer shall procure the land  from 

the landholder on their own. 
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Category II: Captive use or group captive use /direct sale to 3rdparty sale within the State/States 

other than A.P. State 

The State will promote wind power producers to set up wind power projects with no cap on capacity 

for captive use/group captive or sale of power to 3rdparty within the State/States other than Andhra 

Pradesh. These projects will also qualify for Renewable Energy Certificates (RECs) subject to 

applicable regulations/guidelines issued by the appropriate commission. 

Category III: Projects under Renewable Energy Certificate Mechanism 

The State will promote wind power producers to set up wind power projects with no cap on capacity 

for sale through Renewable Energy Certificate(REC) mechanism. The wind power producers will 

be required to apply for accreditation to the State Accreditation Agency and thereafter to Central 

Agency for registration and issuance of RE certificate under REC mechanism as per 

order/regulations of the appropriate commission. The power generated from these power projects 

shall be purchased by AP Discoms at pooled cost of power purchase as determined by APERC from 

time to time as required within the State and rest will be sold in open market by the producer. 

Capacity Allotment 

The wind power projects shall be allowed in the areas notified by MNRE or in the areas where wind 

monitoring studies have been undertaken by MNRE/NIWE/NREDCAP/ GoAP. In case wind 

resource assessment studies are proposed to be undertaken by the private developers, the capacity 

allotment will be considered only on submission of the wind data validation report of NIWE. The 

area applied for development of wind farm shall be clearly marked on a top sheet and Google Map 

with the proposed capacity to be developed in that area. NREDCAP shall be responsible for capacity 

allotment for upto 40 MW and to recommend capacity allotment beyond 40 MW to Government of 

AP. 

The Project Proponent shall have net worth of Rs. 2.00 crores for each MW capacity applied. In 

case of OEMs/ Project Developers who set up manufacturing units in AP State, the eligibility 

condition shall be having experience of 1 MW capacity project execution for each MW capacity 

applied. The application for wind power project capacity allotment shall be submitted to Nodal 

Agency along with non-refundable processing fee of Rs. 25,000/- per MW. 
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The proposal shall include Detailed Project Report (DPR) duly indicating the wind data of the sites 

where wind monitoring studies of minimum one year period is taken up by NIWE/NREDCAP or 

NIWE validation report in respect of other sites. 

On allotment of the project, the project developer shall enter into an agreement with NREDCAP for 

timely completion of the project i.e. within 24 months from the date of signing of agreement. Non-

refundable allotment fee of Rs.1.50 lakhs per MW shall be paid along with applicable taxes before 

signing of agreement. 

For transfer of capacities from manufacturers / developers, the transfer of capacity will be made 

only after WTGs are erected and grid feasibility is received before commissioning of the machines 

by collecting a fee of Rs. 50,000/- per MW. However, the transfer fee is not applicable for transfer 

of capacity from parent company to its subsidiary/SPV provided 51% equity share holding is held 

by the applicant. 

In case of transfer of capacities from one location to other location, a fee of Rs.50,000/- per MW 

shall be paid. In case of change of name of the company, a fee of Rs. 25,000/- for capacities upto 

40 MW and Rs.1,00,000/- for capacities more than 40MW on lumpsum basis shall be levied. 

Preference will be given to the companies which have set up manufacturing facilities in the AP 

State for WEG components in capacity allotment, Power Evacuation connectivity signing of PPA 

as per the regulations of the APERC and for wheeling of power and banking as per the prevailing 

policies of the APERC. 

Wind Resource Assessment studies in Private Sector 

The WRA Studies shall be carried out as per the guidelines communicated by the MNRE vide 

Circular No. 51/9/2007-WE dated 20.06.2008 and OM No.336/19,2017-Wind dated 8.05.2018. 

There will not be any exclusivity for the area where wind monitoring studies are carried out. 

However, the developer shall register the wind mast location duly indicating the geographical 

coordinates duly paying Rs. 2.00 lakh with applicable taxes for each wind mast. The developer shall 

have net worth of Rs.20 Crores for each mast applied. 

As per the guidelines of the MNRE, the development of on-shore wind power projects issued vide 

F No. 66/183/ 2016-WE dt 22.10.2016, the Project Developer is required to ensure the availability 

of wind resource at the site based on the various parameters measured for the purpose. The project 
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developer is also required to ensure the quality of the data captured at a particular site for the correct 

assessment of the wind resource potential, project viability and sustainability of the project over the 

designed life time of the project. 

For allotment of wind power projects, the developer shall submit the wind data duly validated or 

published by the National Institute of Wind Energy (NIWE). 

Solar and Wind Hybrid Power Projects 

To enable better utilization of common infrastructure and related facilities, solar and wind hybrid 

power projects shall be encourage in the State. A separate Policy shall be announced for promotion 

of Wind-Solar Hybrid Power Projects. 

Repowering 

The wind power developers will be encouraged to install higher capacity and improved technology 

Wind Electric Generators (WEGs) by undertaking appropriate micro-siting studies in order to 

optimally utilize the available wind resource potential at the project sites. 

In respect of projects where lower capacity and lower hub height WEGs were installed and which 

have completed more than 15 years of life, proposals will be considered for replacing older turbines 

with higher capacity WEGs. In such cases, approval will be granted - subject to amendment of 

Power Purchase Agreement (PPA) with extension of time period for another 25 years. 

The tariff for additional capacity arrived due to repowering of such projects shall be decided based 

on competitive bidding (or) shall be the lowest tariff discovered of the most recent competitive 

bidding process (or) sale to the distribution company (ies) at APPC under REC mechanism and 

avail RECs and shall be approved by the APERC. 

GoAP Incentives 

To enable wind power capacity addition in the State, following incentives shall be provided for 

Eligible Developers for those projects awarded during the operative period mentioned in the para 

one (1). 
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Power Evacuation 

The Eligible Developer shall bear the entire cost of power evacuation facilities for interconnecting 

the wind farm with the grid. 

The Eligible Developer shall abide by the orders, rules, regulations and terms and conditions as 

approved by APERC from time to time for operation of wind farms, power evacuation, transmission 

and wheeling of energy. 

All electrical installations within wind farm site and upto pooling sub-station shall be as per the 

statutory requirements and shall be certified by the Chief Electrical Inspector General (CEIG) or 

any other statutory authority. 

AP Transco/Discom will dispose the proposals for the technical feasibility for evacuation within 14 

days from the date of receipt of application. Any upstream system strengthening requirement shall 

be borne by APTransco/Discom on a priority basis. 

Transmission and Distribution charges for wheeling of power 

There will be no Transmission and Distribution charges only for wheeling of power generated from 

wind power projects to the nearest Central Transmission Utility(CTU) via State Transmission 

Utility (STU) network for inter- state wheeling of power subject to the consent of APERC. 

Energy Banking 

Banking of 100% of energy shall be permitted during all 12 months of the year, based on the 

feasibility and prior approval of APTRANSCO/APDISCOMs. Banking charges shall be adjusted 

in kind @ 5% of the energy delivered at the point of drawal. The banking year shall be from April 

to March. Priority will be accorded for Wind-Solar Hybrid projects for Banking and drawal facility. 

Drawals from banked energy shall not be permitted during five (5) month period from 1st April to 

30th June and 1st February to 31st March of each financial year. In addition, drawls of banked 

energy during the Time of the Day(ToD) applicable during the peak hours, as specified in the 

respective Retail Supply Tariff Order, shall also not be permitted throughout the year.  However, 

the provisions on banking pertaining to drawal restrictions shall be reviewed based on the power 

supply position in the State. 
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Energy injected into the grid from date of synchronization to Commercial Operation Date(COD) 

will be considered as deemed energy banking. The unutilized banked energy shall be considered as 

deemed purchase by Discoms at 50% of the Average Pooled Power Purchase Cost as determined 

by the APERC for the applicable year. Energy settlement shall be done on monthly basis. 

The payment for the deemed purchase of un-utilized banked energy shall be capped to 10% of the 

total banked energy during the applicable year. 

Open Access 

Intra-state Open Access clearance for the whole tenure of the project or 25 years whichever is earlier 

will be granted as per the APERC Regulations amended from time to time. In absence of any 

response or intimation from the Nodal Agency to the generator within 21 days, then such application 

shall be considered to be deemed open access. 

Reactive Power charges 

25 paise per kVARh will be levied on wind energy generators, who draw reactive power up to 10% 

of the net active energy generated. Anyone drawing in excess of 10% of the net active energy 

generated will be liable to pay 50 paise per kVARh. 

Deemed Public Private Partnership (PPP)Status 

Deemed PPP status shall be provided for projects coming up under Category I and  have entered 

into a PPA with APDiscom for sale of power. 

Non Agriculture Status 

Deemed Non-Agricultural (NA) status for the land where wind power projects will be accorded, on 

payment of applicable statutory fees. 

Deemed Industry Status 

Generation of electricity from wind power projects shall be treated as eligible industry under the 

schemes administered by the Industries Department and incentives available to industrial units 

under such schemes shall be available to the wind power producers, The services of single desk 

portal can be made available for obtaining time bound statutory clearances. 
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Must run status 

Injection from wind power projects shall be considered to be deemed scheduled subject to prevailing 

regulations/grid code of appropriate commission. 

Pollution Clearance 

Wind power projects will be exempted from obtaining any NOC/Consent for establishment under 

pollution control laws from AP Pollution Control Board. 

Nodal Agency 

New and Renewable Energy Development Corporation of A.P. Ltd (NREDCAP) shall act as a 

Nodal Agency under this policy and as decided by the government from time to time. 

The Nodal Agency and/or designated offices by the Nodal Agency shall be responsible for 

facilitating single window clearance of the projects for the following activities: 

a) Registration of projects 

b) Allotment of capacity of projects 

c) Processing of proposals for allotment of revenue land or Forestland. 

d) Arranging approval for power evacuation plan and open access. 

e) Arranging other statutory clearances/approvals if any. 

f) Co-ordination with MNRE/SECI/APTransco/APDiscoms and other central and state agencies. 

g) Time Lines for Project Completion 

The Eligible Developers should enter into a project agreement along with the applicable fees and 

bank guarantees with the Nodal Agency within two (2) months from the date of sanction of the 

capacity allotment. 

It is the sole responsibility of the project proponent to obtain the necessary permissions, land, grid 

connectivity etc., for timely completion of the project. 

The developer shall also submit bank guarantee equivalent to Rs.2.00 lakhs per MW at the time of 

agreement. If the project is not implemented within 24 months, the project allotment stands 

cancelled. 
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After commissioning of the project, the project company shall maintain minimum 26% equity share- 

holding of the total equity, until completion of one year from the date of commissioning of the 

project. However, this will not applicable in case of Manufacturer developed projects. 

In case of signing of PPAs based on competitive bidding, the terms and conditions of the bid 

document will be adhered to in respect of project completion, furnishing of PBG, penalties for delay 

in execution of the project etc. 

Manufacturing 

The Government intends to promote wind turbine manufacturing facilities that can contribute 

towards wind sector development in the State and create employment. The following incentives 

shall be applicable for new manufacturing facilities and equipment’s, ancillaries related to wind 

power projects set up in the state after bifurcation with the approval of the investments by the 

Government of A.P. 

a) Priority allotment of Government land on long term lease basis 

b) Exemption from electricity duty for a period of ten(10) years for consumption of electricity from 

the first year of operation. 

c) Incentives as applicable as per the prevailing industrial promotion policies of the GoAP subject 

to provision of the separate budget by Energy Department for the same. The services of Single 

Desk Portal can be made available for time bound statutory clearances. 

d) Preference in wind power capacity allotment, Off take of power, 

e) Power Evacuation Connectivity and extending of banking facility for the wind power projects 

being developed by the manufacturers. 

f) Applicability of this Policy for wind power projects approved under earlier Policy 

This policy is applicable in respect of all wind power projects which are commissioned during the 

operative period of this policy in the State of Andhra Pradesh. 

The projects which have completed more than 60 months period from the date of signing of 

agreement and also wind power capacities allotted and not entered into agreements within 60 

months from the date of allotment will stand automatically cancelled as per the guidelines of MNRE 

vide Circular No. 51/9/2007-WE dated 20.06.2008 and the performance bank guarantees provided 

if any shall be invoked This will applicable of all projects except in respect of projects covered 
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under various Project Implementation Agreements signed with Government of Andhra 

Pradesh/NREDCAP. 

Project Monitoring 

A “High Level Committee” constituted with the following members will monitor the progress of 

implementation of the Wind Power Policy: 

a) Principal Secretary, Energy Department 

b) Chairman and Managing Director, APTRANSCO 

c) CMD of APDISCOMs 

d) V.C.& Managing Director, NREDCAP(Member-Convener) 

e) Representative of Indian Wind Turbine Manufacturers Association (IWTMA) 

f) Representative of Indian Wind Power Association (IWPA) 

If any difficulty arises in giving effect to this policy, the High-Level Committee is authorized to 

issue clarification as well as interpretation to such provisions, as may appear to be necessary for 

removing the difficultly either on its own motion or after hearing those parties who have 

represented. 

Mid-term Review 

State Government may undertake a Mid-term Review of this policy after a period of two years or 

as and when need arises in view of any technological breakthrough or to remove any inconsistency 

with Electricity Act 2003, rules and regulations made there under or any Government of India 

policy. 

Power to remove difficulties 

If any difficulty arises in giving effect to this policy, Energy Department is authorized to issue 

clarification as well as interpretation to such provisions, as may appear to be necessary for removing 

the difficulty either on its own motion or after hearing those parties who have represented for change 

in any provision. 

(BY ORDER AND IN THE NAME OF THE GOVERNOR OF ANDHRA PRADESH) 

AJAYJAIN 

PRINCIPAL SECRETARY TO GOVERNMENT 
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Andhra Pradesh Wind Power Policy – 2018, Dt: 03.01.2019 

 

Sl. 

No 

Description Summary 

1. Control/Review 

period 
5-Years 

Wind power projects that are commissioned during the operative 

period shall be eligible for the incentives declared under this policy, 

for a period of ten 

(10) years from the date of commissioning – unless the period is 

specifically mentioned for any incentive. 

2. Objectives • To encourage, develop and promote wind power generation in the 

State with a view to meet the growing demand for power in an 

environmentally and economically sustainable manner. 

• To attract private investment to the State for the establishment of 

large wind power projects. 

• To promote investments for setting up manufacturing facilities in 

the State, which can generate gainful local employment. 

3. Eligibility 1. All registered companies, Joint Venture Companies, Central and 

State power generation/distribution companies and public/private 

sector wind power developers will be eligible for setting up of wind 

power projects, either for the purpose of captive/group captive use 

and/or for selling of electricity to the utilities or third parties, in 

accordance with the Electricity Act-2003, as amended from time to 

time. 

2. The entity desiring to set up wind power project(s), either for sale 

of power and/or for captive use/group captive use of power within 

or outside the State, shall inform the Nodal Agency and also submit 

the DPR of the project with the details of technical and financial 

capabilities of the developer, based on which the Nodal agency will 

allocate the capacity for development. 



 

252 

   
Handbook on NREDCAP Activities 

4. Category of 

Wind Power 

Projects 

1. Category I 

• Projects set up in government/revenue lands or forest areas or I 

assigned lands and also in private lands selling power within the 

State or outside the State. 

• wind power does not cover projects below 25 MW capacity for 

intra- state and accordingly the procurement of power from wind 

power projects having capacity less than 25 MW shall be at Feed 

in Tariff (FiT) determined by AP Electricity Regulatory 

Commission to the extent power required within the State. 

• NREDCAP will pay the land cost as decided to the revenue 

authorities @ 10% of the market value for a period of 10years. 

• NREDCAP will collect the lease rentals for 25 years period @ 

10% on the market value of the land with 10% increase in every 

5 years block period, from the project developer from the date 

of commissioning of project and shall utilize for the payment to 

the Revenue authorities towards land cost and promotion of 

renewable energy and other new, green and clean technologies 

in AP State. 
2. Category II 

• Projects set up for captive use or group captive use/3rd party sale 

within or outside the state. 

  • The State will promote wind power producers to set up wind 

power projects with no cap on capacity for captive use/group 

captive or sale of power to 3rd party within the State/States other 

than Andhra Pradesh. These projects will also qualify for 

Renewable Energy Certificates (RECs) subject to applicable 

regulations/guidelines issued by the appropriate commission. 
3. Category III 

• Sale of power at average power purchase cost and availing 

Renewable Energy Certificate (REC). 

• The power generated from these power projects shall be 

purchased by AP DISCOMS at pooled cost of power purchase 

as determined by APERC from time to time as required within 

the State and rest will be sold in open market by the producer. 
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5. Capacity 

Allotment 
1. The wind power projects shall be allowed in the areas notified by 

MNRE or in the areas where wind monitoring studies have been 

undertaken by MNRE/NIWE/NREDCAP/GoAP. 

2. NREDCAP shall be responsible for capacity allotment for up to 40 

MW and to recommend capacity allotment beyond 40 MW to 

Government of AP. 

3. The Project Proponent shall have net worth of Rs. 2.00 crores for 

each MW capacity applied. 

4. In case of OEMs/ Project Developers who set up manufacturing 

units in AP State, the eligibility condition shall be having 

experience of 1 MW capacity project execution for each MW 

capacity applied. 

5. The application for wind power project capacity allotment shall be 

submitted to Nodal Agency along with non-refundable processing 

fee of Rs. 25,000/- per MW. 

6. On allotment of the project, non-refundable allotment fee of Rs.1.50 

lakhs per MW shall be paid along with applicable taxes before 

signing of agreement. 

7. For transfer of capacities from manufacturers / developers, the 

transfer of capacity will be made only after WTGs are erected and 

grid feasibility is received before commissioning of the machines 

by collecting a fee of Rs. 50,000/- per MW. However, the transfer 

fee is not applicable for transfer of capacity from parent company 

to its subsidiary/SPV provided 51% equity share holding is held by 

the applicant. 

8. In case of transfer of capacities from one location to other location, 

a fee of Rs.50,000/- per MW shall be paid. In case of change of name 

of the company, a fee of Rs. 25,000/- for capacities up to 40 MW 

and Rs.1,00,000/- for capacities more than 40MW on lump sum 

basis shall be levied. 

6. Wind 

Resource 

Assessment 

studies in 

Private Sector 

1. The WRA Studies shall be carried out as per the guidelines 

communicated by the MNRE vide Circular No. 51/9/2007-WE 

dated 20.06.2008 and OM No.336/19,2017-Wind dated8.05.2018. 

2. The developer shall register the wind mast location duly indicating 

the geographical coordinates duly paying Rs. 2.00 lakh with 

applicable taxes for each wind mast. The developer shall have net 

worth of Rs.20 Crores for each mast applied. 

7. Repowering 1. In respect of projects where lower capacity and lower hub height 

WEGs were installed and which have completed more than 15 years 

of life, proposals will be considered for replacing older turbines 

with higher capacity WEGs.  In such cases, approval will be  
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granted  subject  to amendment of Power Purchase Agreement 

(PPA) with extension of time period for another 25 years. 

  2.  The tariff for additional capacity arrived due to repowering of such 

projects shall be decided based on competitive bidding (or) shall be 

the lowest tariff discovered of the most recent competitive bidding 

process (or) sale to the distribution company (ies) at APPC under 

REC mechanism and avail RECs and shall be approved by the 

APERC. 

8. Power 

Evacuation 
1. The Eligible Developer shall bear the entire cost of power 

evacuation facilities for interconnecting the wind farm with the grid. 

2. All electrical installations within wind farm site and up to pooling 

sub- station shall be as per the statutory requirements and shall be 

certified by the Chief Electrical Inspector General (CEIG) or any 

other statutory authority. 

