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A Brief Introduction: Bihar is one of the densely populated states in India with around 85% of the population living in 

rural areas. Though the economy of Bihar has recorded double-digit growth, it still ranks at the bottom among states with 

respect to per capita income. The industrial sector in Bihar remains in a bad shape, with its growth rate much below the 

national average. In terms of income generated, the industrial sector in Bihar accounts for hardly 3.2% of the net domestic 

product of the state, whereas the national average is 20.1%. Small industries, dominated by tiny enterprises and artisan-

based industries play a significant role in the industrial sector of the state. And with the division of the state, most of the 

mineral reserves have now passed onto Jharkhand. More than 50% of the state’s population still lives below the poverty line 

and continues to depend on agriculture as the primary source of livelihood. The farm or agricultural land-holding pattern is 

characterized by an overwhelming majority of marginal, small, semi-medium and medium farms. However, the agriculture 

sector does play an integral role in the development of the state because of the availability of fertile land and ample water 

sources. But erratic supply of electricity to the agricultural sector has pushed up the fossil fuel (diesel) demand, especially for 

pumping purposes. This has made the agricultural sector unsustainable and has increased the state government’s subsidy 

burden on diesel. Also, as per the 2011 Census, around 83% households in the state do not have access to electricity. The 

state thus faces formidable challenges in meeting its energy needs and in providing adequate energy of desired quality in 

various forms in a sustainable manner and at competitive prices. In order to sustain the present GDP growth rate, the state 

needs to increase its primary energy supply and electricity supply in tandem.

 

Bihar has the lowest annual per capita consumption of electricity in the country at 122.11 kWh, against the national average 

of 778.71 kWh. The state faces acute power shortage not only for peak load but also for base load requirement. Further, the 

power deficit is increasing year-on-year. As per the latest data of CEA for the month of February 2013, Bihar has an energy 

deficit of 16.5% and a peak demand deficit of 22.3%. A number of projects have been approved by the state government 

to enhance the availability of power. Most of these power projects are under the Public-Private Partnership mode. Bihar has 

total installed power generation capacity of 525.8 MW. However, most of these thermal power projects are either closed 

or operating at de-rated capacity, and hence the installed capacity has less relevance when we see the actual electricity 

generation from these projects. At present, there are only two thermal power stations in the state— Barauni Thermal Power 

Station (2x50 MW and 2x110 MW) and  Kanti Bijlee Utpadan Nigam Limited (2x110 MW). Due to various technical reasons 

and financial crunch, the present generation capacity of these plants is 50 MW–60 MW and 80 MW–90 MW, respectively. To 

restore their full generation capacity through restoration and modernization (R&M), work is progressing under the Rashtriya 

Sam Vikas Yojana (RSVY). Till 15 March, 2013, a total of 22,712 villages and 23,38,251 thousand BPL families have been 

Total no. of households in Bihar 1,89,40,629

No of households having electricity access for lighting 30,98,435

No of households using kerosene and other sources for lighting 1,56,12,491

No of households using solar lighting systems 1,09,389

No of households with no lighting source 15040

Total un-electrified households 1,57,32,805

% of un-electrified households 83%

(Ref: Census 2011- Household by Main Source of Lighting)

Table 1: Census data of Households in Bihar as per source of Lighting

Background
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connected to the grid under Rajiv Gandhi Grameen Vidyutikaran Yojana (RGGVY). 

The state government and the central government has the obligation to provide access to electricity for uplifting the 

livelihood of the population. Hence, providing access to all households should be accorded the highest priority.

 
1. Relevance: Bihar, one of the most populous states in India, is also among the states which have the lowest per capita 

availability of electricity, much less than the national average. Due to shortage of grid electricity, industrialization will 

continue to lag, particularly because large sources of generation have long gestation periods; while domestic demand 

will shoot up as aspirations for electricity increase. The emergent scenario of climate-energy-water crisis adds further 

constraints to the development path to be chosen. Under such circumstances, large-scale deploymnet of RE and 

distributed renewable energy generation and supply projects has great potential for development. The WISE RE 

potential assesssment study has reported grid–connected /off–grid RE potential in the range of  4995 – 10894 MW 

/ 7300 MW respectively. Exploring such a huge RE potential seems to be an appropriate solution to meet Bihar’s 

increasing future energy demand and to secure energy security for the state.   

1. Predominant sources: Due to low wind regime, large-scale deployment of wind power projects is not possible in the 

state. However, small-scale wind development in a decentralised way is possible. Other sources, like solar photovoltaic 

(PV) and biomass-based power projects, both in grid-connected and off-grid mode, have ample potential for 

deployment across the state. Small hydro has reasonable potential and can be developed in identified potential zones.  

2. Potential: As per the Indian Wind Atlas brought out by the Centre for Wind Energy Technology (C-WET), Bihar lies in 

low wind zone area, with very few areas having wind power density even in the range of 100-200 W/m2. Therefore, 

Bihar does not have scope for large-scale wind power project development. Considering the possibility of wind 

potential at few sites mainly in Bhabua (Kaimur), Jamui and Hajipur districts of the state, C–WET initiated wind resource 

mapping survey in the state and established three stations in February 2009 at Simultala, Lalganj and Adhaura sites. 

In consultation with C-WET, Bihar Renewable Energy Development Agency (BREDA) has also identified three sites 

(Tirpahadi, Raxaul and Bodhgaya) for wind assessment.

 According to MNRE, small hydro power (SHP) potential of Bihar is 213.25 MW consisting of 95 projects. 

 

 Biomass-based power projects hold good potential for the state. Rice husk, weeds from wet lands and other suitable 

agricultural residue can be used for power generation. According to the estimates cited in the Biomass Resource Atlas 

developed by IISc, Bangalore, Bihar has roughly 640 MW of power potential from agro residues. However, many of 

these residue materials are used as fodder. By using 50% of available rice husk, 180 MW of rice husk-based biomass 

power projects can be developed. Similarly, maize cobs can generate 90 MW of biomass-based power. The State 

Investment Promotion Board (SIPB) has approved a total 746 MW capacity biomass-based power projects in the state. 

The estimated potential of bagasse-based co-generation power projects is nearly 300 MW.

 

       With respect to solar power, the MNRE solar map shows that Bihar with direct and diffuse solar radiation in the range of 

3.70–6.18 kWh/sq.m and 1.59-2.44 kWh/sq.m. respectively, unlike north-western parts of India, falls in the moderate 

solar radiation zone. Considering 1% of utilizable wasteland in Bihar, the potential of solar PV-based power projects as 

estimated by WISE is 2,564 MW. With regard to Concentrated Solar Power (CSP) projects, there is non-compatible 

direct normal irradiance (DNI) available over the state. So only three sites having sufficient DNI can be considered as 

potential sites with total potential of nearly 286 MW.

 
4. Current status: At present, majority of RE-based power projects in the state are small hydro power (SHP) projects. The 

installed capacity of SHP power projects is 61.30 MW.

 The Bihar State Investment Promotion Board (SIPB) has given approval for 746 MW of biomass combustion-based 

power plants in the state. PTC-Bermaco Energy Ltd has planned to install five large-scale biomass power projects 

using rice straw, wheat straw and rice husk as fuel. One biomass-based power project of 2 MW has signed a PPA with 

BSHPCL, which is yet to be commissioned. Six bagasse-based cogeneration power plants have signed PPAs with 

the Bihar State Power Holding Company Limited. (BSHPCL) for supply of an aggregate 66.54MW of power during the 

crushing season and 82.05 MW during the off-season. Among them, five bagasse-based power plants of contracted 

capacity of 52MW are operational. 

 

       With respect to solar power projects, the state is yet to commission any grid-connected project. However, proposals for 

25 projects totalling 776MW have been received by BREDA for further processing. Among them, PPA for 3MW capacity 

solar power projects has been signed by Bihar State Power Holding Company Ltd (BSPHCL). Another six projects of 

47MW capacity have received the consent for signing of PPA with BSPHCL. This will fulfill the BERC specified solar 

purchase obligation of 50MW.

  

5. Accelerated development: Considering the future growth in demand of electricity and constraints arising out of 

conventional power generation in Bihar, large-scale deployment of RE would be a better solution in terms of energy 

access and energy security for Bihar. The development of RE is in a very nascent stage in Bihar. However, there is 

considerable potential for development of SHP, biomass and solar-based power projects in the state. Therefore, the 

immediate requirement is to accelerate development of RE-based power projects in Bihar, both in grid-connected 

and off-grid mode, by creating an enabling policy environment backed by legally binding framework. The accelerated 

development of RE will move the state forward towards achieving low-carbon intensive development in line with the 

policy of the Government of India.

 

6. Relevance for DRES: Presently, 83% of the households in Bihar do not have access to electricity and have to depend 

on fossil fuels for lighting purposes. The decentralized renewable energy systems (DRES) or micro-grids based on locally 

available RE resources can provide these households with an alternative solution for providing uninterrupted electricity. 

The conventional grid extension may not be possible or financially viable in several pockets of the state. The programme 

based on DRES can be implemented in those places with locally available resources. This will prove to be a cost-

effective solution to meet the local demand of electricity, and also save the state expenditure on the capacity addition 

of generating station as well as extension of transmission network. Therefore, appropriate strategies need to be put in 

place to enable large-scale deployment of DRES in the state from the viewpoint of energy security and energy access. 

 

RE-based systems are infirm in nature. Large-scale integration of RE into the grid may create problems for grid management 

in the future. To tackle these problems, various options are now emerging. Developments in storage technology, especially 

in the solar sector, now provides an option to the generator to schedule solar power generation. Pump-storage hydro power 

can be effectively used to address the grid management problem arising due to large-scale injection of RE. Another recent 

development is in forecasting techniques that can help to forecast RE generation with precise schedule. Similarly, a grid can 

be managed through introduction of smart-grid based techniques using advanced web-based systems which control the 

generation as well as load. 