3. Any upstream system strengthening requirement shall be borne by 

AP Transco/Discom on a priority basis. 

9. Transmission 

and 

Distribution 

charges for 

wheeling of 

power 

There will be no Transmission and Distribution charges only for 

wheeling of power generated from wind power projects to the nearest 

Central Transmission Utility (CTU) via State Transmission Utility 

(STU) network for inter- state wheeling of power subject to the consent 

of APERC. 

10. Energy Banking 
1. Banking charges shall be adjusted in kind @ 5% of the energy 

delivered at the point of drawal. The banking year shall be from 

April to March. Priority will be accorded for Wind-Solar Hybrid 

projects for Banking and drawal facility. 

2. Drawals from banked energy shall not be permitted during five (5) 

month period from 1st April to 30th June and 1st February to 31st 

March of each financial year. 

3. In addition, drawls of banked energy during the Time of the Day 

(ToD) applicable during the peak hours, as specified in the 

respective Retail Supply Tariff Order, shall also not be permitted 

throughout the year. 

4. The unutilized banked energy shall be considered as deemed 

purchase by Discoms at 50% of the Average Pooled Power Purchase 

Cost as determined by the APERC for the applicable year. Energy 

settlement shall be done on monthly basis. 

5. The payment for the deemed purchase of un-utilized banked energy 

shall be capped to 10% of the total banked energy during the 

applicable year. 



 

255 

   
Handbook on NREDCAP Activities 

11. Open Access Intra-state Open Access clearance for the whole tenure of the project 

or 25 years whichever is earlier will be granted as per the APERC 

Regulations amended from time to time. In absence of any response or 

intimation from the Nodal Agency to the generator within 21 days, 

then such application shall be considered to be deemed open access. 

12. Reactive Power 

charges 

25 paise per kVARh will be levied on wind energy generators, who 

draw reactive power up to 10% of the net active energy generated. 

Anyone drawing in excess of 10% of the net active energy generated 

will be liable to pay 50 paise per kVARh. 

13. Non-Agriculture 

Status 
Deemed Non-Agricultural (NA) status for the land where wind power 

projects will be accorded, on payment of applicable statutory fees. 

14. Must run status Injection from wind power projects shall be considered to be deemed 

scheduled subject to prevailing regulations/grid code of appropriate 

commission. 

15. Pollution 

Clearance 
Exempted 

16. Nodal Agency New and Renewable Energy Development Corporation of A.P. Ltd 

(NREDCAP) 

17. Timelines for 

Project 

Completion 

1. The Eligible Developers should enter into a project agreement along 

with the applicable fees and bank guarantees with the Nodal Agency 

within two (2) months from the date of sanction of the capacity 

allotment. 

2. The developer shall also submit bank guarantee equivalent to 

Rs.2.00 lakhs per MW at the time of agreement. If the project is not 

implemented within 24 months, the project allotment stands 

cancelled. 

3. After commissioning of the project, the company shall maintain 

minimum 26% equity share- holding of the total equity, until 

completion of one year from the date of commissioning of the 

project. 

18. Manufacturing The following incentives shall be applicable for new manufacturing 

facilities and equipment’s, ancillaries related to wind power projects 

set up in the state after bifurcation with the approval of the investments 

by the Government of A.P. 

1. Priority allotment of Government land on long term lease basis 

2. Exemption from electricity duty for a period of ten(10) years for 

consumption of electricity from the first year of operation. 

3. The services of Single Desk Portal can be made available for time 

bound statutory clearances. 

4. Power Evacuation Connectivity and extending of banking facility 

for the wind power projects being developed by the manufacturers. 
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9.3. Wind-Solar Hybrid Power Policy - 2018 

GOVERNMENT OF ANDHRA PRADESH ABSTRACT 

ENERGY, INFRASTRUCTURE & INVESTMENT DEPARTMENT - Introducing Andhra 

Pradesh Wind-Solar Hybrid Power Policy-2018 to encourage Hybrid Renewable Energy Power - 

Orders – Issued. 

ENERGY, INFRASTRUCTURE & INVESTMENT (PR.II) DEPARTMENT 

GO MS. No.3         Dated:03-01-2019 

Read the following: 

National Wind-Solar Hybrid Policy notified by the MNRE, GoI, New Delhi vide letter 

No.238/78/2017-Wind dated14.05.2018. 

The VC&MD, NREDCAP, File No.NREDAP-14023/1/2018. 

The GA(Cabinet) Dept., U.O.Note.No.537/2018,dated:27.12.2018. 

**** 

ORDER: 

Government of Andhra Pradesh is keen to harness the huge solar and wind potential of the State to 

meet its growing energy demands in an environmentally sustainable manner. Several initiatives 

such as investor friendly solar and wind power policies, large scale solar park(s) development, green 

corridor investment for power evacuation and power procurement through PPA’s with 

APDISCOMs have been undertaken to promote RE capacity addition. The Government of Andhra 

Pradesh has set a target to achieve 18,000 MW of renewable energy capacity by the year 2021-22, 

which is 10 % of the national target. 

GoAP is keen to encourage wind solar hybrid projects in order to harness the combined potential of 

these clean energy sources in an optimal manner and to help contribute towards grid stability. It is 

proposed to promote Wind- Solar Power projects, inline with National Wind Solar Hybrid Power 

Policy notified by the MNRE, GoI, New Delhi, to enable better utilization of common infrastructure 

and related facilities. 
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Government, after detailed discussions on the proposal received in reference 2ndread above, with 

various stakeholders viz., APTRANSCO., APDISCOMs, NREDCAP, Solar and Wind Power 

Developers and Associations , hereby issue the Andhra Pradesh Wind-Solar Hybrid Power Policy-

2018 as mentioned below: 

ANDHRA PRADESH WIND-SOLAR HYBRID POWER POLICY – 2018 

Introduction 

Government of Andhra Pradesh is keen to harness the huge solar and wind potential of the State to 

meet its growing energy demands in an environmentally sustainable manner. Several initiatives 

such as investor friendly solar and wind power policies, large scale solar park(s) development, green 

corridor investment for power evacuation and power procurement through PPA’s with 

APDISCOMs have been undertaken to promote RE capacity addition. The Government of Andhra 

Pradesh has set a target to achieve 18,000 MW of renewable energy capacity by the year 2021-22, 

which is 10 % of the national target. 

Solar and wind power potential in AP is concentrated in the Rayalaseema belt and studies reveal 

that their generation profile is complementary to each other. A hybrid wind solar project can help 

in optimal utilization of transmission infrastructure. Further, under the AP Wind Power Policy-

2015, it is proposed to promote Solar and Wind Hybrid Power projects to enable better utilization 

of common infrastructure and related facilities. The existing wind farms may have scope of adding 

solar PV capacity and similarly there may be wind potential in the vicinity of existing solar PV 

plant. GoAP is keen to encourage wind solar hybrid projects in order to harness the combined 

potential of these clean energy sources in an optimal manner and to help contribute towards grid 

stability. 

Suitable policy interventions are therefore, required not only for new Wind-Solar Hybrid Plants but 

also for encouraging hybridization of existing wind and solar plants. 

Ministry of New and Renewable Energy (MNRE), Government of India has notified National Wind 

– Solar Hybrid Policy vide letter No.238/78/2017-Wind dated 14.05.2018 with the main objective 

to provide a frame work for promotion of large grid connected wind-solar PV hybrid system for 

optimal and efficient utilization of transmission infrastructure and land, reducing the variability in 

renewable power. 
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Taking into consideration the National Wind Solar Hybrid Policy, it is felt necessary to announce 

AP Wind Solar Hybrid Power Policy to encourage hybrid renewable energy power projects for 

optimal utilization of transmission infrastructure and also reduce variability in renewable power 

generation and achieving better grid stability. 

Objectives and Goals 

The main objective of the Policy is to provide a framework for promotion of large grid connected 

wind-solar PV systems for optimal and efficient utilization of transmission infrastructure and land, 

reducing the variability in renewable power generation and thus achieving better grid stability. 

Optimal utilization of transmission infrastructure being built by State Utility to evacuate renewable 

power. 

Policy aims to encourage new technologies, methods and way-outs involving combined operation 

of wind and solar PV plants, and other emerging technologies like energy storage systems. 

Target to procure the Contracted capacity of 5,000 MW at desired CUF under this policy in next 5 

years or till such time a new policy is issued, as per power and energy requirements including 

time/season of procurement of distribution companies. 

Period of Enforcement 

This policy shall remain applicable for a period of five (5) years from the date of issuance and/ or 

shall remain in force till such time a new policy is issued or this policy is withdrawn, modified or 

superseded by the Government. 

The Wind Solar Hybrid Projects that are commissioned during the operative period shall be eligible 

for the incentives declared under this policy, for a period of 10 years from the date of 

commissioning. 

Wind-Solar Hybrid System 

Under the category of wind-solar hybrid power plants, Wind turbine generators and Solar PV 

systems will be configured to operate at the same point of grid connection. There can be different 

approaches towards integrating wind and solar depending upon the size of each of the source 

integrated and the technology type. 
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In case of fixed speed wind turbines connected to grid using an induction generator, the integration 

can be on the HT side at the AC output bus. However, in case of variable speed wind turbines 

deploying inverters for connecting the generator to the grid, the wind and solar PV system can be 

connected to the intermediate DC bus of the AC-DC-AC converter. 

The second important aspect would be related to the sizing – which would depend on the resource 

characteristics. In order to achieve the benefits of hybrid plant in terms of optimal and efficient 

utilization of transmission infrastructure and better grid stability by reducing the variability in 

renewable power generation, in the locations where the wind power density is quite good, the size 

of the solar PVs capacity to be added as the solar-hybrid component could be relatively smaller. On 

the other hand, in case of the sites where the wind power density is relatively lower or moderate, 

the component of the solar PV capacity could be relatively on a higher side. 

In Case of Wind –Solar Hybrid Project(s), both Wind and Solar project(s) should connect to grid in 

the same region at 132 KV and above either through individual or common pooling station. Such 

project(s) must give the common scheduling and forecasting for the Wind and Solar Project(s) and 

further at any point of time should not exceed the PE capacity allocated jointly between Wind and 

Solar Project(s). 

However, a wind-solar plant will be recognized as Hybrid Plant if the rated power capacity of one 

resource is at least 25% of the rated power capacity of other resource. Further, each 1 (one) MW of 

contracted Wind Solar Hybrid Project shall achieve a minimum CUF of 40%. In case of projects 

which achieve higher CUF shall be given preference. 

Implementation Strategy 

The implementation of wind solar hybrid system will depend on different configurations and use of 

technology as detailed below: 

Wind-Solar Hybrid- AC integration 

In this configuration, the AC output of both the wind and solar system is integrated either at LT side 

or at HT side. In the later case, both systems use separate step-up transformer and HT output of both 

the systems is connected to common AC Bus-bar or at interconnection point. Suitable control 

equipment is deployed for controlling the power output of hybrid system. 

Wind-Solar Hybrid- DC integration 
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DC integration is possible in case of variable speed drive wind turbines using converter- invertor. 

In this configuration the DC output of the both the wind and solar PV plant is connected to a 

common DC bus and a common invertors suitable for combined output AC capacity is used to 

convert this DC power in to AC power. 

New wind-solar hybrid plants 

New wind-solar hybrid projects shall be encouraged with following provisions:- 

The hybrid power generated from the wind-solar hybrid project may be used for (a) captive purpose; 

(b) sale to third party through open access; (c) sale to the  distribution company (ies) either at project 

specific tariff  determined by the APERC or at tariff discovered through transparent bidding process; 

or (d) sale to the distribution company (ies) at APPC under REC mechanism and avail RECs. 

The power procured from the hybrid project may be used for fulfilment of solar RPO and non-solar 

RPO in the proportion of rated capacity of solar and wind power in the hybrid plant respectively. 

For procurement of hybrid power through transparent bidding process different parameters may be 

used. Parameters that may be considered for bidding could be capacity delivered at grid interface 

point, effective CUF and unit price of electricity. 

Government entities may invite bids for new hybrid plants keeping qualifying criteria such as those 

discussed in iii above, the tariff being the main criteria for selection. 

Hybridization of existing Wind/Solar PV plants. 

Existing wind or solar power projects, willing to install solar PV plant or WTGs respectively to 

avail benefit of hybrid project, may be allowed to do so with following Conditions: 

No additional connectivity/transmission capacity charges shall be levied by the respective 

transmission entity for hybridisation at existing wind/solar PV plants if already granted transmission 

connectivity/ access is being used. Transmission charges may be applicable for the additional 

transmission capacity/ access granted as per prevailing regulation. 

In case capacity margins are available at the receiving transmission sub-station of respective 

transmission entity, at which the existing wind/solar projects is connected, additional transmission 

capacity/access may be allowed subject to its technical feasibility. In such a case, any transmission 
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augmentation required up to the receiving transmission substation will be the responsibility of 

project developer. 

In case of AC integration assessment of solar and wind power injected from the hybrid project in to 

the grid will be worked out by apportioning the reading of main meter installed at the receiving 

station on the basis of readings of ABT meters installed on LT or HT side of the wind and solar PV 

plant as the case maybe. 

In case of DC integration assessment of solar and wind power injected from the hybrid project in to 

the grid will be worked out by apportioning the reading of main meter installed at the receiving 

station on the basis of readings of DC meters installed at the DC output of the wind and solar PV 

plant. Till such time the methodology for DC metering of hybrid systems and standards and 

regulations are framed for DC meters, only AC integration will be permitted. 

The additional solar/wind power generated from the hybrid project may be used for 

captive purpose; (b) sale to third party through open access; (c) sale to the distribution company 

(ies) either at project specific tariff determined by the APERC or at tariff discovered through 

transparent bidding process; and (d) sale to the distribution company (ies) at APPC under REC 

mechanism and avail RECs. For bidding purpose, State or Central entities may bid for hybridization 

of existing projects connected to InSTS or ISTS as the case maybe. 

Government entities may also invite bids for hybridisation of existing wind and solar plants with 

tariff being the main criteria for selection. 

The additional solar/wind power procured from hybrid project shall be used for fulfilment of 

solar/non-solar RPO as the case maybe. 

Energy Banking and Drawal 

Banking of 100% of energy shall be permitted during all 12 months of the year, based on the 

feasibility and prior approval of APTRANSCO/APDISCOMs. Banking charges shall be adjusted 

in kind @ 5% of the energy delivered at the point of drawal. The banking year shall be from April 

to March. 

Energy injected into the grid from date of synchronization to Commercial Operation Date (COD) 

will be considered as deemed energy banking. Energy settlement shall be done on monthly basis. 
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The unutilized banked energy shall be considered as deemed purchase by Discoms at 75% of the 

Average Pooled Power Purchase Cost as determined by the APERC for the applicable year. The 

payment for the deemed purchase of un-utilized banked energy shall be capped to 10% of the total 

banked energy during the applicable year. 

Energy Storage 

Any Energy storage technologies like Mechanical, Chemical, Compressed Air, Hydrogen, Pumped 

Storage, etc may be added to the hybrid project (i) to reduce the variability of output power from 

wind solar hybrid plant; (ii) providing higher energy output for a given capacity (bid/ sanctioned 

capacity) at delivery point, by installing additional capacity of wind and solar power in a wind solar 

hybrid plant; and (iii) ensuring availability of firm power for a particular period. 

Bidding factors for wind solar hybrid plants with storage may include minimum firm power output 

throughout the day or for defined hours during the day, extent of variability allowed in output power, 

unit price of electricity, etc. 

Round The Clock Power 

The projects for delivery of power Round The Clock (RTC) by adopting Wind-Solar Hybrid 

Projects with (a) Energy Storage Systems (b) Bundling with Clean Resources like Gas, (c) 

Flexibility by balancing with power generated by APGENCO or Independent Power Producers 

(IPPs), will be given priority for off taking of power by APDISCOMs or APGENCO, PE 

connectivity by APTRANSCO and issuing various clearances and facilities including “MUST RUN 

STATUS” (d) For Round The Clock (RTC) power by Wind-Solar Hybrid projects, at least 51% of 

the energy requirement should be from the Renewable Energy projects (Solar/Wind). 

 Regulatory requirements 

The APERC, Central Electricity Authority and CERC shall formulate necessary standards and 

regulations including metering methodology and standards, forecasting and scheduling regulations, 

REC mechanism, grant of connectivity and sharing of transmission lines, etc. for wind-solar hybrid 

systems. 
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Standard and quality 

For wind turbines, solar modules and balance of systems, the technical guidelines issued by the 

Ministry of New and Renewable Energy (MNRE), from time to time for grid connected systems 

will be followed. 

Incentives 

The Government will encourage development wind-solar hybrid systems through different schemes 

and programmes. All fiscal and financial incentives available to new wind and new solar power 

projects will also be made available to new hybrid projects in addition to the fiscal and financial 

incentives announced in this policy. 

After bi-furcation of the state, there is necessity to attract investments in manufacturing sector for 

overall development of State and to create the employment. The Government intends to promote 

wind turbine and solar manufacturing facilities that can contribute towards wind and solar sector 

development in the State and create employment opportunities In addition to the incentives 

applicable for promoting manufacturing as per the existing industrial, solar and wind power 

policies, it is proposed to provide preference in allotment of the wind solar hybrid capacity for 

projects that come up based on manufacturing facilities located within the State after bifurcation 

and which are set up as per the investments approved by the Government. Further, the projects 

which are developed by the manufacturers are given preference for sale of power to distribution 

company (ies) either at project specific tariff determined by the APERC (OR) a tariff discovered 

through transparent bidding process (OR) at APPC under REC mechanism and avail RECs. In case 

of utilization of power for captive use or third party sale, preference will be given for extending 

energy banking facility based on feasibility and prior approval ofAPTRANSCO/APDISCOMs. 

Further, in respect of Wind Solar Hybrid Power Projects, the following additional incentives shall 

be provided, 

Transmission and Distribution charges shall be exempted up to 50% of the applicable charges for 

wheeling of power generated from new Wind – Solar Hybrid Power Projects within the State. There 

will be no transmission charges for connectivity to the nearest Central Transmission Utility (CTU) 

via State Transmission Utility (STU) network for inter-state wheeling of power subject to the 

consent of APERC. 
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In respect of new wind or solar projects in the existing solar or wind project sites respectively (which 

will make it hybrid) the plant will continue to enjoy all the incentives they were getting from the 

previous policies (“Andhra Pradesh Solar Policy 2015” and “Andhra Pradesh Wind Policy 2015”) 

only till the balance operative period as per the previous policies. 

Energy injected into the grid from date of synchronization to Commercial Operation Date (COD) 

will be considered as deemed energy banking. The unutilized banked energy shall be considered as 

deemed purchase by Discoms at 75% of the Average Pooled Power Purchase Cost as determined 

by the APERC for the applicable year. Energy settlement shall be done on monthly basis. The 

payment for the deemed purchase of un-utilized banked energy shall be capped to 10% of the total 

banked energy during the applicable year. 

50% of applicable Electricity duty shall be exempted for captive consumption, sale to DISCOMs 

and third party sale provided the source of power is from wind - solar hybrid power projects set up 

within the State. 

50% of the Cross subsidy surcharge shall be paid for third party sale provided the source of power 

is from Wind- Solar Hybrid Power Projects setup within theState. 

Supervision charges 

Wind-solar hybrid power projects will be exempted from paying the Supervision charges to 

APTransco/Discom(s) only in case of transmission of power from State Transmission Utility (STU) 

to Central transmission utility (CTU) 

Deemed Industry Status 

Generation of electricity from wind-solar hybrid power projects shall be treated as eligible industry 

under the schemes administered by the Industries Department and incentives available to industrial 

units under such schemes shall be available to the Wind solar power producers subject to the 

payments from the Energy Department. In addition, the services of the single desk portal can also 

be extended for obtaining necessary clearances, if any. 