Bihar Policy for Promotion of New and Renewable Energy Sources, 2011 notified by the Energy Department, Government of 

Bihar, on 24 June, 2011, has the following provisions for promotion of RE sources : 

1. Land for setting up the new and renewable energy sources based projects: The policy specifies access to land 

either through direct purchase by the developer or taking on lease the government land in industrial areas. The policy 

allows use of agricultural land for non-agriculture purpose. 

 
2. Implementation of new and renewable energy projects: The policy specifies agencies involved in the implementation 

of an RE project. The State Investment Promotion Board (SIPB), Department of Industry, has been designated as the 

sanctioning authority. The Bihar Renewable Energy Development Agency (BREDA) is the state nodal agency assigned 

with the task of RE project evaluation and further recommendation to SIPB. The Bihar State Hydro-electric Corporation 
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(BHPC) has a mandate for development of small hydro power projects up to 25 MW along with large hydro projects. 

 
3. Grid interfacing and evacuation arrangement: The policy provides that the RE developer has to supply a minimum of 

25% power generated to the Bihar State Power Holding Company Limited (BSPHCL) on a mutual agreement. The RE 

investor has to incur the expenses for connecting his project to the BSPHCL grid. The transmission infrastructure cost 

for evacuation of power to the nearest BSPHCL grid will be borne by BSPHCL, provided the RE developer supplies at 

least 50%, subject to minimum 2 MW power to BSPHCL. Otherwise, the entire expenditure on account of transmission 

infrastructure is required to be borne by the RE developer. 

 

4. Provision for third party sale and captive use of renewable energy: The RE project developer is allowed to sell 

the power from the RE project to third party / utilize it for the captive use through BSPHCL network on payment of 

applicable Open Access charges as specified by BERC. In case of a third party sale, the identified third party must be 

an HT consumer procuring at least 1 MW power. 

 

5. Incentives/applicability: The RE projects are eligible for availing incentives available under State Industrial Incentive 

Policy notified by the Government of Bihar. The renewable energy projects are also exempted from the applicability of 

electricity duty. Entry tax is exempted on renewable energy equipment/devices. The provision of Section 14 of the EA, 

2003 is made applicable to all new and renewable energy projects set up for generation and distribution of electricity. 

 

6. Special concession for biomass-based projects: In order to ensure the availability of biomass and sustainability 

of such projects, a minimum geographical spacing (25km) is to be observed between two projects. The nodal 

agency has been empowered to revisit the earlier approved biomass power projects to examine their progress. In 

case of insignificant progress by a developer, the nodal agency is allowed to refer such cases to SIPB along with 

recommendation for continuation or cancellation of such projects. 

 

7. Renewable Purchase Obligation: The BSPHCL/ distribution licensee are allowed to procure the power from new and 

renewable energy sources more than the minimum quantum prescribed by BERC under the RPO regulations as per the 

tariff specified by BERC with the approval of the Government of Bihar. 

1. In spite of a huge potential for distributed renewable energy systems (DRES) in the state, the RE policy does not have 

any specific provisions for promotion of DRES. Other lacunae noticed are: 

 • Involvement of multiple agencies and fractured mandate for implementation of RE projects result in delay in execution  

   of projects. 

 • Limited incentives and motivations for private sector involvement.

 • No clear mandates/yearly targets have been specified for grid-connected RE as well as DRES.

 • The grid interfacing and transmission infrastructure construction arrangements are not favorable towards  

   RE developer. 

 • Interconnection point of the RE project with the grid is not clearly defined.

 • Compelling the RE developer to sell power to BSPHCL is against the spirit of Electricity Act, 2003. 

 • Absence of any specific financial schemes for promotion of grid-connected RE and DRES.

 • No provisions to encourage local RE manufacturing in the state. 

 • Absence of target-oriented and time-bound programmatic approach for large-scale deployment of DRES in the  

   urban/rural areas. 

 • No provisions for R&D, human resources and institutional capacity building for large-scale development of RE. 

 

2. Ideally, the RE policy should aim at providing access to electricity to the 83% un-electrified households using grid-

connected as well as decentralized RE applications. The gaps in the present RE policy calls for a comprehensive 

approach, which integrates electricity needs along with prioritizing appropriate techno-financial DRES solutions for 

overall effective and economic development and upliftment of rural areas, including enhancing agricultural production.

  
1. RE tariff: The Bihar Electricity Regulatory Commission (BERC) has so far specified tariff for sale of electricity generated 

from biomass, bagasse-based co-generation and solar power projects to the distribution licensee as per provisions 

under Section 61(h), Section 62 of the EA, 2003. The Commission also has notified solar tariff regulations specifying 

the normative technical and financial parameters for determination of generic tariff for solar power projects in the state. 

While determining the generic tariff for RE technologies, the BERC has followed the methodology specified under the 

CERC RE Tariff Regulations, 2009 and the guidelines specified under the National Electricity Policy and National Tariff 

Policy notified by the Government of India. The Commission, however, has not specified tariff for SHP projects. 

 

2. RPO-REC Regulation: The BERC has notified the Bihar Electricity Regulatory Commission (Renewable Purchase 

Obligation, its Compliance and REC Framework Implementation) Regulations, 2010 as per provisions under Section 

86(1)(e) of the Electricity Act, 2003. The Commission has specified year-wise RPO for the obligated entities starting from 

1.5% during FY 2010-11, further raising it to 2.5%, 4%, 4.5% and 5% during FY 2011-12, FY 2012-13, FY 2013-14 

and FY 2014-15, respectively. The Commission has also specified a mandatory solar RPO of 0.25% of the overall RPO 

during FY 2010-11, which further increases at a rate of 0.25% every year thereafter till FY 2014-15. 

 Subsequently, after the solar RPO related amendments in the Tariff Policy, the Commission has brought down the solar 

RPO and re-set it at 0.25% of the overall RPO during FY 2012-13. The solar RPO is further increased by 0.25% every 

year thereafter till FY 2019-20 and by 0.5% during FY 2020-21 and FY 2021-22.

 

3. Need for guidelines on operation of DRES: According to the 2011 Census, around 83% of the rural households 

do not have access to electricity and are still dependent on kerosene as a source of lighting. According to the Rural 

Electrification Corporation report published in 2004, transmission network in Bihar has still not reached 50% of the 

inhabited villages. In such a situation, the distributed renewable energy system/standalone RE projects can play a very 

important role in providing the lifeline electricity to the un-electrified villages/hamlets. Fortunately, the state has been 

blessed with ample resources in the form of biomass and solar energy, which can be effectively utilized for meeting the 

electricity needs of the deprived population.

 

. The state has a few success stories of distributed renewable energy generation and supply projects using rice husk as 

fuel. Many more such projects are supposed to come up in the future. At present such projects are being operated on 

purely commercial terms without the oversight of BERC. 

 

 As the number of such projects increase, the BERC has to intervene at a certain stage to protect the interest of the 

consumers as well as to ensure safe operation of such plants. The Commission needs to address the following: 

 • Retail tariff in case such project owners avail state/central financial assistance/subsidies. 

 • Operation of such projects when the conventional grid reaches the project location. 

    Therefore, it is essential that within the preview of the EA, 2003, the Commission should issue guidelines to ensure    

   successful operations of DRES projects in the state. 

Almost 83% of households live without access to electricity in Bihar. Most of these households lack not only financial 

resources for getting access to electricity, but also necessary electricity demand to support financially viable electricity 

programmes. Therefore, innovative mechanisms are required to ensure access to finance and demand for electricity. A 

business model is one of many such mechanisms through which various institutions and stakeholders are entrusted specific 

roles. The main objective of a business model is to prioritize the financially viable efficient RE technologies within the existing 

regulatory and policy framework.

There is no one-model-fits-all solution for business models for electrification. Business models vary depending upon the 

topography of a region, demographic character, institutional structure, characteristics of the stakeholders, nature of demand, 

economic activities of the region or locality, existing legal, regulatory and policy framework and available energy technologies. 

Thus, experiments with different types of business models for electrification are visible across the globe. Examples of 
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business models pertinent to the grid-connected technologies are state-owned utilities model in India or co-operatives in 

Bangladesh. The examples of business models pertinent to off-grid technologies include Energy Services Company (ESCO) 

models in India and Zambia, leasing model in India and Laos, community managed systems of Nepal, etc. 

In the case of Bihar, suitable business models have been adopted keeping in mind the need for different sections of the 

society. One example is the use of solar photovoltaic (PV) pumps for irrigation in agriculture in Bihar. For this an ‘Energy 

Services Company (ESCO)’ model has been suggested involving banks as finance providers, MNRE approved channel 

partners as energy services company and farmers as the beneficiary. In this model, farmers get loans from banks/financial 

institutions, keeping the channel partner as the co-borrower and the bank issues loans to the farmer with minimized risk 

of default. Another model suggested is for home lighting systems of solar-based one LED luminaire. It is observed that the 

monthly expenditure towards kerosene consumption for meeting the lighting requirements is between Rs 50 to Rs 150 

per household, which can be safely assumed as general willingness to pay for meeting the lighting load through alternative 

sources of electricity. It was noticed that the present spending on kerosene if converted into the loan repayment installments, 

can repay the cost of equipment and service within five years. Two models have been suggested for home lighting systems, 

one with subsidized rate of interest and the other with normal rate of interest. Both the models envisage interactions among 

banks/MNRE/state nodal agencies as the financial institution, MNRE-approved channel partners as energy Service Company 

and households as the beneficiary. 