Deemed Public Private Partnership (PPP)Status 

Deemed PPP status shall be provided for projects coming up as wind-solar hybrid power projects 

as per this policy. 
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Non Agriculture Status 

Deemed Non-Agricultural (NA) status for the land where wind-solar hybrid power projects will be 

accorded, on payment of applicable statutory fees. 

Pollution Clearance 

Wind-solar hybrid power projects will be exempted from obtaining any NOC/Consent for 

establishment under pollution control laws from AP Pollution Control Board. 

Must run status 

All Wind- Solar hybrid power projects shall be treated as “MUST RUN” power plants and shall not 

be subjected to ‘Merit Order Despatch (MOD) principles’ 

Nodal Agency 

NREDCAP shall act as a Nodal Agency under this policy and as decided by the government from 

time to time. 

Nodal Agency and/or designated offices by the Nodal Agency shall be responsible for facilitating 

single window clearance of projects for the following activities: 

Registration of projects 

a) Allotment of capacity of projects 

b) Processing of proposals for allotment of revenue land or Forest land, as per the provisions of 

AP Wind Power Policy and AP Solar Power Policy. 

c) Arranging approval for power evacuation plan and open access. 

d) Arranging other statutory clearances/approvals if any. 

e) Co-ordination with MNRE/SECI/APTRANSCO/ APDISCOMs and other central and state 

agencies. 

f) Administrative approval 

The proposals received from eligible developers as per the provisions of this policy along with non-

refundable processing fee of Rs. 25,000/- per MW will be processed by NREDCAP duly taking into 

consideration of the policies of Government of India, Government of AP, provision of signing of 
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PPAs, prevailing RPPO against requirement as per the regulations and availability of grid feasibility 

for evacuation of power from the hybrid power plants. NREDCAP will apprise whether the proposal 

is technically, financially and commercially feasible. NREDCAP will also apprise whether the 

proposer has the required technical, commercial, managerial and financial capability to execute the 

project. NREDCAP will apprise the existing installed capacity, existing generating capacity, 

required installed capacity and generating capacity. On allotment of capacity, the allotment fee of 

Rs.1,50,000 per MW shall be paid at the time of entering into agreement. The project shall be 

completed within 24 months from the date of allotment. The project developer shall also furnish 

performance bank guarantee equivalent to Rs.2.00 lakhs per MW in favour of NREDCAP. 

Further, GoAP will accord the sanctions for Wind Solar Hybrid Projects to 

Developers/manufacturers based on recommendation by NREDCAP after appraising their proposal, 

DPR submitted, technical & financial capabilities, investment and manufacturing outlay and 

creation of employment in the State of Andhra Pradesh. 

The off-take of power from Wind solar Hybrid Projects by AP DISCOMS will be subject to prior 

approval from GoAP and also by APERC. 

Research and Development 

Government will support the technology development projects in the field of wind-solar hybrid 

systems. Besides, support will be provided for development of standards for hybrid systems. 

Power to remove difficulties 

If any difficulty arises in giving effect to this policy, energy department is authorized to issue 

clarification as well as interpretation to such provisions, as may appear to be necessary for removing 

the difficulty either on its own motion or after hearing those parties who have represented for change 

in any provision. 

(BY ORDER AND IN THE NAME OF THE GOVERNOR OF ANDHRA PRADESH) 

AJAY JAIN 

PRINCIPAL SECRETARY TO GOVERNMENT 

Dated: 14.05.2018 with amendment Dated: 13.08.2018 

(MINISTRY OF NEW & RENEWABLE ENERGY) 
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Sl. 

No 
Description Summary 

1. Objective The main objective of the Policy is to provide a framework for 

promotion of large grid connected wind-solar PV hybrid system for 

optimal and efficient utilization of transmission infrastructure and 

land, reducing the variability in renewable power generation and 

achieving better grid stability. 

Policy also aims to encourage new technologies, methods and way-

outs involving combined operation of wind and solar PV plants. 

2. Operative 

Period 

This policy will remain in force unless withdrawn, modified or 

superseded by the Government. The Government will undertake a 

review of this Policy as and when required. 

3. Hybrid Plant A wind-solar plant will be recognized as hybrid plant if the rated 

power capacity of one resource is at least 25% of the rated power 

capacity of other resource. 

4. Implementation 

Strategy 

The implementation of wind solar hybrid system will depend on 

different configurations and use of technology. 

Wind-Solar Hybrid- AC integration: 

In this configuration the AC output of the both the wind and solar 

systems is integrated either at LT side or at HT side. In the later 

case both system uses separate step-up transformer and HT output 

of both the system is connected to common AC Bus-bar. Suitable 

control equipment are deployed for controlling the power output of 

hybrid system. 

Wind-Solar Hybrid- DC integration: 

DC integration is possible in case of variable speed drive wind 

turbines using convertor-inverter. In this configuration the DC 

output of the both the wind and solar PV plant is connected to a 

common DC bus and a common invertor suitable for combined 

output AC capacity is used to convert this DC power into AC 

power. 

5. New Wind-

Solar Hybrid 

Plants 

The hybrid power generated from the wind-solar hybrid project 

may be used for 

a) Captive purpose; 

b) sale to third party through open access; 

c) sale to the distribution company 

The power procured from the hybrid project may be used for 

fulfilment of solar RPO and non-solar RPO in the proportion of 

rated capacity of solar and wind power in the hybrid plant 

respectively. 

Government entities may invite bids for new hybrid plants keeping 

qualifying criteria such as grid interface point, effective CUF and 

unit price of electricity, and the tariff being the main criteria for 

selection. 
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6. Hybridization 

of Existing 

Wind/Solar PV 

Plants 

No additional connectivity/transmission capacity charges shall be 

levied by the respective transmission entity for hybridisation at 

existing wind/solar PV plants if already granted transmission 

connectivity/ access is being used. 

Transmission charges may be applicable for the additional 

transmission capacity/ access granted as per prevailing regulation. 

In case of AC integration assessment of solar and wind power 

injected from the hybrid project in to the grid will be worked out 

by apportioning the reading of main meter installed at the receiving 

station on the basis of readings of ABT meters installed on LT or 

HT side of the wind and solar PV plant as the case may be. 

In case of DC integration assessment of solar and wind power 

injected from the hybrid project in to the grid will be worked out 

by apportioning the reading of main meter installed at the receiving 

station on the basis of readings of DC meters installed at the DC 

output of the wind and solar PV plant. Till such time the 

methodology for DC metering of hybrid systems and standards & 

regulations are framed for DC meters, only AC integration will be 

permitted. 

The additional solar/wind power generated from the hybrid project 

may be used for 

a) Captive purpose; 

b) sale to third party through open access; 

c) sale to the distribution company 

7. Storage Bidding factors for wind solar hybrid plants with storage may 

include minimum firm power output throughout the day or for 

defined hours during the day, extent of variability allowed in output 

power, unit price of electricity, etc. 

8. Incentives The Government will encourage development of wind-solar hybrid 

systems through different schemes and programmes. All fiscal and 

financial incentives available to 

wind and solar power projects will also be made available to hybrid 

projects. 
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9.4. Amendments to the Andhra Pradesh Solar, Wind & Wind-

Solar Power Policies - 2018 

GOVERNMENT OF ANDHRA PRADESH 

ABSTRACT 

Energy Department - Variable Renewable Energy – Amendments to the Andhra Pradesh Solar 

Power Policy, 2018, Andhra Pradesh Wind Power Policy 2018 and Andhra Pradesh Wind-Solar 

Hybrid Power Policy, 2018 - Orders – Issued. 

ENERGY (POWER.II) DEPARTMENT 

G.O.MS.No.35 Dated:18-11-2019. 

Read the following: 

1.G.O.Ms.No.1, E,I&I Dept,dated:03-01-2019. 

2.G.O.Ms.No.2, E,I&I Dept,dated:03-01-2019. 

3.G.O.Ms.No.3, E,I&I Dept,dated:03-01-2019. 

**** 

ORDER: 

In the G.Os read above orders were issued formulating the Andhra Pradesh Solar Power 

Policy, 2018 (ref.1), Andhra Pradesh Wind Power Policy, 2018 (ref.2) and Andhra Pradesh 

Wind-Solar Hybrid Power Policy, 2018 (ref.3). Government have observed that the statutory 

audit has reported an abnormal spurt in Power Purchase cost and deteriorated financial position 

of the A.P. DISCOMs. Taking into consideration the financial deterioration of APDISCOMS 

and in order to strengthen the financial position of the Power Utilities, Government after careful 

examination of the matter hereby make the following amendments to the above policies. 

1. Transmission and Distribution charges for wheeling of power 

(i) Transmission and Distribution charges shall be as determined by the APERC for connectivity 

to the nearest Central Transmission Utility (CTU) via State Transmission Utility (STU) network 

for inter- state wheeling of power, and via STU for intra-state wheeling of power. 

(ii) Accordingly all the provisions in the policies including the following paras shall stand 

amended/deleted: 

• Para 4 (a) of A.P. Solar Power Policy, 2018, Para 8(b) of A.P. Wind Power Policy, 2018 

and Para 9 (a) of A.P. Wind Solar Hybrid Power Policy, 2018 shall stand amended. 

• Para 4 (e) of A.P. Solar Power Policy, 2018 and para 9 (f) of A.P. Wind Solar Hybrid 

Power Policy, 2018 shall stand deleted. 

• Para 8 of A.P. Solar Power Policy, 2018, Para 4 of A.P. Wind Power Policy and Para 11 

of A.P. Solar Wind Hybrid Power Policy, 2018 shall stand amended. 
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2. Energy Banking and Drawal 

(i) The facility of energy banking and drawal is hereby withdrawn for the Variable Renewable 

Energy from all the generators. 

(ii) Any injection of energy between synchronisation and declaration of Commercial Operation 

Date (CoD) shall be treated as inadvertent power and no cost shall be paid by 

A.P.DISCOMs. 

(iii) Accordingly, all the provisions in the policies including the following paras shall stand 

amended/deleted: 

• Para 4 (b) of A.P. Solar Power Policy, 2018, Para 8 (b) of A.P. Wind Power Policy, 2018, 

para 5.4 of A.P. Wind Solar Hybrid Power Policy, 2018 and para 9 (c) of A.P. Wind Solar 

Hybrid Power Policy, 2018 shall stand deleted. 

• Para 8 of A.P. Solar Power Policy, 2018, Para 4 of A.P. Wind Power Policy, 2018 and 

Para 11 of A.P. Solar Wind Hybrid Power Policy, 2018 shall stand amended. 

3. Tariff 

(i) The tariff for Solar projects or Wind Projects or Solar Wind hybrid projects or any other 

Variable Renewable Energy project shall not exceed “difference between pooled variable cost 

and balancing cost”. 

(ii) The applicable tariff for solar rooftop projects for either net metering/gross metering shall 

not exceed “difference of pooled variable cost and balancing cost” (or) the applicable tariff 

at the time of Commercial Operation Date (CoD) whichever isless. 

(iii) Andhra Pradesh Electricity Regulatory Commission (APERC) will determine the pooled 

variable cost and balancing cost every year. 

(iv) Accordingly, all the provisions in the policies including the following paras shall stand 

amended/deleted: 

• Para 3 A & 3 D of A.P. Solar Power Policy, 2018, Para 3 Category I of A.P. Wind Power 

Policy, 2018 and Para 5.2 (i) and Para 5.3 (v) of A.P. Wind Solar Hybrid Power policy, 

2018 shall stand amended. 

• Para 7 of A.P. Wind Power Policy, 2018 and Para 9 of A.P. Wind Solar Hybrid Power 

Policy, 2018 shall stand deleted. 

4. Land 

(i) All Government land allotments shall only be on lease hold basis. 

(ii) Accordingly all the provisions in the policies including the Para 4 (j) of A.P. Solar Power 

Policy, 2018, Para 3 of A.P. Wind Power Policy, 2018 and Para 5.2 of A.P. Wind Solar 

Hybrid Policy, 2018 shall stand amended. 

The CMD, APTRANSCO/A.P.GENCO/ VC & MD, NREDCAP/ CMD, APSPDCL/ CMD, 

APEPDCL shall take necessary action accordingly. 
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9.5. AP RE Export Policy 2020 

GOVERNMENT OF ANDHRA PRADESH  

ABSTRACT  

  

ENERGY DEPARTMENT- Andhra Pradesh Renewable Energy Export Policy, 

2020 – Orders – Issued.  

-------------------------------------------------------------------------------------------------  

ENERGY (POWER.II) DEPARTMENT  

  

G.O.Ms.No.20              Dated:17 -07-2020.  

O R D E R:  

  

 Government after careful examination of the matter hereby notify the Andhra 
Pradesh Renewable Energy Export Policy, 2020 appended to these orders.  
  

2.  These orders issue with the concurrence of Finance in their 

U.O.No.FIN01-FMU)ASD(IIE)/4/2020-FMU-IIEIC(Computer.No.1132369), 

dated:09-04-2020.  

  

(BY ORDER AND IN THE NAME OF THE GOVERNOR OF ANDHRA PRADESH)  

  

                                                                      SRIKANT NAGULAPALLI  

SECRETARY TO GOVERNMENT   

A.P. RENEWABLE ENERGY EXPORT POLICY 2020  

Sl 

No.  

Description                                      Policy   

1.  Introduction  • This policy shall be called as “Andhra Pradesh Renewable 

Energy Export Policy, 2020” applicable to solar/wind/ wind-solar 

hybrid projects.  

• Andhra Pradesh has significant potential each for Solar, Wind 

and Wind -Solar Hybrid generation.  The state has ideal 

conditions for setting up Renewable Energy projects for export of 

energy to other states.    

• Huge extents of land exist in the state which can be effectively 

put to use by these energy export projects.   

• Various Government of India schemes such as Ultra Mega 

Renewable Energy Power Parks (UMREPPs) provide incentives 

for such renewable energy projects.  

• Andhra Pradesh has already achieved the Renewable Power 

Purchase Obligation (RPO) notified by the State Commission and 

also Ministry of Power, Government of  

India.    
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• Taking into consideration the huge untapped potential and also 

availability of lands, the State Government in order to encourage, 

develop and promote renewable energy projects by investors for 

the purpose of energy export outside Andhra Pradesh without any 

obligation of procurement of power by State DISCOMs, decided 

to notify “Andhra Pradesh Renewable Energy Export Policy 

2020”.  

2  Definitions:  “Land aggregating Agency” means an agency which aggregates 

government lands and/or private lands for the purpose of 

allotment to renewable energy project developers.  

“Park developer” mean an agency which develops necessary 

common infrastructure like approach roads, water supply 

pipelines, pooling substations etc. for enabling project developers 

to set up renewable energy plants on a plug-and-play basis.  

“Project developer” means any company which develops a 

renewable energy plant for the purpose of selling the resultant 

energy.  

Words and expressions not defined here shall have the same meaning 

as defined under the Electricity Act, 2003 or the rules, regulations, 

policies, codes made under it.  

3.  Objectives  To facilitate 120 GW renewable energy projects.  

1. To facilitate lease of 5 lakh acres of potential land in the state of 

Andhra Pradesh to renewable energy export project developers.  

2. To attract private investments to the State and improve local 

economy.  

3. To promote setting up of renewable energy equipment 

manufacturing facilities in the State.   

4. To generate additional revenue  to the State Government. 

4.   Operative Period  The policy shall come into operation with effect from date of issuance 

and shall remain in force for five years.   

5.  Project developer 

eligibility   

All registered companies either in private sector or public sector.   
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6.  Utilisation of  

Power  

1) Export: The power generated from the projects set up under this 

policy shall be exported outside the State.    

2) Open Access: In case of supply of this power within the state 

under Open Access, all charges levied by A.P. State Electricity 

Regulatory Commission shall also be paid; and all the connected 

regulations shall be complied with.  No energy banking –hourly/ 

intra-day/ daily/ weekly/ monthly/ yearly – and drawal shall be 

allowed.  All energy settlements shall be done on time block wise 

basis.  Any injection of energy between synchronisation and 

declaration of Commercial Operations Date (CoD) shall be treated as 

inadvertent power and no cost shall be paid by any Distribution 

Company in the state.  

7.  Resource 

allocation  

1) The allocation of renewable energy resource potential in any 

area to developers shall be done on a “first come first serve” basis 

by Nodal Agency by seeking online applications through a website.  

2) Priority will be given for Project Developers intending to set up 

the energy export projects along with manufacturing facilities in the 

state.  

8.  (a)Land 

facilitation to 

developer  

1) Land aggregating agency:  Government through a land 

aggregating agency (NREDCAP or any other agency) will procure 

and aggregate government and private lands at potential locations 

for allotment to the project developers on lease basis.  

2) Land facilitation:  Land lease facilitation will be done by Nodal 

Agency to the permitted developers against payment of prescribed 

charges.  

3) Lease Period: 30 years for Variable Renewable Energy Projects.  

  (b)Remittances to 

Government  

1) Government lands.  The land aggregating agency shall remit the 

entire amount of lease rentals to the Government Treasury as 

Miscellaneous receipts.    

2) Private lands:  The land aggregating agency shall remit Rs 6,000 

/ acre/ year with 5% escalation every 2 years to the Government 

treasury as Miscellaneous receipts.  
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9.  (a)Annual 

charges paid by 

developer  

1) Land lease charges paid by project developer to land aggregating 

agency:  The land aggregating agency shall charge lease rentals of 

Rs 31,000 / acre/ year from the date of taking possession till 

completion of lease period.   

• Lease charges for the land taken for common purposes (roads, 

substations, etc) and for unusable land (high tension lines 

passing through the energy park etc.) will be loaded on pro-rata 

basis, developer wise.   

• Escalation:  5% every 2 years.  

2) Green Energy Development Charges: Rs 1 lakh /MW of installed 

capacity/ year – for entire life of the project starting from the date 

of commissioning of 1st phase of the project.    

• Installed capacity will be assessed on AC or DC whichever is 

higher from time to time.  

• These charges are payable to State Government.  

(b)Annual 

charges paid for 

private lands  

3) Land lease charges paid by land aggregating agency to private 

landowners:  The land aggregating agency shall pay Rs 25,000 / 

acre/ year for the aggregated private lands from the date of taking 

possession till completion of lease period.  

• Escalation: 5% every 2 years.  

(c) One-time 

charges paid by 

project 

developer  

1) Local Area Development Fund (LADF): Rs 0.5 lakh per acre 

payable to park developer.  

2) Park infrastructure development charges will be collected upfront 

from the power developer as per Detailed Project Report (DPR) 

estimates, after deducting Central Financial   Assistance (CFA) if 

any.  

3) Above two charges are paid by project developer in case the park 

development is done by the park developer.  

4) One time processing fee:  A onetime processing fee of Rs 2000 

per acre shall be collected by Nodal Agency.  

10.  Electricity Duty  Electricity Duty shall be paid as applicable.  



 

275 

   
Handbook on NREDCAP Activities 

11.  (a) Park 

Development  

1) Park developer: Any Government agency or the project 

developer may act as a park developer.  

2) Park infrastructure:  The infrastructure at the identified potential 

locations like land development, roads, water supply etc., will be 

developed by the park developer.  Applicable Government schemes 

will also be tapped by the park developer for the purpose of park 

development.  

3) Internal evacuation infrastructure:  Inside the parks, internal 

evacuation infrastructure will be developed by the park developer.  

In case of other than parks, internal evacuation infrastructure will 

be developed by the project developer.    

4) O&M:  The O&M charges will be collected on per MW basis 

from the project developers by the park developer.  Applicable 

Government schemes will also be tapped by the park developer for 

this purpose.  

(b) External 

evacuation 

infrastructure  

1) Connection to State Transmission Utility (STU) network:    

o Option 1:  The project developer may connect to STU, by laying 

connecting line to the STU grid substation at his cost, and 

transferring the line asset to APTRANSCO prior to 

commissioning.   

Alternatively, the connecting line may be built by APTRANSCO 

at the cost of the developer if the developer so chooses.  

Developers using the IntraState Transmission network shall pay 

for Transmission charges and losses as prescribed by APERC in 

the Transmission Tariff Order.  

o Option 2:  The project developer(s) may bear the entire cost of 

existing or new external evacuation infrastructure including 

connecting line, grid substations and upstream network up to 

CTU. The construction of new network infrastructure shall be 

done under the supervision of APTRANSCO and the assets 

handed over to APTRANSCO before commissioning. The new 

network augmentation required for this purpose shall be 

determined by APTRANSCO.  Developers opting for this option 

shall pay only the O&M charges as decided by APTRANSCO 

and the transmission charges shall be exempted for entire life of 

the project.  There shall be no exemption on energy losses.  

2) Connection to Central Transmission Utility (CTU)network:  The 

project developers shall follow the procedure laid down by central 

agencies.  All liabilities on account of connecting to CTU shall be 

borne by the Project Developer.  
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12.  GoAP  

Incentives  

1) For all the government and private lands transferred to the 

Land Aggregating Agency, land use conversion from 

“Agriculture” use to “non-agriculture” use shall be accorded by 

Government prior to land transfer.  All lands leased from the 

Land Aggregating Agency can be used for Non-agricultural 

purpose subject to remitting land use conversion fee by the 

Nodal Agency in the Government treasury by collecting from 

the respective Developers.  No further change of land use permit 

shall be required for the lands transferred by Land Aggregating 

Agency to the Park Developer or the Project Developer.    

2) Projects will be exempted from obtaining any NOC/Consent 

for establishment under pollution control laws from AP 

Pollution Control Board.  

13.  Manufacturing  The Government intends to promote Renewable Energy 

Manufacturing facilities that can contribute towards economic 

development of the state and create employment.  The following 

additional incentives shall be applicable for New Manufacturing 

facilities, equipment and ancillaries related to renewable energy, 

setup in the state,   

- Priority allotment of land on long term lease basis.  

- Exemption from payment of Electricity Duty for a period of 10 

years from date of commencement of manufacturing activities.  

- Extending of incentives as per the prevailing Industrial 

Promotion Policies of the Government of A.P.  

14.  Nodal Agency  1) New and Renewable Energy Development Corporation of A.P. 

Ltd, (NREDCAP) shall act as a Nodal Agency under this policy.    

2) The Nodal Agency shall be responsible for the following 

activities  

i. Allocation of wind/solar resources and giving permissions on 

first come first serve basis.  

ii. Coordination with MNRE/NTPC/SECI/AP 

TRANSCO, AP DISCOMs and other Central and State 

Agencies.  

iii. Facilitate land lease from the Land Aggregating Agency of 

Government.  

iv. Act as park developer if required.  

15.  Interpretation  (1) If any conflict arises with existing policies, this policy shall take 

precedence over the earlier policies issued in the matter.  

(2) Energy Department is authorized to issue clarifications and interpret 

provisions for removing difficulties under this policy.  
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16. Different fees 

payable under the 

policy 

1. Registration Fee /Application / Processing Fee: Rs.25,000/MW 

2. Allotment Fee (in case of Wind Power and wind – solar hybrid 

power projects): Rs.1,50,000/MW 

3. Fee for installation of wind mast: Rs.2,00,000 per wind mast 

4. Transfer of capacity from manufacturer/developer to the 

customer: Rs.50,000/MW Not applicable incase transfer of 

capacity from parent company to subsidiary 

5. Transfer of capacity from one location to other location: Rs 

50,000/MW 

6. Change of name of company: Rs.25,000/MW for capacities upto 

40 MW and Rs.1,00,000 for capacities more than 40 MW on 

lumpsum basis. 

7. Performance Bank Guarantee (in case of wind power and wind – 

solar hybrid power projects): Rs.2,00,000/MW 

8. Onetime Processing Fee for land: Rs.2,000/acre 

9. Onetime Local Area Development Fund: Rs.50,000 per acre 

10. Green Energy Development Charges: Rs.1,00,000 /MW/Year for 

entire life of the project starting from the date of commissioning 

of 1st phase of the project on AC/DC capacity, whichever is 

higher 

  

9.6. Gazette Notification on Open Access Policy by Ministry of 

Power Dated: 06.06.2022. 

MINISTRY OF POWER NOTIFICATION 

New Delhi, the 6th June, 2022 

G.S.R. 418(E).—In exercise of the powers conferred by sub-section (1) read with clause 

(z) of sub-section (2) of section 176 of the Electricity Act, 2003 (Act 36 of 2003), the Central 

Government hereby makes the following rules, namely:- 

1.    Short title and commencement. –(1)These rules may be called the Electricity (Promoting 

Renewable Energy Through Green Energy Open Access) Rules, 2022. 

(2) They shall come into force on the date of their publication in the Official Gazette. 

2. Definitions. – (1) In these rules, unless the context otherwise, requires: -  
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a) ―Act‖ means the Electricity Act, 2003 (36 of 2003); 

b) ―entity‖ means any consumer who has contracted demand or sanctioned load of 100 kW 

or more except for captive consumers: Provided that in case of captive consumers there 

shall not be any load limitation. 

c) ―forum of regulators‖ means the forum as referred to in sub-section (2) of section 166 of 

the Act. 

d) ―green energy‖  means the electrical energy from renewable sources of energy including 

hydro and storage (if the storage uses renewable energy) or any other technology as may 

be notified by the Government of India from time to time and shall also include any 

mechanism that utilizes green energy to replace fossil fuels including production of green 

hydrogen or green ammonia as per provision of clause G of sub-rule(2)  of rule 4; 

e) ―obligated  entity‖  means  the  entities  mandated  under  clause  (e)  of  sub-section(1)  of 

section86 of the Act to fulfill Renewable Purchase Obligation, which includes distribution 

licensee, captive user, and open access consumer. 

(2)  The words and expressions used and not defined herein but defined in the Act shall have 

the meanings respectively assigned to them in the Act. 

3. Applicability.– This rules shall be applicable forgeneration,  purchase and  consumption 

of  green energy as defined under clause (c) of rule 2,including the energy from Waste-to-Energy 

plant. 

4. Renewable Purchase Obligation.– (1) On and from the date of commencement of these 

rules, there shall be an uniform renewable purchase obligation, on all obligated entities  in 

area of a distribution licensee. 

(2) Any entity, whether obligated or not may elect to generate, purchase and consume 

renewable energy as per their requirements by one or more of the following methods: - 

A. Own Generation  from renewable  energy  sources.–There  shall  not  be  any  capacity  

limit  for installation of power plants from renewable energy sources, by entities for 

their own consumption and such plants may be  set up at any location in India and 

power shall be transmitted by using open access: 

Provided that the generating plant may be set up by the entity itself or by a developer 

with which the entity enters into a power purchase agreement. 
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B. By procuring Renewable Energy through Open Access from any Developer either 

directly or through a trading licensee or through power markets. 

Explanation: (1) Developer means the generating company who generate electrical 

energy from renewable sources of energy. 

(2) Trading Licensee means a person who has been granted a licence by appropriate 

commission, for purchase of electricity for resale thereof. 

C. By requisition from distribution licensee. –(a) Any entity may elect to purchase 

green energy either upto a certain percentage of the consumption or its entire 

consumption and they may place a requisition for this with their distribution licensee, 

which shall procure such quantity of green energy and supply it and the consumer 

shall have the flexibility to give separate requisition for solar and non-solar; 

(b) The consumer may  purchase  on  a  voluntary  basis,  more  renewable  energy,  than  

he  is obligated to do and for ease of implementation, this may be  in steps of Twenty 

five per cent and going upto Hundred per cent; 

(c)  The tariff for the green energy shall be determined separately by the Appropriate 

Commission, which shall comprise of the average pooled power purchase cost of the 

renewable energy, cross-subsidy charges if any, and service charges covering the 

prudent cost of the distribution licensee for providing the green energy; 

(d) Any requisition for green energy from a distribution licensee shall be for a minimum 

period of one year; 

(e)  The quantum of green energy shall be pre-specified for at least one year; 

(f)  The green energy purchased from distribution licensee or from Renewable Energy 

sources other than distribution licensee in excess of Renewable Purchase 

Obligation of obligated entity  shall  be  counted  towards  Renewable  Purchase  

Obligation  compliance  of  the distribution licensee; 

(g) The Accounting of renewable energy supplied at distribution licensee level shall be 

on a monthly basis; 

D. By consuming green energy from captive power plant. 
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E. By purchasing of renewable energy certificates in accordance with the applicable 

regulations. 

F. Purchase  of  green  hydrogen  or  green  ammonia;  ―the  obligated  entity  can  also  

meet  their Renewable  Purchase  Obligation  by  purchasing  green  hydrogen  or  green  

ammonia  and  the quantum of such green hydrogen or green ammonia would be 

computed by considering the equivalence to the green hydrogen or  green ammonia 

produced from one MWh of electricity from the renewable sources or its multiples and 

norms in this regard shall be notified by the Central Commission. 

G. Any other sources, as may be, determined by the Central Government. 

5. Green Energy Open Access.– (1) To provide Green Energy Open Access to consumers of 

green energy, the appropriate Commission may, if necessary, amend the relevant regulations 

made by it and such regulations shall be consistent with these rules. 

(2) All applications for open access of green energy in this regard shall be allowed by the 

nodal agency within a period of fifteen days: 

Provided that only consumers who have contracted demand or sanctioned load of hundred 

kW and above shall be eligible to take power through Green Energy Open Access and 

there shall be no limit of supply of power for the captive consumers taking power under 

Green Energy Open Access: 

Provided further that reasonable conditions such as the minimum number of time blocks, 

which shall not be more than twelve time blocks, for which the consumer shall not 

change the quantum of power consumed through open access may be imposed so as to 

avoid high variation in demand to be met by the distribution licensee. 

6. Nodal Agency.– (1) A Central Nodal Agency shall be notified by the Central Government 

to set up and operate a single window green energy open access system for renewable energy. 

(2) The Central Nodal agency shall set up a centralized registry for all Green Energy Open 

Access consumers and all the applications related to green energy open access shall be 

submitted on the portal set up by the said the Central Nodal Agency and these applications 

shall get routed to the concerned nodal agency notified by the Appropriate Commission for 

grant of green energy open access. 
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(3) The Appropriate Commission shall notify the appropriate Load Dispatch Centre as 

the nodal agency for grant of green energy open access for short term, to be defined by the 

Appropriate Commission, and the State or Central Transmission Utility, as the case may be, 

as the nodal agency for grant of Green Energy Open Access, for medium and long term. 

(4) The nodal agencies shall make available all relevant information regarding green 

energy open access to the public on the portal of the Central Nodal Agency. 

7. Procedure for grant of Green Energy Open Access.– (1) The Central Nodal Agency shall 

prepare, within a period of sixty days of commencement of these rules, a common application 

format for the Green Energy Open Access in consultation with the Forum of Regulators 

and applications for the Green Energy Open Access shall be made in this format. 

(2) All the applications for the Green Energy Open Access complete in all respects, shall be 

submitted on the portal set up by the Central Nodal Agency. 

(3) The concerned nodal agency shall, by an order in writing, approve the applications for the 

Green Energy Open Access within a period of fifteen days, failing which it shall be deemed 

to have been approved subject to the fulfillment of the technical requirements as specified by 

the appropriate Commission: 

Provided that the order of processing of such applications for Green Energy Open Access 

shall be first in first out. 

(4) The Short term and medium term open access shall be allowed, if there is sufficient spare 

capacity available in the transmission system without any augmentation whereas for long 

term open access, the transmission system may be augmented if required: 

Provided that priority shall be given to long term in the existing system if spare 

capacity is available and further, open access for non-fossil fuel sources shall be given 

priority over the open access from the fossil fuel. 

Explanation: For the purposes of this rule, the expression ―Fossil Fuel‖ includes the fuels 

such as coal, lignite, gas, liquid fuel or combination of these as its primary source of energy, 

which are used in Thermal Generating Station for generating electricity. 
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(5) No application for open access shall be denied unless the applicant has been given an 

opportunity of being heard in the matter and all orders denying open access shall be speaking 

orders. 

(6)   Appeals against an order of the concerned nodal agency, shall lie before the Appropriate 

Commission, within a period of thirty days from the date of receipt of order under sub-

rule (4) of rule 7. 

(7)    The Appropriate Commission shall dispose the appeal within a period of three months 

and the order issued by it, shall be binding on the parties. 

8. Banking.– (1) Banking shall be permitted at least on a monthly basis on payment of 

charges to compensate additional costs, if any, to the distribution licensee by the Banking 

and the Appropriate Commission shall fix the applicable charges. 

(2) The permitted quantum of banked energy by the Green Energy Open Access consumers 

shall be at least thirty percent of the total monthly consumption of electricity from the 

distribution licensee by the consumers. 

Explanation: For the purposes of this rule, the expression―Banking‖ means the surplus green 

energy injected in the grid and credited with the distribution licensee energy by the 

Green Energy Open Access consumers and that shall be drawn along with charges to 

compensate additional costs if any: 

Provided that the credit for banked energy shall not be permitted to be carried forward to 

subsequent months and the credit of energy banked during the month shall be adjusted during 

the same month. 

9. Charges to be levied for Open Access.– (1) The charges to be levied on Green Energy 

Open Access consumers shall be as follows:- 

(a) Transmission charges;  

(b) Wheeling charges; 

(c) Cross subsidy Surcharge; 

(d) Standby charges wherever applicable; and 
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(e) No other charges except the charges above, shall be levied. 

(2) The Cross subsidy surcharge shall be as per the provisions of tariff policy notified by the 

Central Government under the Act : 

Provided that the cross subsidy surcharge for Green Energy Open Access Consumer 

purchasing green energy, from a generating plant using renewable energy sources, shall 

not be increased, during twelve years from the date of operating of the generating plant 

using renewable energy sources, by more than fifty percent of the surcharge fixed for the 

year in which open access is granted; 

Provided further that the additional surcharge shall not be applicable for Green 

Energy Open Access Consumers, if fixed charges are being paid by such a consumer: 

Provided also that cross subsidy surcharge and additional surcharge shall not be  

applicable in case power produced from a Waste-to-Energy plant is supplied to the Open 

Access Consumer. 

Provided also that Cross subsidy surcharge and additional surcharge shall not be 

applicable if green energy is utilized for production of green hydrogen and green 

ammonia.(3) The cross subsidy surcharge payable by a consumer shall be such as to meet 

the current level of cross subsidy within the area of supply of the distribution licensee. 

(4) The standby charges, wherever applicable, shall be specified by the State Commission 

and such charges shall not be applicable if the Green Energy Open Access Consumers have 

given notice, in advance at least twenty-four hours before the time of delivery of power, for 

standby arrangement to the distribution licensee: 

Provided that the applicable standby charges shall not be more than Ten per cent of the 

energy charges applicable to consumer tariff category. 

Explanation: For the purposes of this rule, (i) the expression ―standby charges‖ means 

the charges applicable to open access consumers against the standby arrangement 

provided by the distribution licensee, in case the open access consumer is unable to 

procure power from the generating sources with whom they have the agreements to 

procure power due to outages of generator, transmission assets and the like. 

(ii) It is hereby clarified that in such situations the open access consumer has to take power 

from an alternate source like the distribution licensee and the charges for maintaining 

standby arrangements for such consumers should be reflective of the costs incurred by 

distribution licensee for providing these support services. 
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10.   Green Certificate–The distribution  licensee  shall  give  green  certificate  on  yearly  basis  

to  the consumers for the green energy supplied by the licensee to consumer on his request 

beyond the renewable purchase obligation of the consumers. 

11.   Rating–The State Commission  may  introduce  the  concept  of  rating  of  the  consumer  

of  the distribution licensee, based on the percent of green energy purchased by such 

consumer. 

12.   Model regulation on methodology. – (1) In order to have a common methodology for 

calculation of all the open access charges, the forum of regulators shall prepare a model 

regulation on methodology for calculation of open access charges, as well as banking charges 

within a period of four months from the date of commencement of these rules. 

(2) The framing of methodology referred to in sub-rule (1), of the forum of regulators shall 

ensure that various permissible charges are not onerous and shall meet the prudent cost of the 

distribution licensee in order to fulfil the objective of promoting the procurement of green 

energy by Green Energy Open Access Consumers. 

[F. No. 23/09/2021-R&R] GHANSHYAM 

PRASAD, Jt. Secy. 

 

FAQs on Open Access (OA) 

1     What is OA? 

The  definition  of  Open  Access  in  the  Electricity  Act,  2003,  is  “the  non-

discriminatory provision for the use of transmission lines or distribution system or 

associated facilities with such  lines  or  system  by  any  licensee  or  consumer or  a  

person  engaged  in  generation  in accordance with the regulations specified by the 

Appropriate Commission”. 

According to sub-section 2, of section 42 of the Electricity Act 2003, electricity consumers 

now  have the right  to procure  power from the supplier of their choice other  than  

the distribution company that they were buying from. They can use the existing 

transmission and distribution infrastructure after paying appropriate charges determined 

by their respective State Electricity Regulatory Commissions (SERCs) For e.g., a 

consumer in Assam has the right to select any generator for supplying electricity to his 

desired destination by using the existing transmission and distribution network. This 

generator chosen may be generating power in Assam or any other State in India. 
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From using these networks, the consumer has to pay transmission, wheeling and other 

OA charges to Assam Electricity Grid Corporation Limited (AEGCL) and Assam Power 

Distribution Company Limited (APDCL). Open Access consumers also have to pay 

operation and scheduling charges to the State Load Dispatch Center (SLDC). 

 

2     What are different technical and financial requirements for availing OA? 

• Minimum volume of power should be 1 MW i.e. any consumer having connected load 

of 1 MW and above can avail open access. Thus, industrial and commercial consumers 

like office complexes, hotels, hospitals, shopping malls and other large establishments 

can avail Open Access. 

• Availability of Transmission and Distribution corridor 

• Installation of special Energy Meters (SEM)  and Remote Terminal Units (RTU) having 

provision to communicate with SLDC in real time 

• Payment security mechanism 

• Clearance of outstanding dues 

• No Objection Certificate from SLDCs 

 

3     Do I need dedicated line to avail OA? 

Yes. As per fourth provision of Regulation 4 of the AERC (T&C for Open access) 

Regulations, 2018,  “consumers who are connected by dedicated feeders irrespective of 

their voltage of supply , and where there is no operational constraint, shall be allowed 

Open Access”. 

 

4     What is intrastate OA and Inter State OA? 

When buyer and seller are located in the same state, then it is called an Intra-state 

transaction.  In  this  case,  the  open  access  charges  comprising  transmission  losses  

and charges wheeling losses and charges (if applicable) and cross-subsidy of that 

particular State are applicable. However, when the buyer and seller are located in different 

states then it is called as an Inter-state transaction. In this case, apart from the open 

access charges applicable in intra-state transactions, Point-of-Connection (POC) charges 

and losses of the regional grids where the buyer and seller are located are also applicable. 
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5     What is STOA, MTOA & LTOA? 