Similarly, different models have been suggested for solar hot water systems, solar roof-top PV, one-stop energy services, etc. 

Thus, it can be seen that no single business model would fit to serve the needs of all sections of the society. In order to serve 

the varied needs of a large number of un-electrified sections in the society, diversified suitable business models are applied.

The need for having a separate RE Act for Bihar is felt necessary from broad consensuses that the present state 

government initiatives, polices and regulations framed by the BERC may not be sufficient in achieving the desired 

accelerated development of renewables. A legally binding policy framework in the form of RE law, when adopted by the 

state government, will enable formulation of mandatory RE policies, implementation plan, technology selection guidelines, 

financing mechanism, human resource development mechanism and R&D for overall development of renewables in the 

state. 

Keeping in mind the above aspects, the Renewable Energy Act for Bihar has been drafted with special emphasis on 

development of DRES applications for catering to the energy and electricity needs of the rural population. The RE Act has 

been divided into nine parts. 

The first part deals with the definitions of various terms appearing under the Act. The second part recommends the creation 

of a new Bihar Green Power Development Corporation (BGPDC) for promotion and large-scale deployment of renewable 

sources of energy, including DRES in the state. The BGPDC has been made responsible for implementation of various grid-

connected RE and DRES programmes in the state. Development of state-level implementation plan for promotion of RE and 

DRES in the state, resource assessment, and standardization of technical specifications for DRES equipments/devices are 

other responsibilities assigned to the BGPDC. 

The third part of the Act charts out the important factors/strategies for formulation of an effective renewable energy policy 

and plan for development of RE and DRES in the state. The factors to be considered under the implementation plan 

prepared by the BGPDC have also been outlined under this part. 

The fourth part of the Act outlines the definitions of eligible grid-connected RE technologies, conditions for grid connectivity, 

definition of inter-connection point and grid cost bearing arrangements. A special provision for maintaining the grid stability, 

including the importance of storage of electricity, has also been discussed in this part. 

The fifth part of the Act is especially devoted to development of decentralized renewable energy systems (DRES) in the 

state. This part prioritizes the DRES applications and outlines the strategies for development of supply chain for large- scale 

deployment of DRES along with implementation strategy and targeted areas. 

The sixth part of the Act outlines innovative financing mechanisms for large-scale deployment of RE and DRES in the state. 

The ways and means to ensure hassle- free transfer of incentive/subsidy to the end users have also been outlined in this 

part.

The seventh part of the Act provides for a special package of incentives, under the State Industrial Incentive Policy, 2011 for 

promoting local manufacturing of RE equipment, components, etc., across the entire value chain. There is a provision for 

creation of special industrial parks for RE manufacturing on the line of SEZ policy of the Government of India.  

The eight part of the Act deals with the requirements for research and development, human resource development and 

institution/capacity building, which are equally important for achieving the accelerated development of RE in Bihar.

The ninth and the last part of the Act outlines the procedures required for enforcement of the Act, power of the state 

government to make rules, remove difficulties, etc.

Although development of regulatory guidelines for operation of distributed renewable energy generation and supply/micro-

grid projects in the state are inevitable, the same is not included as part of the Act as the functions of the State Electricity 

Regulatory Commission in India are governed by the central legislation, EA, 2003. However, the Act is annexed with a brief 

explanatory memorandum indicating required regulatory changes for effective DRES development. The BGPDC can file 

petition before the BERC and get such DRES operation/tariff guidelines notified from the BERC. 

Additionally, two separate documents on indicative policy guidelines, support and financing mechanism for promotion of 

renewable sources of energy, including DRES in the state and appropriate business models for realizing large-scale RE/

DRES deployment in Bihar are also enclosed with the Act. 

RE, especially the decentralized renewable energy systems (DRES), offers opportunities to Bihar to transform its rural areas 

by significantly enhancing their economic capacities. Some of the challenges related to the institutional, governance, policy 

and implementation issues can be overcome by adopting a legally binding framework in the form of an RE Act for Bihar. 

Legislation in the form of an RE Act can unleash RE technology-led progress in the state. It would ensure energy security for 

the state by reducing dependence on central power generating stations, and reduce expenditure on new generation capacity 

addition as well as costly new transmission and distribution systems. Simultaneously, adoption of such legal framework 

would pave the way for cleaner and more reliable power. In short, the Draft RE Act, when enacted by the state government, 

shall provide the mandatory framework to enable the formulation of effective RE policies, implementation plan, implementing 

strategies, financial mechanisms to realize the large-scale deployment of RE and DRES projects in the state. Together, it will 

go a long way in promoting local RE manufacturing, R&D capacity, human resource and institution building in the state.

* * *

10

 9 NEED FOR AN RE ACT 

CONCLUSION 



Village Powered by rice husk in Bihar © Harikrishna Katragadda / Greenpeace

12 13



1514

The (Draft) Renewable Energy Act, 2013, 
for Bihar

Part 01: Preliminary

An Act to promote development and utilization of renewable and sustainable sources of energy, stabilize emissions of 

greenhouse gases, diversify energy supplies, safeguard energy security, ensure that energy development is ecologically 

sustainable, protect environment and to realize the goal of sustainable development and energy access to all.

Be it enacted by the legislature of the state of Bihar in the Sixty-third year of Republic of India as follows – 

Statement of Objects and Reasons - The government of Bihar intends to provide access to electricity to the entire 

population in the state within a planned timeframe by the end of 2022. Bihar does not have fossil fuel resources to generate 

electricity for its future needs. Hence, it is proposed to develop all renewable energy sources in the state, with an emphasis 

on Distributed Renewable Energy Sources to meet the state’s energy requirements. 

1. Appellate Tribunal – means Appellate Tribunal for Electricity established under Part XI of the Electricity Act, 2003.

2. B & CD – means Building and Construction Department, Government of Bihar.

3. BERC – means the Bihar Electricity Regulatory Commission constituted under the Electricity Act, 2003 (36 of 2003).

4. BHPC – means Bihar Hydro Power Corporation.

5. BGPDC – Bihar Green Power Development Corporation.

6. BREDA – means Bihar Renewable Energy Development Agency.

7. CERC – means Central Electricity Regulatory Commission. 

8. Channel Partner – means the DRES manufacturer/supplier/service provider in the state approved by the Ministry of  

New and Renewable Energy. 

9. Corporation – means Bihar Green Power Development Corporation (BGPDC) for promotion and development of  

renewable sources of energy, including DRES (definition provided below), for the purposes of this Act.

10. CSP – means Concentrated Solar Thermal Power projects (CSP that uses sunlight for conversion into heat and  

electricity through concentrated solar power technology based either on line focus or point focus principle).

11. Distributed Renewable Energy Systems (DRES) – means typically decentralized standalone renewable energy  

projects of few kW or a few hundred kW capacity; either grid-connected or off-grid, or having flexibility of grid-  

connectivity at a later stage. This also includes all types of RE-based isolated technologies catering to the local lighting  

and productive load requirements. 

12. Implementing Agency – means any agency designated, nominated, authorized or appointed by the state government  

though an order in writing, to carry out any functions for promotion and deployment of RE sources in the state of Bihar.

13. Implementation Plan – means state RE implementation plan prepared by the energy department of Bihar/BGPDC.

14. MNRE - means the Ministry of New and Renewable Energy, GoI or its successors.

15. Notification – means a notification published in the gazette of the government of Bihar.

16. Person – means any natural or artificial person or such other body corporate.

17. Rankine Cycle - The Rankine cycle is an idealised thermodynamic cycle of a heat engine that converts heat into  

mechanical work.

18. RE – means renewable energy that generates grid quality electricity from renewable energy sources.

19. REC – means Renewable Energy Certificate. 

20. Renewable Energy Sources - means and includes the following sources: 

       • Wind

       • Solar

       • Mini hydro

       • Biomass

       • Bio-fuels 

       • Municipal solid waste

       • Geothermal energy

       • Any other non-fossil-energy source approved by MNRE

21. Renewable Energy Generator – means any company or body corporate or association or body of individuals, whether  

incorporated or not, or artificial juridical person, which owns or maintains a generating station based on renewable    

energy sources as defined in (20) above.

22. RPO – means Renewable Purchase Obligation. 

23. Smart Grid - means an electrical grid that uses information and communications technology to gather and act on  

information in an automated fashion to improve the efficiency, reliability, economics and sustainability of the production  

and distribution of electricity.

24. Standalone system – means the electricity system set up to generate power and distribute electricity in a specified 

area without connection to the grid. 

25. State Power Utilities – means the distribution company which holds distribution licensee issued by the BERC as per  

Section 14 of the Electricity Act, 2003.

Part 02: Green Power Development Corporation and its role

Within three months from the notification of this Act, the state government shall, by notification, establish the Bihar Green 

Power Development Corporation for the promotion and large-scale deployment of renewable sources of energy, including 

DRES for the purposes of this Act.

1. The Corporation would be a Government of Bihar company and would be formed as a joint venture company of state 

power sector companies and/or any other entity of the Government of Bihar. 

2. BREDA, which is the state nodal agency for development of renewables in the state, shall be dissolved and the existing 

staff absorbed into the new company.

3. The BGPDC shall then be declared as the state nodal agency for development of renewables.

 

The primary responsibility of the Corporation would be to facilitate implementation of various grid-connected and DRES 

programmes for large-scale deployment of RE technologies in the state by attracting public and private sector investment to 

develop and execute renewable energy projects on commercial and/or demonstration basis. 

The functions of the Corporation shall include: 
1. Development of state-level implementation plan/guidelines/strategies for promotion and large-scale deployment of 

renewable sources of energy and DRES in consultation with the state government and in collaboration with the public 

and private sectors. 

2. Conduct periodic district-level renewable energy resource assessment to map the potential areas across the regions/

districts for implementation of grid-connected RE as well as DRES programmes.

3. The Corporation shall interact with other state government departments involved in implementation of RE & DRES  

schemes in the state. If required, the Corporation shall implement such schemes on behalf of the state  

government departments. 

Section 02

 1

 2

 3

DEFINITIONS 

ESTABLISHMENT OF GREEN POWER DEVELOPMENT CORPORATION  

ROLE OF THE CORPORATION
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4. Standardize the technical specifications for decentralized renewable energy equipment/devices to be procured by state  

government departments.

5. Create awareness and educate the public about adoption of renewable energy in their respective activities for 

achieving the goal of sustainable development and energy access for all. 

Part 03: Renewable Energy Policy and Plan

1. Within six months of the notification of this Act, the Energy Department, Government of Bihar, in due consultation with 

other state government departments and the Corporation, should prepare and publish a revised, comprehensive State  

Renewable Energy Policy with specific provisions for promotion of DRES. 

2. While preparing the policy as envisaged in (1) above, the energy department will be guided by the following factors: 

        In case of MW scale grid connected RE projects 

 • Overall energy security of the state;

 • Public and private sector participation in MW scale RE projects, especially solar power generation. Wherever possible,     

   such projects should be established with provision for storage of electricity.

 • Utilization of wasteland/barren land available in the state for setting up solar/biomass power projects.

 • Providing RE projects with a “deemed industry status” for availing incentives under the Bihar Industrial Incentive Policy,  

   2011 or any other such policies as declared by the state government from time-to-time. 

 • Reservation of adequate land and creation of land banks for setting up of renewable energy projects.

 • Mandatory purchase of electricity from RE power projects by electricity utilities (as per RPO regulation notified  

   by BERC).

 • Reduction of emission of greenhouse gases.

 In case of Distributed Renewable Energy Systems (DRES)

 • Energy access to the rural population.

 • Decentralized/distributed renewable energy generation systems.

 • Usage of solar energy in all public buildings in a time-bound manner and reduce dependence on  

   conventional electricity. 

 • Provision for time-bound solar water heating in all buildings with defined floor areas and appropriate roofing structures.

 • Small-scale decentralized/off-grid solar and biomass power projects to meet the energy needs of the vulnerable  

   sections of society who don’t have access to grid electricity.

 • Need to ensure availability of biomass and sustainable operation of biomass power projects by appropriate     

   geographical spacing of the projects to ensure sufficient catchment area for biomass collection.

 • Modernization and capacity enhancement of the existing rice mills in the state to prevent rice producers from going to  

   adjoining states for milling their rice so as to ensure availability of year round rice husk for decentralized biomass     

   power projects.

 • Integration of RE development with existing rural electricity infrastructure development schemes and various  

   employment and welfare schemes of the state government. 

 • Development of quality control mechanism for RE equipment/products like energy star rating developed by BEE.

 • Develop standards based on performance.

 • A comprehensive mass media strategy to promote use of DRES applications in remote area.  The mass media  

  strategy shall be designed so as to spread awareness with regard to the livelihood aspects like opportunities for local  

  employment (skilled and un-skilled) in DRES implementation / operation stage; better health and education facilities;  

  increased business opportunities  due to implementation of DRES. This will result in enhancing the acceptance level of  

  DRES projects among local communities.  

1. The energy department shall in due consultation with the state Government departments and the Corporation and on 

the basis of the resource assessment report prepared by the Corporation mentioned in Section (4) and State Renewable 

Energy Policy mentioned in Section (5) prepare a state-level implementation plan for promotion and large-scale 

deployment of RE sources of energy, including DRES, from time-to-time. 

2. The state government, while preparing the implementation plan as envisaged in 6 (1) above, may consider the  

following aspects:

 • Development of grid-connected MW-scale RE projects with the help of public and private sector participation. The  

   implementation plan shall mention the yearly RE technology-wise targets for implementation. 

 • Utilization of government wasteland for setting up MW-scale grid-connected RE projects, particularly solar  

   power projects. 

 • Implementation plan for DRES schemes with targets for different technologies, strategies for execution, and roles and   

   responsibilities of agencies involved in implementation. 

 • DRES scheme implementation in association with the channel partner/manufacturer/service provider/end user and  

   financial institutions/cooperative rural societies. The channel partner is supposed to facilitate finance for DRES  

schemes and look after operation and maintenance. 

3.    The state government shall publish such a state-level implementation plan as mentioned in 6(1) once in five years (co-    

       terminous with the Five-Year Plans), and give wide publicity to the same.

The state government, through BGPDC, shall every year, publish the ‘Annual Sustainable Energy Report’, covering progress 

of implementation of RE programmes as envisaged under this Act. 

RESOURCE ASSESSMENT

STATE RENEWABLE ENERGY POLICY

1. The Corporation in consultation with the Energy Department, Government of Bihar, shall conduct a district-level  

assessment and mapping of renewable energy sources to facilitate large-scale deployment of renewable power 

generation, including DRES in the state, and undertake periodic review assessments as necessary, taking into account 

changes in market conditions, available technologies, and other relevant factors. Latest technologies like satellite-based 

and geographic information system (GIS)-based data systems should be used for such resource assessment.

2. The resource assessment shall inter-alia also include a detailed district-wise inventory describing the assessed 

potential for DRES projects and applications viz SPV for home lighting, SPV pumps, rooftop PV, solar-wind hybrid, solar 

water heating, standalone RE systems, etc.

3. The assessment should also comprise such other information as would be useful in developing such DRES schemes/

projects, such as infrastructure availability, village-wise energy demand (including non-electrified hamlets/bastis), 

economic condition (eg. purchasing power) of the population, etc. 

4. The information (as mentioned in [1] to [3] above) should be made public through the print and electronic media by the 

Corporation, to facilitate easy access of information to developers, investors and public. 

Part 04: Grid-Connected Renewables

Notwithstanding anything contained in this Act or any other enactment, the Energy Department, Government of Bihar, shall, 

within three months of the enactment of the Act, in consultation with the Corporation, specify the target as percentage of 

total energy input for purchase/generation of electricity from renewable sources of energy. This target should not be less than 

the national target or the RPO decided by the BERC. 

 4

 5

STATE-LEVEL IMPLEMENTATION PLAN FOR PROMOTION AND LARGE-
SCALE DEPLOYMENT OF RE SOURCES OF ENERGY, INCLUDING DRES

 6

 7

 8

PROGRESS REPORT

TARGET FOR RENEWABLE ELECTRICITY GENERATION 
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1. Notwithstanding anything contained in this Act or any other enactment, the operators of the transmission and/or the 

distribution system in the state as the case may be, shall be obliged to connect the renewable energy generator to the 

system.

2. Provided that the operator of the transmission and/or distribution system shall do so within 60 days from the date of 

application or commencement of generation, whichever is later.

3. Provided further that the operator of the transmission and/or distribution system, as the case may be, shall extend the 

grid as per the requirement of RE generator and shall upgrade the network to ensure reliability of the interconnection as 

per specified standards.

1. The costs associated with evacuation line and other associated equipment up to the interconnection point shall be 

borne by the renewable energy generator.

2. ‘Inter-connection Point’ shall mean interface point of renewable energy generating facility with the transmission system 

or distribution system, as the case may be:

       • In relation to wind energy projects and solar PV projects, inter-connection point shall be the line isolator on outgoing  

   feeder on high voltage (HV) side of the pooling sub-station. 

       • In relation to mini/micro hydro power, small hydro power, biomass power and non-fossil-fuel based co-generation   

   power projects and Solar Thermal Power Projects, the inter-connection point shall be the line isolator on outgoing  

   feeder on HV side of the RE generator’s transformer. 

       • Provided the pooling sub-station shall mean the sub-station at project site of the wind farm or solar power plant, as  

  the case may be, and shall constitute step-up transformer and associated switchgear, and to the low voltage (LV) side   

  of which multiple (more than one) generating units (i.e. wind turbine generators or solar PV modules/arrays/inverter   

  units) are connected. 

3. The costs associated with laying the evacuation line and upgrading the grid beyond the interconnection point as defined 

in 11(2) in order to connect new RE power plants as above/or accepting and transmitting energy fed into the grid for 

public power supply shall be borne by the transmission/distribution utility as the case may be. 

4. The implementation of the connection must comply with the grid operator’s technical requirements in a given case and 

the RE generator shall be entitled to have the connection implemented either by the grid operator or by any such third 

person or agency as the case may be.

GRID STABILITY AND STORAGE OF ELECTRICITY 
1. Since there will be large-scale injection of variable or infirm power from RE sources like solar or wind, it would be 

essential to ensure grid stability.

2. The state government will prepare plans, provide budget and implement programmes for grid modernization leading to 

creation of a smart grid in the state. 

3. The RE generators shall adopt advance forecasting techniques for precise scheduling of their generation. Similarly, the 

state power utilities shall adopt the appropriate demand side management techniques to shift the load profile so as to 

enable maximum renewable energy utilization. 

4. The BHPC, within six months of the notification of this Act, shall assess the potential for pumped storage hydroelectric 

schemes in the state and examine economic viability of linking such schemes to wind and solar power projects. 

5. The BHPC will ensure optimization of hydropower generation in the state through a planned capacity addition 

programme. 

6. The BGPDC will explore all emerging technologies for storage of electricity and ensure their deployment in grid-

connected RE projects in the state as and when viable and appropriate. 