STOA or Short-Term Open Access means open access for a period upto one month at a 

time. MTOA or Medium-Term Open Access means the right to use the inter-state 

transmission system or distribution system for a period exceeding three months but not 

exceeding five years 

LTOA or Long-Term open Access means the right to use the intra-state transmission 

system or distribution system for a period exceeding 7 years. 

 

6     Who is the nodal agency for OA? 

For STOA - State Load Dispatch Center (SLDC) 

For MTOA and LTOA -- State Transmission Utility (STU) i.e. AEGCL. 

 

7     What is the application procedure for Intra State OA? 

Procedure for STOA 

• First time applicant shall have to submit application to SLDC with payment of                 Rs. 

5000.00 and also submit a copy of this application to STU and Discom. 

• STU and Discom shall submit report on corridor availability to SLDC. 

• If OA feasible, the applicant will be informed by SLDC and he will have to install the SEM 

and Communication system. 

• SLDC will allow the applicant to participate in STOA 

Procedure for MTOA & LTOA 

• Application to be submitted to STU with copy to DISCOM 

• Fee payable is Rs 50,000/- for MTOA and Rs 100000/- for LTOA. 

• STU & DISCOM to carry out System Study for the feasibility and inform the applicant 

within 30 days 

• SEM and communication system to be established 

• Agreement has to be executed between the Applicant and AEGCL. 

• SLDC to be informed by the STU & 

• In case OA is not feasible, augmentation of system has to be carried out.  The cost of 

augmentation/ strengthening of the network have to be borne by the applicant. 

Augmentation of the system should not be done solely for the purpose of granting Open 

Access in case of MTOA and STOA consumers. 



 

287 

   
Handbook on NREDCAP Activities 

 

The detailed procedure and forms for Open Access has been approved by the Commission and 

these are available at the website of SLDC, Assam. 

 

8     What is the process of scheduling and dispatch of power in OA? 

The process for scheduling and dispatch is stated below sequentially: 

• All generators to submit day ahead schedule by 8.00 am 

• Buyers to submit their drawal schedule by 10 am. 

• Embedded OA consumers have to submit their drawal schedule to DISCOM and SLDC 

by 10.00 am showing quantum of drawal through OA and DISCOM 

• SLDC shall finalize the schedule for next day and upload in website after receipt of 

transaction schedule from Power Exchanges. 

• The schedule will be of 15 minutes time block, there will be 96 blocks in a day starting 

12.00 am. 

 

9     How is the billing done for OA consumers? 

• Based on the SEM record SLDC shall prepare the energy account for each block showing 

the entitlement, actual drawl, deviation etc. 

• SLDC bills for deviation to generator, licensee, and OA consumers other than the 

embedded consumers 

• Discom bills for embedded consumers 

 

10  What are different kinds of OA charges? 

The different kinds of charges applicable for OA are: 

o Scheduling & System Operation charges 

o Transmission charges 

o Wheeling charges 

o Cross subsidy surcharge 

o Additional Surcharge 

o Reactive energy charges 

o Standby Charges 

o Charges for Deviation 

o Taxes and Duties 
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For details please visit: http://www.aerc.nic.in/Regulations.htm 

 

  

http://www.aerc.nic.in/Regulations.htm
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9.7. National Green Hydrogen Policy dated 17.02.2022 
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9.8. Renewable Purchase Obligation and Energy Storage 

Obligation Trajectory till 2029-30 by MoP Dated: 22.07.2022 
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9.9. Implementation of building rules as per G.O. Ms. No. 119, 

MA&UD(H) Department Dated: 28.03.2017 

ADOPTION OF SOLAR PV ROOFTOP / HOT WATER SYSTEM IN NEWLY 

CONSTRUCTING BUILDINGS. 

• In case of sites more than 1000 sq.mts. for Residential Buildings and buildings proposed for 

Nursing Homes, Hospitals and Hotels, provision for Solar Water Heating System and Solar 

Lighting System shall be provided and the compliance of the same shall be confirmed before 

issuing occupancy certificate as per the provisions of G.O. Ms. No. 119 Dt. 20.03.2017 of 

Municipal Administration and Urban Development (M) Department (Andhra Pradesh Building 

Rules, 2017) 

Policies and Procedure for Implementation of Programme 

Scope of Work:  

• To identify welfare hostels 

• Primary Health Centers / CHCs / Govt. Hospitals 

• Individual Houses / Apartments / Group Housing / Commercial buildings 
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Guidelines for installation of Solar Water Heating Systems in high rise buildings and 

multistoried flats 

➢ Solar water heating systems can be successfully installed on the terrace of apartment blocks 

in high rise buildings. However not, all apartment blocks are suitable for installing solar 

water heating systems. The important factors that may need to be considered while accessing 

the suitability of the solar water heating systems are as follows: 

i. Number of dwelling units or flats in the building.  

ii. Number of bathrooms needed solar heated water  

iii. Number of persons occupying the flats.  

iv. Frequency of the requirement of hot water (whether on continuous basis or supply 

available at one time in the morning hours).  

v. Whether hot water is required for any other purpose also like washing, cleaning etc. 

➢ Depending upon the combination of above factors, solar water heating systems may be 

designed and sized to suit the requirement of the building.  

➢ The building may be fitted with either a single system of adequate capacity meeting the hot 

water needs for all the apartments or different smaller systems supplying hot water to a 

group of flats.  

➢ The thumb rule for calculating the requirement of hot water could be about 20 liters per 

person for only bathing and about 30 liters per person if used for bathing and washing. In 

general, it could be 100 liters per flat for two bedroom, 200 liters per flat for 3 bed rooms in 

case individual systems are installed for each apartment. 

➢  In case of a community system supplying hot water to various apartments, requirement may 

be increased to about 25% depending on number of apartments 

Individual Systems 

➢  Installed at terrace for interested apartments, if it is less than 3 storied and space is available 

which is of common use to all apartments. 

➢ Collector installed on south facing wall or in balcony of interested apartment and the storage 

tank installed in bathroom with water circulation in collector using a small pump of few watt 

capacity connected to a Different Temperature Controller (DTC).  

➢ This is more possible for evacuated tube collector-based system and in areas where frequent 

power cuts are not there. Shadow free space, however, needs to ensured during whole day 

particularly for lower apartments.  
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Community System 

➢ Normal thermo syphon system with hot water pipelines running to all apartment buildings 

having nor more than 7 story’s.  

➢  System installed at terrace in closed loop arrangement along with ring main arrangement 

with motor installed at ground for circulation of hot water in morning and to avoid wastage 

of water & ensuring hot water supply to lower flat also.  

➢ Raised platforms may be used for installation of system if sufficient shadow free space is 

not available at terrace 

Solar Water Heating Systems to all apartments, following options may be considered: 

➢ System oversized by 25% as compared to individual systems  

➢ System split into number of units with each unit supplying hot water to a separate wing of 

apartments.  

➢ Each apartment provided with a separate storage tank (insulated) of designated capacity and 

installed inside at top of the bathroom. Hot water from the system allowed to drain for an 

hour in the morning to fill everybody’s tank in bathroom & then stopped.  

➢ Auxiliary hot water tanks of smaller capacities installed in middle floors with electronic 

control to heat water if required so that supply is quicker to lower apartments.  

➢ Complete system/different units of the system have control panel connected with solenoid 

valves & water meters installed in line with each pipeline going to the apartment. This will 

allow the set amount of hot water to flow in a particular apartment. Operation of flow of hot 

water could be controlled by Automatic timer or a Manual valve. 

Do’s 

➢ Ensure that the cold-water tank is always full and never runs dry.  

➢ Ensure use of hot water once in a day either in the morning or in the evening. Use complete 

hot water continuously at one stretch.  

➢ Ensure that the GATE VALVES provided on the hot and cold-water lines are always kept 

open.  

➢ Clean the glass panel once in a week.  

➢ Ensure that the safety device like ELCB/MCB is incorporated in the Heater circuit before 

giving the power supply to the electrical back up.  
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➢ Vent pipe is always vertical and kept open.  

➢ Draw the Hot Water in the early morning and evening after sunset  

Don’ts 

➢ Don’t cover the collectors.  

➢ Don’t erect any structures which can cast shadow on the collectors.  

➢ Don’t draw the hot water when the heater is ON.  

➢ Don’t put the auto Air Vent, provide Air Vent pipe or install Float Chamber if the Air Vent 

pipe exceeds 3.0m height.  

➢ Don’t draw the water during day time other than prescribed timing. 

➢ Don’t put the water on the collector glasses when it is hot.  

 

Maintenance Instructions:  

➢ Before the onset of monsoon, check the pipe and tank insulation for possible leakage. If 

damage has occurred to the cladding due to tampering, ensure that the water doesn’t seep 

into the insulation. Use proper sealant like M-Seal for joining the openings susceptible to 

water seepage.  

➢ Once in three months drain the tank by opening the Drain Plug provided at the bottom of 

the tank. Before draining, close the cold water inlet valve and after draining open the same. 

Draining should be done only after the usage of hot water.  

➢ During continuous rainy day/cloudy day/monsoon or cyclone hit day, the system may not 

produce sufficient hot water. Only during these days, using of electrical back up is optional.  

➢ For replacing damaged taps at user points close the Gate Valve provided in corresponding 

sub line.   
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10. Report of the technical committee on various types of 
balancing energy sources to facilitate grid integration of 

renewable energy sources. 

 

 

 
 

 

 

 
Government of India 

Ministry of Power 

Central Electricity Authority New Delhi 

December 2017 
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EXECUTIVE SUMMARY 

The Government of India has set up a huge target of Renewable Capacity Addition of 

1,75,000 MW by the year 2021-22, comprising mainly of variable renewable generation of 100,000 

MW of solar power and 60,000 MW of wind power. Simultaneously, and driven by volumes, prices 

of solar power have dropped dramatically from about Rs.17 per unit under the regulated tariff by 

CERC in 2010 to about Rs.2.50 per unit, as discovered through competitive bidding. Similarly, the 

regulated tariff of wind power has dropped substantially from over Rs. 4 per unit (depending on 

different wind zones) by CERC/SERCs to about Rs.2.60 per unit, discovered through auctions. 

However, there are financial implications on the States where this variable generation is 

being setup, namely, the requirement of keeping stand by capacity when the wind and solar power 

goes down, the necessity of having flexible generation which can ramp up and down in consonance 

with ramping down and up by the variable generation, the impact on the States Deviation Settlement 

Mechanism (DSM) charges for inter-State flow of power, the impact on coal- based generation, in 

terms of reduction of efficiency and operation at lower Plant Load Factor, as well as higher 

transmission charges on account of lower capacity utilization factor of wind and solar power. There 

have been various figures floating around, as to estimation of this financial implication. 

This report had done a detailed analysis of estimating this financial implication using test 

cases of Tamil Nadu and Gujarat during the renewable-rich season in 2017. The Report 

recommends methods for sharing of balancing responsibility. The Report also re commends starting 

of ancillary services on permanent basis, in view of the increasing variable Renewable generation, 

and recommends policy and regulatory interventions required to deal with the increasing variable 

renewables to the Grid. 

 

The Report finds that even after including the financial implication on account of variable 

Renewable generation, it would still be cheaper in the future to set up renewable generation 

capacity, as compared to coal-based capacity. The health costs have been excluded. 

The Report also recommends setting up a MW Scale battery on pilot basis in the most wind-

rich State of Tamil Nadu, to prevent curtailment on account of congestion/DSM Charges. 
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CHAPTER 1 

INTRODUCTION 

In pursuance of the deliberations held in Ministry of Power, a Committee was constituted 

by CEA on 30th January, 2017 to undertake a study for identifying optimal locations for balancing 

energy sources/energy storage devices to facilitate grid integration of renewables, keeping in view 

the impact of variability of renewable generation on system operation and the ongoing plan for 

massive capacity addition of renewables, and also for determining optimal location of a MW scale 

battery in a highly renewable rich State. The Committee was chaired by Member (Planning), CEA 

with members from MNRE, Power Grid, POSOCO, NTPC, NHPC, SECI, Renewable rich States 

and Chief Engineers of the related Divisions of CEA. The Order constituting the Committee is at 

Annexure I. 

The first meeting of the Committee was held on 23rd February, 2017 on an All- India basis 

at Delhi. Presentations were made by renewable rich States, as well by NREL (National Renewable 

Energy Laboratory), USA, LBNL (Lawrence Berkley National Laboratory), USA and NITI Ayog 

on the respective studies done by them in this field. NREL had one a study under “Greening the 

Grid Project” which looked at the technical flexibility available in the Indian System for 

integration of renewables to the grid by the year 2022. An important result of the study was that 

barriers between States have to be removed and there has to be resource sharing among the States 

to reduce RE curtailment. 

The presentation of LBNL was on the subject “Techno Economic Assessment of 

integrating 175 GW of renewable energy into the Indian Grid by 2022”. The presentation by 

NITI Ayog was on “State level issues in implementation of the Renewable Energy target of 

175 GW”. It was decided in this meeting that a sub-group would be formed ford eliberating on the 

issues in the Southern Region, which is the region with the highest share of renewables, to get a 

flavour of the issues with respect to integration of renewables with the grid. The minutes of the 

first meeting are attached at Annexure II. 

The meeting of sub-group was held on 24th March, 2017 under the chairmanship of 

Member Secretary, SRPC. The sub-group suggested, among other things, accurate forecasting 

of load and renewable generation, provision of real time data of renewable generators to 

SLDC/RLDC/NLDC, proper network strengthening for evacuation of renewables, suitable 

renewable energy frame work forinter -state flow of power by CERC, planning of 

normal/alert/emergency reserves, balancing of variability of renewable generation to be done using 
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gas based and hydro based generation, operationalizing of existing pumped storage projects for 

balancing, amendment of take or pay contracts of GAIL for APM gas, facilitate RLNG through e-

bidding for existing gas plants, flexible operation of coal based plants, implementation of 

automatic generation control, demand response from irrigation /agricultural and other loads, etc. 

It was felt that subsequent meetings should be focused meetings, on the renewable rich 

regions, to ensure higher participation by these regions. Officers were also co-opted from CERC 

and the 5 RPCs, in order to get the views of these important stakeholders. 

The second meeting of the main group was held on 9th May, 2017 at Chennai, focusing 

on issues of the Southern Region. However, officers from all Regions were encouraged to attend. 

A detailed discussion was held and presentations made by all renewable rich States of 

Southern Region. Presentations were also made by PGCIL on the Battery Energy Storage System 

(BESS), which is under testing by them at Puducherry, using 3 different technologies i.e. 

advanced lead acid, lithium ion and flow batteries. A presentation was also made by NHPC, 

where they stated that in Karnataka, some pumped storage projects could be started by developing 

secondary reservoirs for the purpose. A presentation was also made by ORXA Grid, a company 

using Internet of Things (IoT) for communication of data from renewable generators to the SLDCs, 

which can be operationalised very quickly i.e. within about 2 hours, using GPRS System and can 

also be done cheaply. 

TANTRANSCO was requested to propose an optima allocation of MW scale battery on a 

pilot basis, near 1 or 2 adjacent pooling stations from wind farms, with a view to removing 

transmission congestion / curtailment of wind generation. They were also asked to provide there 

all time generation data pattern of these 2 pooling stations, so as to decide optimal sizing of battery. 

TANTRANSCO stated that the Plant Load Factor of their thermal power plants has been falling 

since 2012-13, due to increase of intermit ten type of generation from Renewable Energy Sources 

(RES). During the high wind season, they were resorting to sale of power outside the 

State.Theystatedthattheyhaveproposed3 more pumped Storage Plants, amounting to 3000 MW, in 

addition to their Kadamparai Pumped Storage Plant. They stated that in some cases, intra-State 

generators are asked to back down their generation to minimum. They also stated that they had to 

bear the expenditure of increased transmission corridors. They stated time-of-use tariff would help 

in the matter, by encouraging consumers to utilise electricity when high generation is available 

from RES. 
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CHAPTER 5  

RECOMMENDATIONS 

1. The Renewable Purchase Obligation (RPO) trajectory as per the revised Tariff Policy, notified on 

28.1.2016, is uniform for all States and therefore, there is a need to share the balancing 

charges/financial implication associated with balancing requirements also on pro-rata basis. As per 

present norms, RPOs have been prescribed on the basis of consumption of MUs, after deducting 

consumption by states from hydro power generation. The balancing charge/financial implication 

should therefore also to be shared in the same ratio. 

2. There are two types of balancing generation required, the balancing for uncertainty, i.e. deviation 

of actual from schedule which cannot be forecasted within the accurate limits prescribed, and the 

generation capacity required to ramp up to meet the variability due to reduction of generation from 

wind and solar, even if these can before casted accurately and are known. Both these factors cause 

a financial impact on the existing thermal generation. 

3. Efficiency of thermal power plants goes down at lower loads, and if they are to participate in 

balancing requirement, these need to be compensated on account of high availability of RE 

generation. High RE generational so calls for backing down of cheaper conventional sources, 

because of must run status of RE. Frequent start-stop of machines and frequent ramping up and 

down, subjects the boiler and turbine to greater deterioration of equipment and higher O&M needs. 

The thermal stresses are highest in case of starting from cold condition and very less for ramping 

up and down. There is a cost to these. 

4. Hydro and gas-based power plants should preferably be used for balancing. To facilitate gas plants 

for balancing, gas supply needs to be modulated as per requirement. 

5. Balancing source could be located either within the boundary of a State or outside the boundary of 

the host State. 

6. There is a need to discriminate between balancing power need son account of load variation from 

that on account of variability in RE generation. Real time renewable generation data acquisition is 

required by the States to see to what extent the states deviation under Deviation Settlement 

Mechanism (DSM) is due to renewable variation. 

7. Ancillary Services in India may be started to ensure capacity on a permanent basis for grid security. 

Balancing sources should form part of the bigger umbrella of Ancillary services. There is a need to 

categorize various type of balancing sources, based on response time, to be activated within 
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seconds, minutes and hours, and price for each category determined through bidding. The balancing 

generation should have a commitment charge and a usage charge for a certain pre-defined usage. If 

usage exceeds the same, there should be an additional payment for the extra usage, all pre-defined. 

Payment should also be based on performance. 

8. The extent of balancing required for balancing renewables may be extracted from these Ancillary 

Services. 

9. Balancing resources of the States/Centre/Private sector generators could be surrendered and treated 

as common resources, and the owner of these assets compensated if they win the bid for ancillary 

services. For this, they would have to set aside the contracted quantity. 

10. These Ancillary Services may be kept under the control of RLDCs. Cost of these resources need to 

be shared on pro-rata basis by all the beneficiaries. 

11. Demand Response is a very quick and cheap way of substituting for frequency based ancillary 

services to some extent, to enable optimum utilization of generation and transmission assets and 

must be implemented by all States. 

12. Limits of net DSM for load variation may be maintained as before, after segregating it from 

renewable variation, with ancillary services for renewable generation variation and frequency 

control under the control of the RLDCs, for managing the grid. Alternately, the renewable rich 

States may manage the same within their boundary and get paid for the financial implication by 

non-renewable rich States on pro-rata basis, based on consumption, depending on calculation of the 

financial implication per unit of renewable generation done on a normative seasonal basis or weekly 

basis, as is done for DSM charges. 

13. In case of the latter option, settlement of balancing charges/financial implication for the uncertainty 

portion should be done post facto, on the lines of DSM charges. 

14. Firm base load power could be supplied to neighbouring hydro rich countries in return for balancing 

power from them, through banking, in order to have a win-win situation for both India and the 

neighbouring countries. 

15. Till the time intra-state DSM Regulation by the SERCs is not operational, the mechanism of inter-

state DSM should be followed. 