DECENTRALIZED DISTRIBUTED MICRO-GENERATION/DISTRIBUTED 
RE SYSTEMS 

DEVELOPMENT OF SUPPLY CHAIN FOR LARGE-SCALE DEPLOYMENT 
OF DRES

DRES DEVELOPMENT & DEMONSTRATION PROGRAMMES 

The Energy Department, Government of Bihar, while developing the policy under Section (5) of this Act, shall give due 

consideration to micro-generation for promoting decentralized and standalone systems of power generation in the rural and 

urban areas of the state.

The BGPDC shall focus on development of supply chain and outlets to facilitate easy availability of DRES applications and 

services, particularly those based on solar energy in all areas of the state. The activities shall include: 

1. Introduction of new delivery models of distribution like renting, leasing, BOMT (build, operate, maintain and transfer), etc.

2. Enterprise development programmes to develop entrepreneurs delivering RE applications and services locally.

1. The BGPDC shall carry out R&D programmes, development, demonstration, and commercial application of DRES in 

view of improving the reliability and efficiency of decentralized energy resources and systems.

2. The BGPDC shall make competitive, merit-based grants to deserving not-for-profit research agencies for the research, 

development and pilot demonstration of innovative micro-generation energy technologies for:

 • The use of small-scale combined heat and power in residential heating and cooling appliances.

 • The use of power generated in situ to operate residential appliances and the supply of excess generated power to  
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ACCESS TO GRID 

GRID COST BEARING 

Part 05: Decentralised Renewable Energy Systems

 9 GRID-CONNECTED RE POWER PLANT  
The Corporation shall assist and encourage development of following types of grid-connected RE projects along with 

other new RE technologies as may be approved by MNRE from time-to-time: The BGPDC, in consultation with the state 

government, can approve and encourage any other grid-connected RE technology suitable for the state. 

1. Wind power projects - New wind projects to be commissioned and located at wind sites having commercially viable 

annual mean Wind Power Density (WPD) using new wind turbine generators.

2. Small hydro projects – New small hydro projects to be commissioned and located at sites approved by the 

Corporation/state government using new plant and machinery, and with installed power plant capacity lower than or 

equal to 25MW at a single location or as may be classified by MNRE from time-to-time.

3. Biomass power projects – New biomass power projects to be commissioned using new plant and machinery and 

biomass fuel sources, provided use of fossil fuel is restricted as stipulated by MNRE from time-to-time.

4. Bagasse-based co-generation projects - New bagasse (non-fossil fuel)-based co-generation projects to be 

commissioned shall qualify to be termed as such projects, if they use new plant and machinery and also meet the 

qualifying requirements outlined below:

 • Topping cycle mode of co-generation – Any facility that uses bagasse (non-fossil-fuel) as input for power generation  

   and also utilizes the thermal energy generated for useful heat applications in other industrial activities simultaneously.

 • Provided that for the co-generation facility to qualify under topping cycle mode, the sum of useful power output and  

   one half the useful thermal output should be greater than 45% of the facility’s energy consumption during season.

5. Solar Photovoltaic (PV) projects - Solar PV plants that use sunlight for direct conversion into electricity through 

photovoltaic technology. 

6. Concentrated Solar Thermal Power projects (CSP) – Solar thermal power projects that use sunlight for conversion 

into heat and electricity through concentrated solar power technology based either on line focus or point focus principle. 

7 MSW to Energy Projects - The project shall qualify to be termed as municipal solid waste to energy project if it uses 

new plant and machinery and has grid-connected system that uses municipal solid waste as a fuel for generation of 

electricity by using technology approved by MNRE.

8. Others – Such other emerging technologies as may be declared as renewables by MNRE. 
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   the grid.

 • Retrofitting of diesel-based pumps with solar pumps. 

 • Industrial heating and cooling application using solar power. 

 • Solar/biogas/other RE for cooking applications. 

 • RE-based irrigation pumping systems. 

 • Other RE-based micro innovations.

The BGPDC shall incorporate the DRES schemes detailed under Sections (17) to (24) hereafter in the state-level 

implementation plan suggested in Section (6) above. This will help to provide electricity for meeting the minimum lighting and 

productive load of the rural population from the viewpoint of improving the income as well as living standards of the rural 

population. In the case of the urban populace, the DRES application shall be aimed towards replacement of diesel/fossil-

fuel-based electricity for heating/lighting applications.

1. Relatively shallow groundwater table coupled with small average land holding of individual farmers justify the large-scale 

deployment of solar PV pumps with financial assistance from the state government. Large tracts of farmland in the state 

are being irrigated using diesel pumps at present, indicating huge potential for retrofitting. Therefore, the BGPDC, in 

consultation with the state government, shall launch a retrofit program for diesel pumps with solar PV pumps, within six 

months of its incorporation. 

2. The state government shall adopt measures to promote advanced drip and sprinkler irrigation techniques for water and 

energy conservation. 

1. The BGPDC in consultation with the state government shall prepare and launch a programme of SPV home lighting 

systems, in areas inaccessible to the grid or not provided by the micro-grid. 

2. Depending on the social and local conditions, individual solar lighting solutions based on a minimum need of 3 to 4 

lighting points in a household or setting up a solar charging station in the vicinity of un-electrified hamlet/basti should be 

pursued. 

3. A network of accredited solar product suppliers and service providers shall be created to provide quality assured solar 

home lighting systems. 

4. Alternatively, the programme can be implemented through the authorized channel partners who can aggregate the solar 

home lighting proposals of the end users and submit them to the bank, along with the collateral guarantee to enable the 

bank to sanction the loan. 

1. The BGPDC shall in consultation with the state government prepare and launch a programme to promote decentralized 

biomass/biomass–solar-based micro-grid projects to cater to the electricity needs of people in un-electrified areas, as 

per options given in sub-clause (ii) and (iii). 

2. The programme shall be implemented by the BGPDC or through a Village Cooperative Society (VCS) promoted by 

the BGPDC (hereinafter referred to as the implementing agencies). The project after completion shall be operated 

and maintained either by the Village Energy Committee (VEC) or the Village Cooperative Society, as the case may be, 

provided that: 

 • The tariff, in such case, shall be mutually agreed between the VEC and the implementing agency. 

 • In case such projects avail any special state financial assistance, then the tariff shall be approved by BERC. 

 • In case of a BGPDC project, the VEC shall collect the tariff from the end user and pass on the same to the  

   implementing agency.

 • In case of a VCS implemented project, the tariff will directly be collected by them. 

3. In case such a decentralized standalone project is set up by a private entrepreneur (private implementing agency) 

without availing any government incentives for generation and distribution of electricity in rural areas, as per Section 13 

or 8th proviso of Section 14 of the Electricity Act, 2003:

 • The tariff for sale of electricity in such cases shall be determined through mutual agreement between the VEC and the  

   private implementing agency and collected directly by the private implementing agency. 

. • If the private implementing agency has availed any government incentives then the tariff shall be determined by BERC. 

1. The BGPDC in consultation with the Building & Construction Department (B & CD) shall establish a programme on 

implementation of solar PV-based rooftop systems in public buildings. The following shall be the objectives of the 

programme: 

. • To demonstrate the use and viability of solar PV to the general public.

 • To displace/reduce fossil fuel (diesel) consumption and the recurring costs incurred on diesel.

 • To attain the goal of installing solar PV-based rooftop systems in all public buildings by 2022.

 • To develop the programme performance data to support future policy decisions.

 • To encourage private commercial buildings for installation of solar PV based rooftop systems.

 • To introduce the “net metering” concept and enable injection of surplus generation from rooftop PV plant into the grid. 

2. The BGPDC shall administer the programme with the help of the B & CD as follows:

 • Issue such resolution as may be appropriate to implement the programme.

. • Implement the programme phase-wise: urban public buildings in the first phase; while public buildings like rural public  

   health centers, rural veterinary clinics, schools in rural areas, etc., shall be covered in the second phase. 

 • After successful demonstration of the programme in public buildings, the same should be implemented in commercial  

   buildings to replace diesel-based generation. 

1. The BGPDC in consultation with the state government should initiate a programme for solar cooking and encourage the 

manufacturers to develop a variety of solar cookers to meet the diverse consumer needs across the state. 

2. The BGPDC, in consultation with the state government shall initiate a time-bound programme for utilization of solar 

concentrating technology for industrial applications such as: 

 • Food processing, juice concentration, particularly sugarcane, milk pasteurization, etc.; 

 • Wood processing;

 • Solar-based drying, heating, air conditioning and refrigeration systems;

 • Processing and preservation treatment for wood-bamboo composites.

 • Solar assisted cooling systems using Vapor Absorption Machine (VAM) 

1. The Urban Development Department, in consultation with the Energy Department and BGPDC, shall initiate a state-wide 

programme for making solar water heating mandatory in all buildings with defined floor area and appropriate roofing 

structure; provided that this should be done in phases, after considering the situations prevailing in different parts or 

geographical regions of the state.

2. The Urban Development Department shall formulate a definite time-bound programme in coordination with municipal 

corporations or such other local bodies to amend building laws, bye-laws or rules and regulations, to facilitate such 

mandatory use so as to ensure that this programme shall be completed within two years after the notification of this Act.
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1. The BGPDC shall, in consultation with the central ministry of telecommunications, initiate a programme for complete 

replacement of diesel-based generating sets of the telecom towers with solar power or wind-solar hybrid systems in 

accordance with Green Telecom Directives of the Department of Telecommunication.  

2. Such telecom tower owners shall be encouraged to provide additional solar energy to the surrounding rural population 

in the form of solar charging stations or micro-grids supplying electricity to remote households. 