16. Cost benefit aspects need to be studied, as regard to location of new balancing sources, versus 

augmentation of transmission system. This aspect assumes a higher importance, in view of the 
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increasing land cost in urban areas. In some cases, location of balancing sources in the form of 

storage elements, near the point of generation may be more economical. 

17. A pilot battery project in Tamil Nadu has been proposed as a test case for a pilot project. 
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11. Different Agencies Working on Renewable Projects 

11.1. Public Sector Undertakings 

1. National Thermal Power Corporation (NTPC) 

NTPC is the largest power generating company in India. NTPC was incorporated on 7th November, 

1975 with the objective of building large size thermal power stations, along with associated 

transmission systems, to accelerate the integrated development of power sector in the country. 

Acknowledging contribution of NTPC to the entire power industry, NTPC was conferred the status 

of Navratna Company in 1997. 

NTPC became a listed Company in 2004. In 2005, the company was renamed as 'NTPC Limited' in 

line with the changes taking place in the business portfolio of the company, transforming the 

company from a thermal power generator to an integrated power company with presence across 

entire energy value chain through diversification and backward & forward integration. NTPC has 

made foray into Hydro power, Coal mining, Power trading, Ash business, Equipment 

manufacturing, Renewable energy, Power distribution, etc. 

On 19th May, 2010, NTPC was granted the coveted status of 'Maharatna Company' by Govt. of 

India to make it a global giant in line with its vision "To be the world's largest and best power 

producer, powering India's Growth". 

NTPC has authorized share capital of Rs. 10,000 crores and the Paid up capital is Rs. 8,245.5 crores. 

NTPC's installed capital upto 31st March, 2012 is 37,014 MW including 4,364 MW under joint 

ventures/subsidiaries, comprising 31,119 MW from coal based power plants at twenty one locations 

and 5,895 MW from combined cycle gas/ naphtha based power plants at eight locations. NTPC's 

share on 31st March, 2012 in the total installed capacity of the country is 18.52% (including JVs/ 

Subsidiaries) while it contributed 27.57% (including JVs/ Subsidiaries) of the total power 

generation of the country (without Bhutan import) during 2011-12. 

For further details, please surf the site at: ntpc.co.in 

2. National Hydroelectric Power Corporation (NHPC) 

National Hydroelectric Power Corporation Ltd. (NHPC) was incorporated in 1975 under 

Companies Act, 1956. The mission of NHPC is to harness the vast hydro, tidal and wind potential 

of the country to produce cheap/ pollution-free and inexhaustible power. NHPC would play a 

significant role in the integrated and efficient development of hydroelectric, tidal and wind power 

in the Central sector covering all aspects such as investigation, planning, designs, construction, 

operation and maintenance of hydroelectric, tidal and wind power projects. NHPC is a schedule A 

enterprise of the Government of India with an authorized share capital of Rs. 5,000 crores. With an 

https://powermin.nic.in/en/content/public-sector-undertakings
http://ntpc.co.in/
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investment base of over Rs. 10,000 crores, NHPC is among the top ten companies in the country in 

terms of investment. 

For further details, please surf the site at : www.nhpcindia.com 

3. Rural Electrification Corporation (REC) 

Rural Electrification Corporation (REC) was set up in 1969 with the primary objective of providing 

financial assistance for rural electrification in the country. REC was declared a Public Financial 

Institution under Section 4-A of the Companies Act in 1992. In February 1998.the Corporation was 

registered as a Non-Banking Financial Company under Section 45-1A of the RBI Act, 1934. The 

authorized share capital of the Corporation is Rs. 800 crores. During the year 1998-99 Government 

of India has contributed Rs. 50 crores towards the share capital of the Corporation increasing its 

paid up capital to Rs. 680.60 crores as on 30.11.1998. 

Rural Electrification Programmes financed by the Corporation cover electrification of villages, 

including tribal villages and Dalit Basis, energy station of pump sets, provision of power for small, 

agro-based and rural industries, lighting of rural households and street lighting. The Corporation 

has also been providing assistance to the State Electricity Boards for taking up system improvement 

projects for strengthening and improving sub-transmission and distribution system and small 

generation projects like wind energy and hydel projects. In addition, under Kutir Jyoti programme 

in 1988-89 by the Govt. of India, one time initial cost of internal wiring and service connection 

charges up to a maximum limit of Rs. 1000 .00 per connection with installation of meter or Rs. 800 

per connection without meter is provided to rural households below poverty line as grant through 

the State Govts./ SEBs. 

For further details, please surf the site at :http://www.recindia.com 

4. North Eastern Electric Power Corporation (NEEPCO) 

North Eastern Electric Power Corporation Ltd. (NEEPCO) was constituted in 1976 under the 

Company's Act 1956 with the objective of developing the large power potential of the North Eastern 

Region of the country through planned development of the North Eastern Region. Since then 

NEEPCO has grown into one of the pioneer public sectors with an authorized share capital of Rs. 

2500.00 crores. It is schedule B organisation. 

The North Eastern Region of the country is blessed with highest hydro-power potential of the 

country which is estimated at 48000 MW constituting about 33% of the total reserves of the country. 

The region has abundant natural gas sources. There is ample scope of development in this under 

developed region where the main infrastructure has been identified as power. 

The main objectives of the North Eastern Electric Power Corporation are to add to the power 

generating capacity in the North Eastern Region by installing hydro and thermal power plants to 

ensure optimum utilisation of commissioned generation projects, to adequate internal sources by 

ensuring justifiable return on investment and to continue sustained efforts to obtain the receivable 

from State Electricity Boards/ Departments, to undertake long term feasibility studies for optimum 

http://www.nhpcindia.com/
http://www.recindia.com/
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development of hydro power resources of river basins in North Eastern region. At present, NEEPCO 

is contributing 625 MW out of a total installed capacity of 1649 MW in North-Eastern Region. 

For further details, please surf the site at : http://www.neepco.co.in 

5. Power Finance Corporation (PFC) 

The Power Finance Corporation Ltd. (PFC) was incorporated on 10th July, 1986 under the 

Companies Act, 1956. The mission of PFC is to function as the prime development financial 

institution dedicated to the growth and overall development of the power sector. The borrower-

portfolio of PFC comprises the State Electricity Boards, State Generation Corporations, Municipal 

run power utilities besides the central and private sector power utilities. The funds provided by the 

Corporation are in the nature of the additional to Plan Allocation (in respect of SEBs etc.) and based 

on the merits of the individual projects. As on 30th June, 1999, the Authorized Capital and the paid-

up (equity) capital of the Corporation stood at Rs. 2000 crores and Rs. 1030 crores respectively. 

The Power Finance Corporation is a schedule 'A' organization. 

For further details, please surf the site at: www.pfcindia.com 

6. Power Grid Corporation of India (POWER GRID) 

POWER GRID was established in October 23, 1989 with the mandate to "establish and operate 

Regional and National Power Grids to facilitate transfer of power within and across the Regions 

with reliability, security and economy on sound commercial principles" as its mission. POWER 

Grid's persistent efforts to accord the deserved priority to the transmission sector, which has so far 

eluded this vital sector of India has been recognized and POWER GRID has been statutorily 

acknowledged as Central National Transmission Utility of the country. 

During the last 7 years, the company has added around 13,000 ckt. Kms. EHV transmission lines to 

the national network. Asset base of the company grew from Rs. 3521 crores in 1992-93 to Rs. 8096 

crores in 1997-98 and turnover from a modest Rs. 634 crores in 1992-93 to rs. 1434.68 crores in 

1997-98. Power Grid operates over 31,000 cktkms of transmission lines comprising 400 KV, 220 

KV, 132 KV AC transmission lines and HVDC transmission system with a total installed 

transformation capacity of around 28,000 MVA distributed over 55 substations and maintained at a 

persistent level of over 98% of the availability. 

For further details, please surf the site at : www.powergridindia.com 

7. SJVN – A Mini Ratna Company 

SJVN Limited, a Mini Ratna& Schedule 'A' CPSU under the Ministry of Power, Govt. of India, is 

a joint venture between the Govt. of India & Govt. of Himachal Pradesh. Incorporated in the year 

1988. 

For further details, please surf the site at : http://sjvn.nic.in 

http://www.neepco.co.in/
http://www.pfcindia.com/
http://www.powergridindia.com/
http://sjvn.nic.in/
http://sjvn.nic.in/
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8. THDC India Limited 

THDC India Limited is a joint venture of the Govt. of India and Govt. of Uttar Pradesh with equity 

share ratio of 75:25 for the Power Component. The Company was incorporated in July' 88 to 

develop, operate & maintain the 2400 MW Tehri Hydro Power Complex and other hydro projects. 

The Company has an authorised share capital of ' 4000 cr. and paid up capital of Rs. 3473.10 Crores. 

THDCIL is a Mini Ratna Category-I and Schedule 'A' CPSE. The Memorandum and Articles of 

Association of the Company has been modified to reflect the current business reality of projects 

outside Bhagirathi valley. The object clause has been amended to incorporate development of 

Conventional/ Non-conventional/ Renewable sources of Energy and River Vally Projects. The 

Corporation has grown into a multi-Project Organisation, with Projects spread over various States 

as well as neighbouring Country, Bhutan. Total installed capacity of THDCIL presently is 1,400 

MW. THDCIL has two generating stations namely Tehri Stage-I (4x250 MW) and Koteshwar HEP 

(4x100 MW). 

For further details, please surf the site at : http://www.thdc.co.in 

9. Power System Operation Corporation Limited (POSOCO) 

Power System Operation Corporation Limited (POSOCO) is a wholly owned Government 

Company  under Ministry of Power. POSOCO is operating National Load Despatch Centre 

(NLDC), located at New Delhi, and five Regional Load Despatch Centers (RLDCs) located at 

Kolkata, Shillong, New Delhi, Mumbai and Bangaluru. As per the mandate of the Electricity Act 

2003, RLDCs and NLDC are the apex bodies for real time integrated operation of National Grid. 

POSOCO facilitates transfer of electric power within and across the regions and trans-national 

exchange of power and also performs various other functions assigned by the Govt. of India, from 

time to time. Further, POSOCO observes compliance of the Rules, Guidelines and Standards to be 

followed by various power sector agencies.  

In addition to ensuring reliability & security, with economy through effective System Operation 

and Market Operation activities, POSOCO has been entrusted with the responsibilities of 

implementation of Renewable Energy Certificate (REC) Mechanism, Registry of Energy Saving 

Certificates (ESCerts), Implementing Agency for the  Point of Connection (PoC) 

based  transmission charges, power supply regulation, etc. 

 For further details, please surf the site at : http://www.posoco.in 

http://sjvn.nic.in/
http://www.thdc.co.in/
http://posoco.in/
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11.2. Autonomous Bodies 

1. Central Power Research Institute (CPRI) 

The Central Power Research Institute (CPRI) was established in Bangalore by the Government of 

India in 1960. It was organized into an autonomous society in the year 1978 under the aegis of the 

Ministry of Power, Government of India. The main objective of setting up the Institute was to serve 

as a National Laboratory for undertaking applied research in electric power engineering besides 

functioning as an independent National Testing and Certification Authority for electrical equipment 

and components to ensure reliability and improve, innovate and develop new products. 

For further details, please surf the site at : https://cpri.in 

 2. National Power Training Institute (NPTI) 

National Power Training Institute (NPTI) has been set up by Government of India to function as the 

National Apex Body for the Human Resources Development of Power Sector personnel in India. 

The Headquarters of NPTI is located at NPTI Complex, Sector-33, Faridabad (Haryana). It operates 

on all India basis through its four Regional Power Training Institutes located at Neyveli (Tamil 

Nadu), Durgapur (West Bengal), Badarpur (New Delhi) and Nagpur (Maharashtra). The NPTI 

including its four Regional Power Training Institutes, is fully equipped with the latest state-of-the-

art training infrastructure and having expert faculties with long years of professional and teaching 

background. The Institutes are conducting a number of training programmes for Power Engineers, 

Operators and Technicians in the areas of Thermal and Hydro Power Generation, Power System 

and other related areas. The Training Institute at Badarpur is equipped with a computer based full 

scope replica simulator of 210MW Fossil Fuel Thermal Power Plant to provide off-job/hands on 

training. Two more simulators of 500 MW and 210MW have been commissioned at NPTI H.Q., 

Faridabad and at Nagpur Institute respectively. In addition, an Institute for Advanced Learning & 

Management Studies for higher echelons of Power Sector is being established at NPTI Complex, 

Faridabad. It will have departments in specialised areas of Hydro, Thermal, Power System and 

Management Studies. It will function as a nodal Institute for Power Sector training not only for 

designing, implementing and supervising the whole power sector training activities but also to 

create the right type of organisational culture. 

For further details, please surf the site at : https://www.npti.gov.in 

  

https://powermin.nic.in/en/content/autonomous-bodies
https://cpri.in/
https://npti.gov.in/
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11.3. Statutory Bodies 

Central Electricity Authority (CEA) 

In all technical and economic matters, Ministry of Power is assisted by the Central Electricity 

Authority (CEA). While the Authority (CEA) is a Statutory Body constituted under the erstwhile 

Electricity (Supply) Act, 1948, hereinafter replaced by the Electricity Act, 2003, where similar 

provisions exists, the office of the CEA is an “Attached Office” of the Ministry of Power. The CEA 

is responsible for the technical coordination and supervision of programmes and is also entrusted 

with a number of statutory functions. It is headed by a Chairman, who is also ex-officio Secretary 

to the Government of India, and comprises six full time Members of the CEA of the rank of ex-

officio Additional Secretary to the Government of India, they are designated as Member (Thermal), 

Member (Hydro), Member (Economic and Commercial), Member(Power Systems), 

Member(Planning) and Member(Grid Operation and Distribution). 

The Central Electricity Authority shall prepare a National Electricity Plan in accordance with the 

National Electricity Policy and notify such plan once in five years. Any generating company 

intending to set-up a hydro-generating station also requires the concurrence of the Central 

Electricity Authority. 

Section 73 of the Electricity Act, 2003 empowers the Authority to perform such functions and duties 

as the Central Government may prescribe or direct, and in particular to: - 

a) Advise the Central Government on the matters relating to the national electricity policy, formulate 

short-term and perspective plans for development of the electricity system and co-ordinate the 

activities of the planning agencies for the optimal utilization of resources to sub serve the interests 

of the national economy and to provide reliable and affordable electricity for all consumers: 

b) Specify the technical standards for construction of electrical plants, electric lines and connectivity 

to the grid: 

c) Specify the safety requirements for construction, operation and maintenance of electrical plants 

and electric lines: 

d) Specify the Grid standards for operation and maintenance of transmission lines: 

e) Specify the conditions for installation of meters for transmission and supply of electricity: 

f) Promote and assist in the timely completion of schemes and projects for improving and 

augmenting the electricity system: 

g) Promote measures for advancing the skill of persons engaged in the electricity industry: 

h) Advise the Central Government on any matter on which its advice is sought or make 

recommendation to that Government on any matter if, in the opinion of the Authority, the 

https://powermin.nic.in/en/statutory-bodies
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recommendation would help in improving the generation, transmission, trading, distribution and 

utilization of electricity: 

i) Collect and record the data concerning the generation, transmission, trading, distribution and 

utilization of electricity and carry out studies relating to cost, efficiency, competitiveness and such 

like matters: 

j) Make public from time to time information secured under this Act, and provide for the publication 

of reports and investigations: 

k) Promote research on matters affecting the generation, transmission, distribution and trading of 

electricity: 

l) Carry out, or cause to be carried out, any investigation for the purposes of generating or 

transmitting or distributing electricity: 

m) Advise any State Government, licensees or the generating companies on such matters which 

shall enable them to operate and maintain the electricity system under their ownership or control in 

an improved manner and where necessary, in co-ordination with any other Government, licensee or 

the generating company owning or having the control of another electricity system: 

n) Advise the Appropriate Government and the Appropriate Commission on all technical matters 

relating to generation, transmission and distribution of electricity: and 

o) Discharge such other functions as may be provided under the Electricity Act.2003. 

For further details, please surf the site at: cea.nic.in 

Appellate Tribunal For Electricity (Aptel) 

 

Appellate Tribunal for Electricity is a statutory body constituted for the purpose of hearing cases 

against the orders of the Regulatory Commissions and the Adjudicating officer. 

On 10th June, 2003, the Electricity Act was notified by the Govt. of India. This Act seeks to 

consolidate the laws relating to generation, transmission, distribution, trading and use of electricity 

and generally for taking measures conducive to development of electricity industry, promoting 

competition therein, protecting interest of consumers and supply of electricity to all areas, 

rationalization of electricity tariff ensuring transparent policies regarding subsidies, promotion of 

efficient and environmentally benign policies, constitution of Central Electricity Authority, 

Regulatory Commissions and establishment of Appellate Tribunal and for matters connected 

therewith or incidental thereto. The act applies throughout Union Territories of India except Jammu 

& Kashmir. 

By virtue of Section 110 of The Electricity Act, 2003 (Central Act 36 of 2003) (hither after referred 

as the Act), an Appellate Tribunal for Electricity having jurisdiction throughout India has been set 

http://cea.nic.in/
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up to hear appeals or original petitions against the orders of the Adjudicating officer or The Central 

Regulatory Commission or State Regulatory Commission or Joint Commission constituted 

respectively under Section 76(i) or 82 or 83 of the Act under the Act of 2003. The Tribunal is 

conferred with original jurisdiction to hear petitions under Section 121 of the Act and issue 

directions to all Commissions for the performance of its statutory functions. This Tribunal has been 

established by the Ministry of Power, Govt. of India w.e.f.7th April, 2004 notified vide S.O. 478 

(E). This Tribunal shall ordinary sit at Delhi. 

The Appellate Tribunal shall consist of a Chairperson and three other Members. Every Bench 

constituted by the Chairperson shall consist of at least one Judicial Member and one Technical 

Member 

For further details, please surf the site at: aptel.gov.in 

Central Electricity Regulatory Commission (CERC) 

CERC is a statutory body constituted under the provision of the erstwhile Electricity Regulatory 

Commissions Act, 1998 and continued under Electricity Act, 2003 (which has since repealed inter 

alia the ERC Act, 1998). The main functions of the CERC are to regulate the tariff of generating 

companies owned or controlled by the Central Government, to regulate the tariff of generating 

companies other than those owned or controlled by the Central Government, if such generating 

companies enter into or otherwise have a composite scheme for generation and sale of electricity in 

more than one State, to regulate the inter-State transmission of energy including tariff of the 

transmission utilities, to grant licences for inter-State transmission and trading and to advise the 

Central Government in formulation of National Electricity Policy and Tariff Policy. 

For further details, please surf the site at : http://www.cercind.gov.in 

State Electricity Regulatory Commission (SERC) 

The concept of SERC as a statutory body responsible for determination of tariff and grant of licence 

at intra-State level was envisaged in the erstwhile Regulatory Commissions Act, 1998 and has been 

continued in the Electricity Act, 2003 (which has since repealed inter alia the ERC Act, 1998). Main 

responsibilities of the SERC are to determine the tariff for generation, supply, transmission and 

wheeling of electricity, whole sale, bulk or retail sale within the State; to issue licences for intra-

State transmission, distribution and trading; to promote co-generation and generation of electricity 

from renewal sources of energy etc. 

Central Transmission Utility (CTU) 

CTU as a statutory body was conceived in section 27 A of the erstwhile Indian Electricity Act, 1910 

and has been retained in the Electricity Act, 2003 (which has since repealed inter-alia the Indian 

Electricity Act, 1910). The functions of the CTU are be to undertake transmission of energy through 

inter-State transmission system and discharge all functions of planning and coordination relating to 

inter-State transmission system with State Transmission Utilities, Central Government, State 

http://aptel.gov.in/
http://www.cercind.gov.in/
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Governments, generating companies etc. Power Grid Corporation of India Limited will be Central 

Transmission Utility. 