3. Such additional energy shall be provided to nearby Primary Health Centres for catering to the electricity needs of 

vaccine refrigeration, ice-pack freezing and operation of other medical appliances like microscope, nebulizer and 

vaporizer.

The state government may direct the BGPDC, after it is fully constituted, to petition the BERC to get guidelines issued in the 

following areas, as per provisions under the Electricity Act, 2003 : 

1. Setting retail tariffs for off-grid or micro-grid projects that are established by BGPDC or other government power utilities 

by availing government subsidies/incentives. 

2. Setting retail tariffs for off-grid or micro-grid projects established by private developers who have availed of government 

subsidies/incentives. 

3. Operation of the off-grid project when the network of the host state power utility extends to the project area. 

After examining existing subsidies and incentives under various central and state government policies for RE, the state 

government shall, within six months of the notification of this Act, declare such additional incentives as may be appropriate 

for accelerated development of RE projects.

Within six months of the notification of this Act, the state government shall formulate financing schemes for promotion and 

large-scale deployment of grid-connected RE. Such schemes may be chosen from options like viability gap funding, interest 

rate subsidies, issuance of green bonds, credit guarantees from government, etc. 

Within six months of the notification of this Act, the state government shall create a separate fund like the ‘Clean Energy 

Development Fund’ for development and large-scale deployment of RE in the state of Bihar.

The payment of incentives for implementation of solar home lighting programme shall be done through electronic transfer, in 

accordance with the ‘direct cash transfer’ policy of the Government of India.

The diesel subsidy currently being offered to farmers for irrigation should be gradually phased out in tandem with the 

progress of the DRES programme. The funds thus saved shall be diverted for providing financial assistance for installation of 

new solar PV pumps.

The municipal corporation/state power utility may consider the use of solar water heating systems by introducing appropriate 

incentive mechanisms like property tax rebate, rebates in energy bills, etc. 

The state government shall ensure participation of commercial banks, co-operative banks, regional rural banks, rural co-

operative society, micro-credit institutions and non-banking financial institutions, for successful implementation of the DRES 

programme to ensure availability of finance for renewable energy projects.

In order to serve dispersed pumping energy demands, the state government shall concentrate on channeling central financial 

assistance from MNRE or other agencies through NABARD.

Within six months from the notification of this Act, the state government shall launch a programme for creation of special 

industrial parks for RE manufacturing, on the lines of the Special Economic Zone (SEZ) policy of the Government of India, 

provided that:

1. Such programme shall be tailored to suit local conditions in the state.

2. Productive agricultural land shall not be diverted for this purpose.

3. There should be minimum or no displacement of people for this purpose, as far as possible. 

Within six months from the notification of this Act, the state government shall announce a special package of incentives, 

under the State Industrial Incentives Policy, 2011 for promoting local manufacturing of RE equipment, components, etc., 

across the entire value chain, provided that: 

1. Before doing so, the state government shall assess all existing incentives or subsidies under various schemes of the 

central and state governments. 

2. Such conditions as would ensure at least 70% real manufacturing (as against local assembling) within the state shall be 

included to prevent misuse of such incentives. 

3. Small and medium enterprises should be given priority.

4. The main objective of the package of incentives shall be to make the state of Bihar a manufacturing hub for RE 

equipment, components, etc., and generate employment for local people, wherever possible.

Part 07: Promoting Local RE Manufacturing
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SMALL WIND–SOLAR HYBRID SYSTEM

Part 06: Financing RE-Development

The BGPDC shall encourage commercial and industrial establishments in the state to use small wind–solar hybrid systems 

up to 100 kW capacity by availing central financial assistance from MNRE.

23 SMALL WIND–SOLAR HYBRID SYSTEM
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The state government may, within six months of the notification of this Act, prepare a comprehensive plan for promotion of 

research and development of renewable energy technologies in the state by: 

1. Creating an apex research laboratory in the government sector or in the public-private partnership mode with full 

autonomy. The laboratory should be adequately funded from the government budget year on year and performance 

norms may be fixed for the same. 

2. Creating affiliates or regional centres of the apex laboratory in different regions of the state. 

3. Strengthening the research facilities in government engineering colleges/polytechnic colleges.

4. Providing grant-in aid linked to specific performance targets to recognized and reputed private engineering colleges. 

5. Setting up an apex State Level Research Advisory Committee with distinguished scientists, specialists and experts to 

guide the research. 

HUMAN RESOURCES DEVELOPMENT 

DELEGATION 

POWER OF THE STATE GOVERNMENT TO MAKE RULES 

RULES AND REGULATIONS TO BE LAID BEFORE THE 
STATE LEGISLATURE  

APPLICATION OF OTHER LAWS NOT BARRED 

POWER TO REMOVE DIFFICULTY 

INSTITUTION/CAPACITY BUILDING 

ENFORCEMENT OF THE ACT 

PROTECTION OF ACTION TAKEN IN GOOD FAITH 

1. The state government may, within six months of notification of this Act, prepare a comprehensive policy for revamping 

academic/trade curricula to include specialized knowledge and skills relating to RE technologies, development, project 

execution, policy and regulation in the following three levels of institutions:

 • Industrial Training Institutes 

 • Polytechnic Institutes 

 • Engineering Colleges 

2. Whenever required, specialist courses in RE or specialization options in existing courses may be provided, as 

appropriate. 

3. The state government may, within six months of notification of this Act, prepare a comprehensive plan for fielding 

short- to medium-term courses in the state for skill upgradation of employees of relevant departments/agencies of the 

government in the areas of renewable energy technologies, development, project execution, policies and regulations. 

 • For this purpose, a network of reputed institutions within and outside the state should be identified and accredited.

 • Adequate budget should be provided year on year for such training. 

4. Within a year of the notification of this Act, a special programme of skill development (say of six months duration) may 

be launched through the industrial training institutes or such appropriate institutions, to train village level workers in 

operation and maintenance of the DRES systems, provided that:

 • Such training shall be need-based and in batches of trainees as would be required to operate the DRES systems 

completed, being completed or planned.

 • Their employment after training shall be assured.

 • The operation and maintenance workers of the DRES system should preferably be from the same village. 

Individual skill upgradation is only one part of capacity building. Equally important is capacity building of institutions. Within 

six months of the notification of this Act, the government may initiate preparation of a master plan for capacity building of 

government institutions for: 

1. Introduction of new systems/software, etc., for effective project and programme management for RE development. 

2. Provision of requisite infrastructure like buildings, equipment like computers, etc.

3. Revision of procedures, rules and regulations wherever necessary. 

Part 09: Miscellaneous

The state government shall, within six months from the notification of this Act, identify and make such amendments that are 

required in various other state legislation/policies/rules/regulations to facilitate implementation of the provisions of this Act.

No suit, prosecution or other legal proceeding shall lie against the state government or any officer of the government or 

other state agencies or its members or any member or officer or other employee, for anything which is in done good faith or 

intended to be done under this Act or the rules or regulations made hereunder.

The state government may, by general or special order as prescribed in writing, delegate to any agency or authority of the 

government or any other person or agency, subject to such conditions, if any, as may be specified in the order, such of its 

powers and functions under this Act as it may deem necessary.

The state government may, by notification, make rules for carrying out the provisions of this Act.

Every rule made by the state government shall be laid, as soon as it is made, before the State Legislature.

The provisions of this Act shall be in addition to and not in derogation of any other law for the time it’s in force.

1. Upon any difficulty arising in giving effect to the provisions of this Act, the state government may, by order published in 

the Official Gazette, make such provisions not inconsistent with provisions of this Act as may appear to be necessary for 

removing the difficulty.

2. Provided that no such order shall be made under this Section after the expiry of five years from the date of notification of 

this Act.

3. Every order made under this Section shall be laid, as soon as, may be after it is made, before the State Legislature. 

* * *
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The Electricity Act, 2003 has certain enabling provisions for promotion of electricity generation from renewable energy 

sources, which can also be used by the Commission for promotion of off-grid distributed renewable energy generation and 

supply. 

The following provisions of the Act provide the enabling legal framework for promotion of electricity generation from 

renewable sources of energy by the Commission:  

1. Section 86(1)(e) of the Electricity Act, 2003 mandates promotion of cogeneration and generation of electricity from 

renewable sources of energy which reads as under: “Promote cogeneration and generation of electricity from renewable 

sources of energy by providing suitable measures for connectivity with the grid and sale of electricity to any person, and 

also specify, for purchase of electricity from such sources, a percentage of the total consumption of electricity in the 

area of a distribution licensee.”

2. Section 61(h) of the Act provides that, while specifying the terms and conditions for determination of tariff, the 

Commission shall be guided by the objective of promotion of co-generation and generation of electricity from renewable 

sources of energy.

3. As per the 8th proviso of Section 14 of EA, 2003, RE based stand alone/off-grid projects established by a person for 

generation and distribution of electricity in the notified rural area by the state government shall not require any licence for 

such generation and distribution of electricity. Such person shall, however, have to comply with safety measures which 

may be specified by the Authority under Section 53. 

4. As per Section 13 of EA, 2003, the Appropriate Commission may, on the recommendations of the Appropriate 

Government, in accordance with the national policy formulated under Section 5 and in public interest, direct, by 

notification that subject to such conditions and restrictions, if any, and for such period or periods, as may be specified in 

the notification, the provisions of Section 12 (license to carry out distribution and transmission business) shall not apply 

to any local authority, panchayat institution, users’ association, co-operative societies, non-governmental organizations, 

or franchisees.

1. Case 1: An off-grid distributed renewable energy generation and supply plant set up without availing state/
central financial assistance, and supplying electricity to consumers located in notified rural areas by the 
Government of Bihar as per the 8th proviso of Section 14 of EA, 2003. 