State Transmission Utility (STU) 

STU as a statutory body was conceived in section 27 B of the erstwhile Indian Electricity Act, 1910 

and has been retained in the Electricity Act, 2003 (which has since repealed inter-alia the Indian 

Electricity Act, 1910). The functions of the State Transmission Utility are to undertake transmission 

of energy through intra-state transmission system and discharge all functions of planning and 

coordination relating to intra-State transmission system with Central Transmission Utility, State 

Governments, generating companies etc. 

National Load Despatch Centre (NLDC) 

The Electricity Act, 2003 has provided for constitution of the National Load Despatch Centre for 

optimum scheduling and despatch of electricity among the Regional Load Despatch Centres. The 

constitution and functions of NLDC are yet to be prescribed by the Central Government. 

Regional Load Despatch Centres (RLDC) 

Section 25 of the Electricity Act, 2003 requires the Central Government to make regional 

demarcation of the country for the efficient, economical and integrated transmission and supply of 

electricity and in particular to facilitate voluntarily inter-connection and co-ordination of facilities 

for the inter-State, Regional and inter-regional generation and transmission of electricity. To ensure 

integrated and power system in each such region, the Regional Load Despatch Centre ((RLDC) has 

been envisaged as an apex body. The RLDC is responsible inter-alia for despatch of electricity 

within the regions, monitoring grid operations etc. The directions given by the RLDC for ensuring 

grid stability etc. are required to be compiled with by the licensees, generating company, generating 

stations, sub-stations and any other person connected with the operation of the power system. 

State Load Despatch Centres (SLDC) 

Corresponding to the RLDC which operates at the regional level, the SLDCs have been envisaged 

at the State level with the responsibility of ensuring integrated operations of the power system in 

State. 

Grievances Redressal Forum and Ombudsman 

The Electricity Act, 2003 requires every distribution licensee to establish a forum for Redressal of 

Grievances of consumers. Ombudsman is a statutory authority to be appointed or designated by the 

State Commission to hear and settle the non-redressal of grievances at the level of Grievance 

Redressal Forum. 

Bureau of Energy Efficiency (BEE) 
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The Bureau of Energy Efficiency (BEE) has been set up by Government of India on 1st March, 

2002 as a Statutory Body as per Section 3 of Energy Conservation Act, 2001. Head Office of the 

Bureau of energy efficiency, 4th Floor, Sewa Bhawan, New delhi-66.  

Established pursuant to provisions of the Energy Conservation Act, 2001 

Responsible for spearheading the improvement of energy efficiency of economy through regulatory 

and promotional instruments 

Energy saving potential of 3320 MW estimated by year 2006-07 : 

• Standard & Labelling 1960 MW 

• Designated consumers through implementation of industry energy conservation programmes 

1200 MW 

• Demand Side Management 160 MW 

The mission of BEE is to develop policies and strategies with a thrust on self regulation and market 

principles within the over all frame work of Energy Conservation Act 2001, with the primary 

objective of promoting energy saving measures and in turn reducing energy intensity(i.e. energy 

consumed per unit product/services, practice and procedure) of Indian economy. BEE has initiated 

following projects and programmes to achieve its goal: 

1. Indian Industry Programme for Energy Conservation (IIPEC) 

2. Professional Certification of Energy Managers and Accreditation of Energy Auditors 

3. Development of Manual and Energy Performance codes for equipment 

4. Standardize & labelling (S&L) Programme 

5. Demand side Management 

6. Energy Efficiency in Building and Establishments 

7. Energy Conservation on Building Codes 

8. Energy Conservation Awareness in Schools 

9. Motional Energy Conservation Awards 

For further details, please surf the site at: beeindia.gov.in 

  

https://beeindia.gov.in/
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NATIONAL INSTITUTE OF SOLAR ENERGY (NISE) 

National Institute of Solar Energy (NISE), an autonomous institution of Ministry of New and 

Renewable (MNRE), is the apex National R&D institution in the field Solar Energy. The 

Government of India has converted 25-year-old Solar Energy Centre (SEC) under MNRE to an 

autonomous institution in September, 2013 to assist the Ministry in implementing the National Solar 

Mission and to coordinate research, technology and other related works. 

The NISE has assumed all technical activities of SEC and has also re-organized itself to undertake 

roles and responsibilities assigned to it by the Ministry. The institute is involved in demonstration, 

standardization, interactive research, training and testing solar technologies and systems. It is an 

effective interface between the Government and institutions, industry & user organizations for 

development, promotion and widespread utilization of solar energy in the country. 

NISE is located on Gurugram-Faridabad Road, about 8 km from central Gurugram and about 25 

km from India Gate. It has 200-acre campus and availability of land is one of the strength of the 

Institute which facilitate setting up of large sized outdoor projects and provides scope of expansion 

in future. 

NISE is maintaining a NABL accredited Solar Photovoltaic module testing laboratory, lighting 

system test laboratory, battery testing facility and a water pumping system test rig and outdoor test 

facilities. The centre has fully developed testing facility for small and large size solar thermal 

systems and Solar Resource Assessment. It has a 1 MW solar thermal R&D power project that was 

implemented in collaboration with IIT, Bombay. 

A New building called Surya Bhawan houses the offices of DG, NISE and other scientific and 

administrative officials, along with interim secretariat of International Solar Alliance. An 

international guest house with Solar Passive Concept is functional in the institute. It is proposed to 

meet the entire electricity requirement of the campus through solar energy and make it “net zero 

electricity consuming campus”. Solar PV power generating capacity totalling 770 KW has already 

been integrated with the grid of Dakshin Haryana Vidyut Vitran Nigam (DHVVN) 

MISSION 

National Institute of Solar Energy as an apex institute of the Ministry of New and Renewable 

Energy, in the area of solar energy is undertaking activities related to research & development, 

testing, certification, standardization, skill development, resource assessment and awareness in the 

field of solar energy and associated technologies. 
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VISION 

• To establish itself as one of the world’s leading Institute in the field of Solar Energy through 

Research & Development, Testing, Certification and Evaluation, Economics and Policy 

Planning 

• To emerge as a center committed to the development, utilization and demonstration of solar 

energy related technologies for various applications 

• To develop itself as a school for human resources development, offering training and other 

services at various levels by adopting/practicing latest techniques in the area of engineering 

and science related to applications / utilization of solar energy 

• To emerge as a premier referral center in the area of solar energy technologies through active 

collaborations with prominent international organizations and also as a center committed to 

showcase the history of evolution of solar energy technologies in the world. 

 

Contact: 

National Institute of Solar Energy 

19th Milestone, Faridabad Road,  

Gwalpahari, Institutional Area,  

GwalPahari, Gurugram, Haryana 122003 

Email: - information.nise@gmail.com  

Website: https://nise.res.in/ 

 

  

mailto:information.nise@gmail.com
https://nise.res.in/
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NATIONAL INSTITUTE OF WIND ENERGY (NIWE) 

 
National Institute of Wind Energy (NIWE) has been established in Chennai in the year 1998, 

as an autonomous R&D institution by the Ministry of New and Renewable Energy (MNRE), 

Government of India. It is a knowledge-based institution of high quality and dedication, offers 

services and seeks to find complete solutions for the kinds of difficulties and improvements in the 

entire spectrum of the wind energy sector by carrying out further research. It has a Wind Turbine 

Test Station (WTTS) at Kayathar with the technical & partial financial support by DANIDA, Govt. 

of Denmark. 

The National Institute of Wind Energy is functioning with the following structure. 

• Wind Solar Resource Measurements & Offshore (WSOM) Division: The Division 

identifies resource rich regions in the country by conducting wind resource micro survey and 

offers its services to the wind farm developers. To prepare wind map for the nation, it is 

assessing and analyzing wind resources. 

• Testing & Research Station (T&R) Division: To establish world class facilities in testing of 

complete Wind Turbine Generator Systems (WTGS) according to international standards (IEC). 

The division offer service support Power performance measurement, Safety and function 

testing, Load measurements etc., 

• Certification & IT (C&IT) Division: The Division carries out Type certification of wind 

turbines based on IS/IEC 61400-22, And also involved in creating the necessary IT 

infrastructure for effective dissemination of information. 

• Standards & Regulation (S&R) Division: Standardization works in wind Energy Sector, 

Facilitation for Grid Synchronization of Prototype of wind turbines and Revised list of Models 

and Manufactures of wind turbines 

• Research & Development (R&D) and Resource Data Analytic & Forecasting (RDAF) 

Division: Its main focus towards novelty in developments of components as well as in sub-

systems of wind turbines by collaborative works with other R&D institutions/industry. 

• Skill Development & Training Division: To establish and update the data bank and serve as 

finest information centre in wind energy by collecting, collating and analyzing the related 

information. National and International training workshops are being organized for the benefit 

of stakeholders by the division regularly. The division publishes a quarterly newsletter, PAVAN 

that carries topical information regarding the field and addresses the need for information, both 

for casual and serious interest. 
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• RE Projects / Solar Radiation Resource Assessment (SRRA) Division: Ministry of New and 

Renewable Energy (MNRE) has initiated a major project on Solar Radiation Resource 

Assessment (SRRA) across the nation to assess and quantify the solar radiation availability 

along with weather parameters with a view to develop Solar Atlas. 

National Institute of Wind Energy is a "meant only for wind energy technology" research 

organization in Asia and perhaps in countries of the South. It is a young organization peopled with 

highly experienced professionals with expertise in all fields that wind turbine technology. This 

unique combination makes it a forward looking and practical place that will take the next logical 

steps in taking wind energy applications in the right directions. With its open approach to all wind 

energy related science and technology, you can be sure to get all the assistance you may need from 

resource assessment to project implementation. It is sure that the centre with its excellent 

infrastructure & resource, will support, sustain and achieve high quality in the wind energy domain. 

The Centre will also promote expert products and services to other countries too. 

 

National Institute of Wind Energy (NIWE) 

(Formerly known as “Centre for Wind Energy Technology" under the Ministry of New and 

Renewable Energy), Government of India 

Velachery - Tambaram Main Road 

Pallikaranai, Chennai - 600 100 

Phone / EPABX : +91 - 44 - 2246 3982/ 2246 3983 / 2246 3984 

Fax : +91 - 44 - 2246 3980 

 

KAYATHAR 

Wind Turbine Test Station (WTTS) & Wind Turbine Research Station (WTRS) 

TNEB Wind Farm, Ayynaryuthu - Sub Station 

Kayathar Devarkulam Road 

Tuticorin Dist., Tamil Nadu 

Koilpatti Taluk, Kayathar - 628 952 

Phone : +91 - 4632 - 261751/ 261752 / 261931 

Fax : +91 - 4632 - 261751 

Website: https://niwe.res.in/ 

  

https://niwe.res.in/
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BIO-ENERGY COUNCIL OF INDIA (BECI) 

The Bio-Energy Council of India (BECI) has been established to promote the development 

and deployment of Bio-Energy as a clean and sustainable energy solution that addresses the 

country’s need for energy, while at the same time helping to combat the twin issues of global 

warming and energy security. 

 

OBJECTIVES: 

Promoting the potential of Bio-energy – one of the most viable renewable energy options for India 

through 

• Bio-energy friendly policies. 

• Facilitating adoption of Bio-energy solutions in industry & other sectors. 

• Collaboration with research & academic institutions on joint projects in Bio-energy. 

• Serving as the one point expert source on Bio-energy for policy makers, financial institutions 

and industry. 

• Creating a strong network of alliances with Government, research & academic institutions, 

industries, technology centers and experts across the globe to facilitate cutting edge 

solutions in Bio-energy. 

 

FOCUS 

BECI aims at reinventing the clean energy scenario in India by initiating dialogues and inviting 

mandates for projects that would result in low carbon emissions, focus on clean electricity 

production, and responsibly tackle the climate change issue. BECI intends to become a central focus 

point for liaison between Government agencies, associations and partners for the dissemination of 

information to industry, and long-term positioning of the Bio-Energy model as an integral 

component of India's energy sector. 

 

CAPABILITIES 

BECI is fully committed and aware of the multitude of benefits that Bio-Energy has to offer, 

especially in the context of developing economies such as India. The council is working hard to 

ensure that the voice of Bio-Energy is heard at National and International levels by governments 

and organizations. 
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Supporting BECI and its activities is a multidisciplinary team of experts from government and 

industry, in the fields of Biotechnology, Microbiology, Engineering and agriculture. Partnering 

these efforts are BECI member organizations – a coming together of like-minded organizations and 

individuals, which share the vision of promoting a sustainable future through Bio-Energy around 

the world. 

POLICY 

• To assess the regional, national and global impact of Bio-Energy policies on the industry, 

thereby creating a platform for formulating policies, fiscal and legal reforms for faster and 

effective growth of the Bio-Energy model 

• To advise the government in formulation of policies, regulatory framework, strategic 

programs and action plans for promoting Bio-Energy and constant support in implementing 

these policies and frameworks 

BUSINESS 

• To promote industry growth in the domain of Bio-Energy at national and global levels and 

there by establish India as a Center of Expertise for Bio-Energy 

• To research, design and develop technology and finance mechanisms for Bio-Energy 

projects 

• To enter into technical and financial collaborations with Indian and International Renewable 

Energy Societies/Associations for joint projects in the field of Bio-Energy 

• To plan, formulate and develop concepts of scientific management for forest, government 

wastelands and other available land resources for Bio-Energy plantation 

• To study, research & analyse various aspects of cultivation, growing, harvesting, collection, 

transportation and storing various energy crops & spices with respect to their agronomy 

• To develop potential hubs for the future development of Bio-Energy market 

TECHNOLOGY 

• To explore and promote new value chains in the Bio-Energy model through latest and 

upgraded technology to maximize energy crop yield for energy generation and optimally 

channelize manpower 

• To undertake and sponsor studies & research such as cost analysis, techno-feasibility and 

socio-economic conditions to assess the performance and impact of Bio-Energy model and 

related devices 
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• To provide technical and other assistance for survey, case studies, in-house expertise and 

consultancy for formulation of programs, projects and technologies in the field of Bio-

Energy 

• To explore and integrate global technologies, agronomy practices, processors, producers to 

study various organic wastes including farm residue, forest residue, marine residue and 

urban waste and encourage their better utilization 

• To become a global center of excellence by providing state-of-the-art technology for 

practical applications of Bio-Energy and encourage advanced research in the domain of Bio-

Energy 

EDUCATION 

• To highlight the importance of Bio-Energy in academic education and vocational training 

and to draw up curriculum for schools, universities and for other educational institutions for 

intellectual development and opportunities in the field of Bio-Energy 

GENERAL 

• To exchange ideas and information by organizing seminars, meetings, publications, 

electronic media, information centers, and non-conventional platforms like street plays, road 

shows, etc., and thereby explore new opportunities for joint projects in the domain of Bio-

Energy 

• To invite and initiate collation of white papers, funding opportunities, industry 

developments, technology/science, products, processes, patents, articles, news, hand books, 

economics on Bio-Energy and thereby develop a high quality interactive repository of 

information to the public to facilitate and encourage study and research, scientific and 

technical investigation to promote various forms of Bio-Energy resource 

• To bring awareness for implementation and execution of large scale projects in Renewable 

Energy more particularly in the Bio-Energy segment. 

• To develop counselling centres for educating farmers in the field of farm productivity, land 

usage for encouraging Bio-Energy crop cultivation and create multiple utility avenues 

• To support development and implementation of certification standards and guidelines that 

ensure sustainability of Bio-Energy products, processes and technologies for the benefit of 

the world. 

Website: http://www.bioenergyindia.org/Index.aspx 

http://www.bioenergyindia.org/Index.aspx
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11.4. List of State Nodal Agencies (SNA) 

S. 

NO 
AGENCY NAME AGENCY ADDRESS CONTACT DETAILS 

1 

ADMINISTRATION OF 

DADRA & NAGAR 

HAVELI 

Administration of Dadra & Nagar 

Haveli 1st Floor, South Wing, New 

Collectorate Building 66KV Road, 

Amli , Silvassa-396230 

(Mobile : 9650256310) 

(Email : admr-daman-

guj@nic.in) 

2 

AGENCY FOR NON- 

CONVENTIONAL 

ENERGY AND RURAL 

TECHNOLOGY 

(ANERT) 

Agency for Non-Conventional 

Energy and Rural Technology 

(ANERT),  

Vikas Bhavan (P.O.), 

Thiruvananthapuram- 695 033 

(Kerala) 

District : Alappuzha 

State : KERALA 

Mobile : 9495921353) 

(phone: 0471-2338077) 

(Email : aneesh@anert.in) 

(website : www.anert.gov.in) 

3 

ANDAMAN & 

NICOBAR ISLAND 

NRSE DIVISION, 

PROTHRAPUR, PORT 

BLAIR 

Andaman & Nicobar Island NRSE 

Division, Prothrapur,  

Port Blair – 744105. 

District : North & Middle Andaman 

State : ANDAMAN and NICOBAR 

ISLANDS 

(Mobile : 9434260130) 

(Email : 

itcellelepb@gmail.com) 

4 

NEW & RENEWABLE 

ENERGY 

DEVELOPMENT 

CORPORATION OF 

ANDHRA PRADESH 

(NREDCAP) 

# 12-464/5/1, River Oaks Apartment, 

CSR Kalyana Mandapam Road, 

Tadepalli, Guntur District Pin : 522 

501 

Andhra Pradesh 

(Mobile: 9000550991) 

Email: info@nredcap.in 

Tel:0863-2347650/51/52/53 

Fax:0863-2347690 

(website : www.nredcap.in) 

5 

ARUNACHAL 

PRADESH ENERGY 

DEVELOPMENT 

AGENCY (APEDA) 

UrjaBhawan, Tadar Tang Marg, Post 

Box No. 141, Itanagar-791111 

District : Lohit 

State : ARUNACHAL PRADESH 

(Mobile : 9436040907) 

(phone : 0360-2211160) 

(Email : 

apeda79@yahoo.com) 

6 

ASSAM ENERGY 

DEVELOPMENT 

AGENCY, (AEDA) 

BigyanBhawan, ABC, Near IDBI 

Building, ABC, G. S. Road,  

Guwahati- 781 005 

District : Baksa 

State : ASSAM 

(Mobile : 9864094255) 

(phone : 0361-2450646) 

(Email : 

assamrenewable@gmail.co

m) 

7 

BIHAR RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY (BREDA) 

3rd Floor, SoneBhawan, 

Birchand Patel Marg,  

Patna – 800 001 (Bihar) 

District : Patna 

State : BIHAR 

(Mobile : 9470667150) 

(Phone : 0612-2507734) 

(Email : breda@breda.in) 

8 

CHANDIGARH 

RENEWABLE ENERGY, 

SCIENCE & 

TECHNOLOGY 

PROMOTION SOCIETY 

(CREST) 

Chandigarh Renewable Energy, 

Science & Technology Promotion 

Society (CREST) Paryawaran 

Bhawan, 

1st Floor,Madhya Marg, Sector-19-

B, Chandigarh-160009 

District : Chandigarh 

State : CHANDIGARH 

(Mobile : 9463998525) 

(phone : 0172-2703982) 

(Email : 

crestchandigarh@gmail.com

) 

mailto:admr-daman-guj@nic.in
mailto:admr-daman-guj@nic.in
mailto:aneesh@anert.in
http://www.anert.gov.in/
mailto:itcellelepb@gmail.com
mailto:info@nredcap.in
http://www.nredcap.in/
mailto:apeda79@yahoo.com
mailto:assamrenewable@gmail.com
mailto:assamrenewable@gmail.com
mailto:breda@breda.in
mailto:crestchandigarh@gmail.com
mailto:crestchandigarh@gmail.com
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9 

CHATTISGARH STATE 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (CREDA) 

2nd floor, CSERC Building , 

Irrigation Colony, Shanti Nagar, 

Raipur, Chhattisgarh -492001 

District : Raipur 

State : CHHATTISGARH 

(Mobile : 8889031113) 

(phone : 0771-4019231) 

(Email : aloktv@gmail.com) 

10 

DELHI - ENERGY 

EFFICIENCY & 

RENEWABLE ENERGY 

MANAGEMENT 

CENTRE 

8th Floor Wing „B‟ Delhi Secretariat 

I.P Estate New Delhi- 

110002District : New Delhi 

State : NCT OF DELHI 

(phone : 011-23392034) 

(Email : 

delhi.eerem@gmail.com) 

11 

GOA ENGERY 

DEVELOPMENT 

AGENCY 

DST&E Building, 1st Floor, Saligo 

Plateau Opposite Saligao 

Bardez- Goa-403511 District : 

NORTH GOA State : GOA 

(Mobile : 9158008605) 

(phone : 0832-2407112) 

(Email : 

gedagoa@yahoo.com) 

 

12 

GUJARAT ENERGY 

DEVELOPMENT 

AGENCY (GEDA) 

4th Floor, Block No. 11&12  

Udyog Bhavan, Sector – 11, 

Gandhinagar – 382 017 

District : Gandhinagar 

State : GUJARAT 

(Mobile : 9909900652) 

(phone : 079-23257252) 

(Email : 

director@geda.org.in) 

13 

HARYANA 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (HAREDA) 

Akshay Urja Bhwan, Institutional 

Plot No. 1, Sector 17, Panchkula -

134109 District : Panchkula 

State : HARYANA 

(Mobile : 9416123050) 

(phone : 01722585733) 

(Email : 

birthal.podre@gmail.com) 

(website: 

www.hareda.gov.in) 

14 

HIMACHAL PRADESH 

ENERGY 

DEVELOPMENT 

AGENCY (HIMURJA) 

UrjaBhawan, Block 8/A, SDA 

Complex, Kasumpti, Shimla-171009. 