 As per the 8th proviso of Section 14, a person undertaking generation and distribution of electricity in a notified rural 

area, specified by the state government, does not require any license. Thus, the “person” exempted from licensing, 

shall be free from licensing obligations and the purview of the Appropriate Commission in the matter pertaining to 

determination of tariff and universal supply obligation. Those “persons” shall be free to determine the retail tariff based 

on the mutual agreement between such person and rural consumers as provided under Clause 8.5 of the Rural 

Electrification Policy. The role of the Commission is not envisaged in this case.

2. Case 2: An off-grid distributed renewable energy generation and supply plant set up by availing state/central 
financial assistance and supplying electricity to consumers located in notified rural areas by the Government of 
Bihar as per the 8th proviso of Section 14 or exempted from licensing requirement under Section 13 of  
EA, 2003. 

 Clause 8.6 of the Rural Electrification Policy envisages that the benefit of financial assistance/subsidy availed by 

owner/generator of RE-based standalone system should be passed on to the consumers. Since it would be difficult 

to determine the tariff for individual off-grid projects owing to size and number, and entailing different renewable 

energy technologies, it was envisaged that the Appropriate Commission shall lay down guidelines for various types 

of projects receiving subsidy instead of determining the tariff on a “case-to-case” basis. Further, if such guidelines are 

not implemented in particular cases, the Appropriate Commission shall have the right to scrutinize the retail tariff set 

between the off-grid project developer and the rural consumer. In line with the above provision, the Commission shall 

notify tariff regulations indicating the normative technical and financial parameter for determination of generic tariff for 

generation of electricity from various types of off-grid distributed RE generation and supply projects. While determining 

the tariff, the Commission may, to the extent possible, consider permitting an allowance based on technology, fuel, 

market risk, environmental benefits, social contribution, etc., of each type of off-grid renewable source.

3. Case 3: An off-grid distributed RE-based standalone system in the case of extension of the grid to project areas 
at a later stage. 

 In case of extension of the electricity grid to Distributed Renewable Energy Sources project area by the host distribution 

licencee, it is likely that the rural consumers may migrate and initiate purchasing electricity from such licencee, if the 

electricity is offered at a lower rate. It has been observed that under such a scenario, the efforts made to build the 

infrastructure for the decentralized generating system would be redundant and the system becomes idle. Thus, in order 

to safeguard the interests of stakeholders and to reduce the risk on the developers of such decentralized renewable 

energy-based standalone systems, it is necessary to have an appropriate mechanism for evacuation and purchase 

of electricity generated from such systems. In such a scenario, the Commission is empowered to determine the tariff 

under Section 62 of EA, 2003 for sale of electricity from off-grid distributed renewable energy generation plant to the 

distribution licencee. In such a situation, the Commission shall determine the feed-in-tariff corresponding to the off-grid 

generation part of the project scheme separately for each kind of off-grid renewable source. 

 In this case, the off-grid RE generator will act as the franchisee of the distribution licencee. The RE generator will enter 

into a PPA with the distribution licencee as per the tariff determined by the Commission and also sign a franchisee 

agreement with the distribution licensee. The RE generator will operate his plant, distribute electricity to the consumer 

using his distribution network, and collect the charges from the consumers as per the retail tariff of the distribution 

licensee in the adjoining area. The off-grid RE generator will be eligible for availing the feed-in-tariff on the electricity 

generated from the plant as well as franchisee fees from the distribution licensee. In case the off-grid RE generator avails 

any financial assistance from the central/state government, the same shall be passed on to the distribution licensee.

 

The Rural Electrification Policy notified by the Government of India as provided in the Electricity Act, 2003 and National 

Electricity Policy has following provisions for setting retail tariff for sale of electricity form a standalone power project.

1. Clause 8.4: A person exempted under the 8th proviso to Section 14 of the Act would have a choice to enter into 

an outsourcing arrangement for distribution of power with the responsibility for generation and distribution of power 

continuing to be with such a person.

2. Clause 8.5: Person exempted under the 8th proviso to Section 14 from licensig would be free from licensing obligations 

and the purview of the Appropriate Commission in matters pertaining to determination of tariffs and universal supply 

obligations applicable to licencees. However, the provisions of the Act, so far they pertain to technical standards, safety 

measures, etc., (eg. Sections 10, 53, etc.), shall continue to be applicable.

3. Clause 8.6: The retail tariffs for electricity supply by persons exempt under the 8th proviso to Section 14 would be 

set based on mutual agreement between such persons and the consumers. Since these would be micro enterprises 

with low capital expenditure, short gestation periods and no entry barriers, competitive market forces would ensure 

reasonable prices reflecting actual costs. But the benefit of financial assistance/subsidies by the government (central or 

state) or other agencies, if any, must be fully passed on to the consumers. The Appropriate Commission would lay down 

guidelines for this purpose for various types of projects (for different fuels, technology and size) receiving subsidy as 

opposed to tariff determination on case to case basis. The Appropriate Commission shall have the right to intervene by 

scrutinizing tariff if these guidelines are not implemented in any particular case.
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The State Commission shall notify appropriate interconnection standards for connecting the off-grid decentralized RE 

projects to the state grid, in case of extension of grid to such project areas. The Commission shall, in consultation with the 

authority, specify standards for protecting the public (including the person engaged in the business of operating a RE-based 

standalone system for distribution of electricity) from dangers arising out of generation and distribution of electricity, use of 

electricity supplied, installation, maintenance, use of any electric line or electric plant, etc.

Consumers sourcing electricity from the off-grid distributed RE project operating in distribution licensee franchisee mode 

shall utilize the consumer grievance redressal forum established under Section 42(5) of the Electricity Act, 2003.

The BGPDC within six months from the date of notification of the RE implementation plan should establish a forum for 

redressal of the grievances of the consumers using RE-based isolated technologies for meeting the lighting and productive 

load as well as the consumer sourcing electricity from the RE-based standalone power plants. The forum for redressal of 

grievances established by the Corporation at state-level shall consist of four members. The chairperson and members of 

the forum shall be persons retired from the services of the distribution licensee/state nodal agency/SERC in the grade not 

below director or equivalent, and shall be a person of ability, integrity and standing who has adequate knowledge and shown 

capacity in dealing with problems relating to electrical engineering, finance, law, commerce, economics or management. 

The BGDPC, while establishing the forum for redressal of the grievances of the consumers, may also have representative 

of a local NGO working in the area of DRES. They shall devote their whole time for the forum’s work and not undertake any 

other part-time or honorary work. Depending upon the progress of DRES programme in the state, the BGDPC shall establish 

similar forum for redressal of grievances at divisional level. 

* * *

Indicative Policy Guidelines, Support and 
Financing Mechanism for Promotion of 
Renewable Sources of Energy Including 
DRES in the State

Land identification for the development of the RE projects shall be done by the Corporation with the help of the state 

government. The identified government land can be allocated on lease basis to the private developers for setting up the 

RE projects. Wherever a large land area is available as a single stretch, the same can be developed as an RE Park after 

developing the requisite basic infrastructure required for the Park by the state government. The land available in the Park can 

be given to the potential developers on lease basis.

The Corporation shall install wind and solar demonstration power projects in the state to help in obtaining firsthand 

experience and operational data of such commissioned power projects in the state. The Corporation shall utilize its own 

resources and explore other financing options for setting up such kind of demonstration projects. 

Unlike conventional power technologies such as steam or gas turbine and nuclear, most renewable energy technologies, 

including solar energy systems, are essentially modular in nature. In order to ensure large-scale implementation of these 

small systems, involvement of a large number of participants is critical. It is necessary to develop policies that will encourage 

people to participate in the programme in large numbers. A programmatic approach will ensure such involvement. The 

1. Special areas may be established in the state with special emphasis on development of the backward parts of the 

state to encourage indigenous wind/solar manufacturing units and other allied RE manufacturing units. This will help 

in bringing down the costs and also create employment opportunities in the rural areas. The Government of Bihar 

may extend the necessary infrastructure support and the possible fiscal incentives available under the government 

infrastructure policy for setting up the RE manufacturing projects in such areas.

2. A state-specific semiconductor policy (on the lines of the central government’s Semiconductor Policy: Special Incentive 

Package Scheme) can help to bring in investments in the high-end solar cell manufacturing sector. This will facilitate the 

inflow of large-scale foreign investments and technological know-how into the state. 

A single window clearance system can be instituted under the Single Window Clearance Act. The clearance system can 

be managed by the Corporation. The developers shall apply to the Corporation, which in turn will facilitate the process. The 

Corporation will ensure the following :

1. All relevant government orders are issued in a time-bound manner by the concerned departments. 

2. Facilitating all clearances, approvals, permissions and consents required from the state government/its agencies. 

3. Timely provision of evacuation infrastructure for the RE power project. 

The BERC shall notify appropriate regulations for inclusion of off-grid distributed RE generation plant under the REC 

framework as and when the Central Commission notifies the regulations for accreditation, registration and issuance of RECs 

for off-grid distributed RE-based generation plants. With regard to the three cases discussed in (31) above, the off-grid RE 

generator in Case 1 and Case 2 shall be eligible for availing the benefit of REC, while in Case 3, the distribution licensee shall 

not be eligible for availing the benefit of RECs.

INCLUSION OF OFF-GRID DISTRIBUTED RE-BASED GENERATION 
PLANTS UNDER REC FRAMEWORK

INTERCONNECTION STANDARD AND PROVISION WITH RESPECT TO 
SUPPLY OF ELECTRICITY 
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‘Million Solar Roofs Programme’ in California and the 100,000 roof programme in Germany are classic examples of such 

programmatic approach. Recently, the Gujarat government announced the ‘Gandhinagar Photovoltaic Roof-top Programme’ 

on similar lines. The BGPDC can also initiate this type of programme in the state. 