District : Shimla 

State : HIMACHAL PRADESH 

(Mobile : 9418055515) 

(phone : 0177-2621783) 

(Email : himurja-hp@nic.in) 

15 

JAMMU & KASHMIR 

ENERGY 

DEVELOPMENT 

AGENCY (JAKEDA) 

Jammu & Kashmir Energy 

Development Agency (JAKEDA) 

Science and Technology Department 

SDA Colony,Bemina ,Srinagar 

District : Srinagar 

State : JAMMU and KASHMIR 

(Mobile : 9419406949) 

(phone : 0194-2490269) 

(Email : 

saleempnr@gmail.com) 

(website : 

www.jakeda.jk.gov.in) 

16 

JHARKHAND 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (JREDA) 

Jharkhand Renewable Energy 

Development Agency (JREDA) 3rd 

Floor, SLDC Building, Kusai, 

Doranda Ranchi-834002. Jharkhand 

District : Ranchi  

State : JHARKHAND 

 

(Mobile : 9431102540) 

(Email : 

director@jreda.com) 

17 

KARGIL RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY (KREDA) 

BarooTsog, District Kargil-Ladakh, 

Jammu & Kashmir, Pin -194105 

District : Kargil 

State : JAMMU and KASHMIR 

(Mobile : 9419029088) 

(phone : 01985-232316) 

(Email : 

kredakargil@gmail.com) 

18 

KARNATAKA 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY LTD. 

(KREDL) 

Karnataka Renewable Energy 

Development Agency Ltd. (KREDL) 

No. 39, “Shanthigruha” Bharath 

Scouts & Guides Building, Place 

Road, Bangalore- 560 001 

 

(Mobile : 9448451535) 

(Email : 

kredlmd@gmail.com) 

mailto:delhi.eerem@gmail.com
mailto:director@geda.org.in
mailto:birthal.podre@gmail.com
http://www.hareda.gov.in/
mailto:himurja-hp@nic.in
mailto:saleempnr@gmail.com
http://www.jakeda.jk.gov.in/
mailto:director@jreda.com
mailto:kredakargil@gmail.com
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District : Bangalore 

State : KARNATAKA 

19 

LADAKH RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY (LREDA) 

Block II, 1st Floor, Hill Council 

Secretariat, Leh-Ladakh, (194101) 

Jammu & Kashmir, India 

District : Leh (Ladakh) 

State : JAMMU and KASHMIR 

(Mobile : 9906977888) 

(phone : 1982-257410) 

(Email : 

reubengergan@gmail.com) 

(website : 

www.ladakhenergy.org) 

20 

LAKSHADWEEP - 

ELECTRICITY 

DEPARTMENT 

Electricity Department Lakshadweep 

Administration , Kavaratti – 682555 

District : Lakshadweep 

State : LAKSHADWEEP 

 

(Mobile : 9650235986) 

(Email : lk-admin@nic.in) 

21 

MAHARASHTRA 

ENERGY 

DEVELOPMENT 

AGENCY (MEDA) 

Maharashtra Energy Development 

Agency (MEDA), Sl.No. 191/A, 

Phase1, 2nd Floor, MHADA 

Commercial Complex Opp. Tridal 

Nagar, Yerawada, Pune – 411006 

(Maharashtra) 

District : Pune 

State : MAHARASHTRA 

 

(Mobile : 9552002102) 

(phone : 020-26614403) 

(Email : 

solar@mahaurja.com) 

22 

MANIPUR 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (MANIREDA) 

Manipur Renewable Energy 

Development Agency 

(MANIREDA), Department of 

Science, Technology, 

Sai Road, Takyelpat,Imphal-795001  

District : IMPHAL 

State : MANIPUR 

 

(Mobile : 9436039468) 

(phone : 0385-2452685) 

(Email : 

mlou_singh@yahoo.com) 

23 

MEGHALAYA NON- 

CONVENTIONAL & 

RURAL ENERGY 

DEVELOPMENT 

AGENCY (MNREDA) 

Meghalaya Non-conventional & 

Rural Energy Development Agency 

(MNREDA) Near BSF Camp, 

P.O.Mawpat  ,Shillong – 793 001  

District : South Garo Hills 

State : MEGHALAYA 

 

(Mobile : 9436102916) 

(Email : 

mnreda.dir@gmail.com) 

24 
MP URJAVIKAS 

NIGAM LTD. 

MP UrjaVikas Nigam Ltd., 

UrjaBhawan, Link Road No.2 

Shivaji Nagar, Bhopal -462016 

District : Bhopal 

State : MADHYA PRADESH 

(Mobile : 7558556526) 

(phone : 0755-2556526) 

(Email : 

mduvnb@gmail.com) 

(website : 

www.mprenewable.nic.in) 

25 

NAGALAND 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (NREDA) 

Nagaland Renewable Energy 

Development Agency (NREDA) 

Department of New and Renewable 

Energy Old Industries & Commerce 

Office Building Upper Chandmare, 

Kohina-797001Nagaland. 

District : Kohima 

State : NAGALAND 

 

(Mobile : 9436005673) 

(Email : 

dirdnre@gmail.com) 

26 

ODISHA RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY 

Odisha Renewable Energy 

Development Agency S-59, 

Mancheswar Industrial Estate 

Bhubaneswar – 751 010 (Odisha) 

(Mobile : 9668582360) 

(Email : 

ceoreda@oredaorissa.com) 

mailto:reubengergan@gmail.com
http://www.ladakhenergy.org/
mailto:lk-admin@nic.in
mailto:solar@mahaurja.com
mailto:mlou_singh@yahoo.com
mailto:mnreda.dir@gmail.com
mailto:mduvnb@gmail.com
http://www.mprenewable.nic.in/
mailto:dirdnre@gmail.com
mailto:ceoreda@oredaorissa.com
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District : Baleshwar 

State : ORISSA 

27 

PUNJAB ENERGY 

DEVELOPMENT 

AGENCY (PEDA) 

Punjab Energy Development Agency 

(PEDA) SCO 134-136, Sector 34-A, 

Chandigarh-160036 

District : Ludhiana 

State : PUNJAB 

 

(Mobile : 9876693975) 

(Email : 

blsingh29@rediffmail.com) 

28 

RAJASTHAN 

RENEWABLE ENERGY 

CORPORATION 

LIMITED (RRECL) 

Rajasthan Renewable Energy 

Corporation Limited, 

 E 166 Yudhister Marg,Scheme 

Jaipur 302001 Rajasthan 

District : Jaipur 

State : RAJASTHAN 

 

(Mobile : 9413333095) 

(phone : 0141-2225859) 

(Email : 

rrec_jaipur@yahoo.co.in) 

29 

RENEWABLE ENERGY 

AGENCY OF 

PONDICHERRY 

Renewable Energy Agency of 

Pondicherry No.10, Second Main 

Road, Elango Nagar, Pondicherry – 

605011. District : Puducherry 

State : PUDUCHERRY 

 

(Mobile : 9876485962) 

(phone : 0413-2354319) 

(Email : 

pdreap@gmail.com) 

30 

SIKKIM RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY 

Sikkim Renewable Energy 

Development Agency, Government 

of Sikkim, D.P.H. Road (Near 

JantaBhawan), Gangtok – 737 101. 

(Sikkim) District : East 

State : SIKKIM 

 

(phone : 044-28224830) 

(Email : 

siphoratargain@sreda.gov.in

) 

31 

TAMIL NADU ENERGY 

DEVELOPMENT 

AGENCY (TEDA) 

Tamil Nadu Energy Development 

Agency (TEDA) 5th Floor, Door No. 

68 College Road, EVK Sampath 

Building, Maaligai, Chennai – 600 

006 District : Chennai 

State : TAMIL NADU 

 

 

(Email : 

cmdteda@gmail.com) 

32 

TELANGANA STATE 

RENEWABLE ENERGY 

DEVELOPMENT 

CORPORATION LTD 

(TSREDCO) 

D.No. 6-2-910, Visvesvaraya 

Bhavan, The Institution of Engineers 

Building, Khairatabad, Hyderabad - 

500 004. State : TELANGANA 

(Mobile : 9948052767) 

(phone : 040-23201502/03) 

(Email : 

se@tsredco.telangana.gov.in

) 

(website : 

www.tsredco.telangana.gov.i

n) 

33 

TRIPURA RENEWABLE 

ENERGY 

DEVELOPMENT 

AGENCY (TREDA) 

Tripura Renewable Energy 

Development Agency (TREDA) 

Vigyan Bhawan, 2nd Floor, Pandit 

Nehru Complex Gorkhabasti, 

Agartala – 799 006 

District : North Tripura 

State : TRIPURA 

 

(Mobile : 9436167937) 

(phone : 0381-2325900) 

(Email : 

tredaagartala@gmail.com) 

34 

UP NEW AND 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (UPNEDA) 

UP New and Renewable Energy 

Development Agency (UPNEDA) 

VibhutiKhand, Gomti Nagar, 

Lucknow – 226 010 

District : Lucknow 

State : UTTAR PRADESH 

 

(Mobile : 9415609002) 

(phone : 0522-2720652) 

(Email : 

dirupneda@gmail.com) 

(website : 

mailto:blsingh29@rediffmail.com
mailto:rrec_jaipur@yahoo.co.in
mailto:pdreap@gmail.com
mailto:siphoratargain@sreda.gov.in
mailto:siphoratargain@sreda.gov.in
mailto:cmdteda@gmail.com
mailto:se@tnredcl.telangana.gov.in
mailto:se@tnredcl.telangana.gov.in
http://www.tsredco.telangana.gov.in)/
http://www.tsredco.telangana.gov.in)/
mailto:tredaagartala@gmail.com
mailto:dirupneda@gmail.com
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www.neda.up.org.in) 

35 

UTTRAKHAND 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (UREDA) 

Uttrakhand Renewable Energy 

Development Agency (UREDA) 

Urja Park Campus, Industrial Area, 

Patel Nagar,Dehradun-248001 

District : Dehradun 

State : UTTARAKHAND 

 

(Mobile : 8307604555) 

(phone : 0135-2521387) 

(Email : 

director.uredahq@gmail.co

m) 

36 

WEST BENGAL 

RENEWABLE ENERGY 

DEVELOPMENT 

AGENCY (WBREDA) 

West Bengal Renewable Energy 

Development Agency (WBREDA) 

Bikalpa Shakti Bhawan, Plot- J-1/10, 

Sector- V, EP & GP Block, Salt 

Lake, Electronic Complex, Kolkata- 

700091, District : Kolkata 

State : WEST BENGAL 

 

 

(Mobile : 9433170537) 

(Email : 

director.wbreda@gmail.com

) 

37 

ZORAM ENERGY 

DEVELOPMENT 

AGENCY (ZEDA) 

Zoram Energy Development Agency 

(ZEDA), ZEDA Building, Above 

132 KV Sub - Station, Zuangtui, 

P.O, Zemabawk–796017 Aizawl, 

Mizoram, District : AIZAWL 

State : MIZORAM 

 

(Mobile : 9436145042) 

(Email : 

zedaaizawl@hotmail.com) 

 

 

  

http://www.neda.up.org.in/
mailto:director.uredahq@gmail.com
mailto:director.uredahq@gmail.com
mailto:director.wbreda@gmail.com
mailto:director.wbreda@gmail.com
mailto:zedaaizawl@hotmail.com
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List of Key Contacts at NREDCAP Head Office 

S. 

No 

Name of the Officer 

& Designation 

Subjects Dealing Office Official 

Mobile 

Email 

1 Sri S. Ramana Reddy, 

IRPS., 

Vice Chairman &  

Managing Director 

Head of the 

Organization 

0863 

2347656 

9490939597 vc@nredcap.in  

2 Sri S. Yarram Reddy,  

General Manager 

All section files 

routed through GM 

except Wind and 

Electric Vehicles. 

0863 

2347658 

9000550991 gm@nredcap.in  

3 Sri C B Jagadeeswara 

Reddy,  

General Manager (T) 

Wind Energy, Grid 

connected Solar 

Power Projects & 

Roof Top systems 

and Electric Vehicles 

0863 

2347664 

9000550981, 

9440266636 

gmtech@nredcap.in  

pdwe@nredcap.in    

4 Sri K. Srinivas,  

Technical Consultant 

Energy 

Conservation, Wind 

Energy, Grid 

Connected Solar & 

Rooftop Systems and 

PSP projects 

0863 

2347660 

9000550963 we@nredcap.in  

5 Sri P V Ramesh, 

Project Director 

Energy Conservation 

programme, Solar 

Off-Grid, Solar 

Pumpsets, Mini 

Hydel Projects, New 

Energy & 

Technology 

0863 

2347659 

9000550978 spumpsets@nredcap.in, 

mhs@nredcap.in 

6 Sri J. Nani Babu,  

Project Director 

Biogas Programmes, 

Solar Thermal 

programmes, Skill 

Development, 

Publicity & Planning 

0863 

2347663 

9849550114 bg@nredcap.in  

7 Sri G. Butchi Raju 

Project Director 

Biomass programme, 

Bagasse co 

generation 

programme, 

Industrial Waste & 

Municipal Solid 

waste programmes 

0863 

2347666 

9703364433 planning@nredcap.in 

8 Sri K. Srinivasa Rao, 

 Coordinator (EV) 

Electric Vehicles 0863 

2347672 

9441583873 ev@nredcap.in    

  

mailto:vc@nredcap.in
mailto:gm@nredcap.in
mailto:gmtech@nredcap.in
mailto:pdwe@nredcap.in
mailto:we@nredcap.in
mailto:spumpsets@nredcap.in,%20mhs@nredcap.in
mailto:spumpsets@nredcap.in,%20mhs@nredcap.in
mailto:bg@nredcap.in
mailto:planning@nredcap.in
mailto:ev@nredcap.in
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Address of District Offices 

DISTRICT MANAGER 

NREDCAP LTD,  

Prasad Plaza, 1st Floor,  

Opp. Chandana Steels & 

Cements, Kalyanadurgam Road, 

ANANTHAPURAMU-515004  

Ph.No.08554 241060  

Mob:9849804134 

DISTRICT COORDINATOR 

NREDCAP LTD  

Room No.138, East Cellar Wing, 

New Collectorate Complex, 

KURNOOL-518002  

Ph.No.08518 277975 

Mob:9848961209  

DISTRICT MANAGER 

NREDCAP LTD  

Plot No.06, Vysya Bank Colony, 

SRIKAKULAM -532001  

Ph.No.08942 221171  

Mob:9014254285 

DISTRICT MANAGER 

NREDCAP LTD 

D.No:1-7-39, Quarters No: 3,  

Red Building, SV University 

Campus, TIRUPATI-517501 

Ph.No.0877-2249187 

Mob:9000550975 

DISTRICT MANAGER 

NREDCAP LTD  

H.No.26-11-227/1, 

1st Floor, Besides DTDC Courier, 

Padarupalle Road, Mini Bypass,  

PSR NELLORE-524004  

Ph.No.0861 2393466  

Mob:9000550975 

DISTRICT MANAGER 

NREDCAP LTD  

MIG – 70, Alakananda Colony  

VIZIANAGARAM -535003  

Ph.No.08922 276866 

Mob: 9000550987 

DISTRICT COORDINATOR 

NREDCAP LTD  

D.No:42-107-12, 1st Floor, Opp: 

ZP Girls High School, NGO 

Colony, YSR KADAPA- 

516002  

Ph.No.08562 244151 

Mob: 9885003411 

Dy. General Manager 

NREDCAP LTD 

58-13-4(B), Raghavachary Street,  

Near Indian Red Cross Building, 

Santhapet, ONGOLE -523001  

Ph.No.08592 233043  

Mob:9491114790 

DISTRICT COORDINATOR 

NREDCAP LTD  

D.No 8-175, 1st Floor, Opp: St. 

Tereasas Degree College, 

Gavaravaram ELURU-534003   

WEST GODAVARI 

Ph.No.08812 230285  

Mob:9000550989  

DISTRICT MANAGER 

NREDCAP LTD  

H.No.27-2-34, 1st Floor 

Kannavarithota, Chandramowli 

Buildings, Medical College 

Road,  

GUNTUR-522004 

Ph.No.0863 2350114 

Mob:9849853818 

DISTRICT MANAGER 

NREDCAP LTD  

D. No. 43-5-58, Railway New 

Colony, Beside Pollocky School  

VISAKHAPATNAM-530016  

Ph.No.0891 2736678 

Mob:9000550987 

DEVELOPMENT OFFICER 

FAC 

NREDCAP LTD 

D.No:2-55/2, Near Chittoor, 

Municipal Corporation Office, 

Kongareddipalli, CHITTOOR-

517001 

Ph No.08572 233187 

Mob:9440230533 

PROJECT DIRECTOR 

NREDCAP LTD  

Jal Bhavan, 2nd Floor, 

Collectorate, KAKINADA-

533004 

Ph.No.0884 2375974 

Mob:9000550986 

DISTRICT MANAGER 

NREDCAP LTD 

YTC Building, 1st Floor, F-13, 

Beside MRO office, Industrial 

Estate, Bommuru, 

Rajamhendravaram - 533125 

EAST GODAVARI DIST 

Mob:9000550972 

DISTRICT MANAGER 

NREDCAP LTD  

Plot No. 160, 4th Road, RTC 

Colony, VIJAYAWADA-

520008  

Ph.No.0866 2472586 

Mob:9000550973 
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