The Bihar government can extend support to the RE developers through implementing capital subsidy and interest subsidy 

schemes. Other promotional schemes like reduction in value added taxes and reduction in property taxes can be initiated. 

The 13th Finance Commission constituted under Article 280 of the Indian Constitution made recommendations for the 

period 2010-15. A provision was made for a forward-looking grant as an incentive to states that increase the share of 

electricity generated from renewable sources. The grant is to the tune of Rs 5,000 crore based on the states‘ achievement 

in generation of grid-connected electricity (in MW) from RE sources between FY 2010-11 to FY 2013-14.This grant is in the 

form of a reward for past actions and an effort to incentivize future action. Therefore, a pragmatic approach for development 

of RE can help to gain more from the grant available. The financial resources available from this fund can be utilized for the 

development of RE in Bihar. 

The requirement of collateral security and the possibility of the state government providing collateral security can be 

discussed while designing any particular project. The state government can give the collateral security from various funds 

available with the government like the Green Energy Fund. 

The budget available with various state government departments can be analyzed and available fund can be allocated for the 

development of renewable energy in the state. The Corporation may be associated with various interested state government 

departments and can implement the RE projects on behalf of a particular department. The Corporation shall purchase the 

necessary equipments as per standard specifications and through competing bidding process only. After-sales maintenance 

of a minimum period should be assured for any system installed.

1. As envisaged in Clause 9.12 of the Rural Electrification Policy, the Corporation, on behalf of the state government, 

shall undertake capacity-building programmes for franchisees, consumer associations, panchayat institutions, etc., for 

encouraging them to establish, operate and maintain DRES schemes/projects in the rural areas. Such programmes shall 

be undertaken on an annual basis. 

2. The Corporation shall organize training programmes for training electricians working in Akshay Urja Shops established 

under this Act. 

1. As envisaged in Clause 8.9 of the Rural Electrification Policy, the Corporation shall create institutional arrangements 

for providing back-up/maintenance services and technical support to the consumers of DRES projects/schemes. For 

As per recommendations under Clause 8.8 of the Rural Electrification Policy, special enabling dispensation would be put in 

place for RE-based standalone projects up to 1MW capacity which are based on cost effective proven technology and use 

locally available RE source such as biomass. These projects would have automatic approval for: 

1. Land use change for area as per norms. 

2. Pollution clearance if technology is proven to be within laid down norms. 

3. Safety clearances on the basis of self-certification conveyed to implementing agency (certification making the developer 

fully liable for any breach of safety regulations). 

4. RE-based standalone projects set up in rural areas will be deemed as small scale industry and such projects are 

automatically eligible for availing the benefits stated under the state industrial policy. 

1. The state government shall constitute a fund to be called the State Renewable/Green Energy Fund for the purpose of 

promotion and large-scale deployment of renewable energy/DRES schemes.

2. The fund shall be created by way of cess imposed on electricity consumption by commercial and industrial consumers, 

by appropriate legislations or amendment within one year from the date of commencement of this Act.

3. The fund shall be applied for meeting the expenses incurred for implementation of the provisions of this Act and may be 

used for: 

 • Promotion of investments in DRES schemes by giving credit guarantees, interest subsidy, etc.;

 • Research and development;

 • Equity participation in DRES projects;

4. The Fund shall be administered by an appropriate agency as specified by the state government in the rules made by 

the state government in this regard.

* * *

OTHER FINANCIAL/FISCAL INCENTIVES FOR PROMOTION 
OF RE POWER
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this purpose, the Corporation shall promote and establish Akshay Urja Shops at the taluka level with the help of private 

entrepreneurs.

2. The Corporation shall give one-time financial assistance of Rs 25,000 to private entrepreneurs for establishment of Akshay 

Urja Shops at taluka level for creating facility for necessary operation and maintenance of DRES schemes/projects. The 

O&M services will be offered on nominal charges. 
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Rationale: Agricultural productivity in the state is one of the lowest in the country despite the availability of ample surface 

and ground water for irrigation. Huge areas of land are being irrigated using diesel-based pump sets, and therefore, there is a 

great potential for replacement of diesel. Adequate energy supply to the agriculture sector will increase the yield, improve the 

livelihood of the population dependent on agriculture, and also increase purchasing power for electricity. Therefore, supply of 

uninterrupted electricity for irrigation is very crucial for Bihar. 

Target Area: Individual farmers or a group of farmers having small agriculture land are the targeted beneficiaries.

At present, farmers in Bihar cannot undertake double or multiple cropping due to lack of electricity supply for irrigation. 

Moreover, about 27 lakh hectares of agricultural land is being irrigated using diesel-based pumps requiring considerable 

recurring expenses on diesel.

At present, solar pumps are promoted through a capital subsidy/soft loan scheme of the Ministry of New and Renewable 

Energy (MNRE) under the Jawaharlal Nehru National Solar Mission (JNNSM). In addition to this, the state government has 

recently announced the ‘Krishi Sinchai Yojana’ scheme, in which the government has proposed to install 560 solar pumps  

(2 HP capacity each), with 90% subsidy coming from the central and state governments and 10% contribution from  

the beneficiary.

The literature review as well as case studies in many states reveal that the main barrier in deployment of DRES in rural areas 

is the high initial cost of the system, difficulties of end users in obtaining finance from banks/FIs, and poor after-sales O&M 

service on the part of the supplier. 

Benefits: Increased crop yield will bring prosperity and improve the livelihood of the agriculture-dependent population. 

The results of several case studies show that the simple payback period for the cost of solar pump is about 4-5 years. In 

the case of replacement of diesel-based pumps by solar pumps, the payback period will further reduce if we factor in the 

saving of the diesel cost. The success stories of the installations of solar pumps in Bihar thus justify the introduction of an 

appropriate scheme for large-scale deployment of agricultural solar pumps in the state.

 

Business Model: Implementation through channel partners/energy service companies (ESCOs) with capital subsidy.

Implementing Agencies: Regional rural banks (RRBs) or short-listed banks/financial institutions (FIs), MNRE-approved 

channel partners or ESCOs, NGO, SHGs, JLGs, Farmers Clubs and farmers (beneficiaries).

Bank Channel Partner Farmer

•     Bank will get the subsidy 
from MNRE/NABARD 
and will deposit to the 
beneficiary loan account.

• Will get loan installments 
from farmer.

• On successful repayment 
of loan by the farmer, bank 
will release the collateral 
guarantee of channel 
partner and transfer the 
ownership right of the solar 
pump to the farmer. 

• Will rope in the interested farmers and 
submit collateral security to the bank for the 
loan.

• Will prepare business proposal for the farmer 
for submission to the bank and facilitate the 
farmer in acquiring the pump.

• Will install the solar pump.
• Will get the total project cost from the bank.
• Will provide O&M for the tenure equivalent to 

the loan repayment period.
• In case the farmer defaults six installments, 

channel partner shall repossess the solar 
pump. 

• Farmer will sign a loan 
agreement with bank 
considering channel partner as 
co-borrower. 

• Will pay regular installments 
(which include O&M charges) 
to the bank.

• Will take custody of the solar 
pump and panels. 

• Will take over and maintain the 
solar pump on completion of 
the loan tenure. 

Bank Channel Partner Farmer

• Bank will grant loan to the 
farmer at normal rate of 
interest. 

• The channel partners empanelled with 
MNRE/BGPDC will act as implementing 
agency and co-borrower. 

• Farmers will apply for loan with 
collateral security from channel 
partner as co-borrower.

ROLE OF IMPLEMENTING AGENCIES AND BENEFICIARIES

COST ECONOMICS OF BUSINESS MODEL

Particulars Values 

Cost of 1HP solar pump  Rs.1,41,740

Subsidy from JNNSM 40%

State subsidy 0%

Beneficiary contribution 10%

Loan amount 50% of capital cost

Rate of interest 13.5%

No of installments in months 60

Loan processing fees, bank charges to be paid by beneficiary at actual 0

O&M charge per annum from second year onwards 5%

Net present value of O&M charge paid upfront for 5-year comprehensive O&M Rs.20,567

EMI to Beneficiary including O&M charges Rs. 2100

Annual Payment (12 Months x Rs 2100/-) Rs. 25,200

Annual Income from Crop with Irrigation in 1.5 Ha. (Rs 14/ kg x 3000kg yield p.a.) Rs. 63,000

Annual Income to farmer after repayment of loan  Rs. 37,800

 (Assumptions : ROI= SBI Base Rate during FY 2012-13 + 370 basis points, Benchmark Capital Cost of Solar Water Pumping System = Rs. 
190/- per Wp as per MNRE Circular Dated 30.05.2013, Net benefit from the crop per kg = Rs. 14, annual yield = 3000 kg/Hector)

Rationale: To remove drudgery of living in dark homes and to provide home lighting to the marginalized livelihood groups to 

increase their economic opportunity and returns. 

Target Area: Individual households located in unelectrified remote villages/hamlets inaccessible to the grid or which 

have not been covered through micro-grid systems could be the targeted beneficiaries under this scheme. Households 

presently using kerosene lamps during evening load-shedding hours could form another group of beneficiaries. The 

monthly expenditure towards kerosene consumption for meeting the lighting requirements is between Rs 50 to Rs 150 per 

household. It can be safely assumed that these householders would be willing to channel this amount towards payment for 

meeting the lighting load through alternative sources of electricity. Solar PV standalone systems/home packs are suitable 

systems for small houses with one LED luminaire. Use of solar PV systems will offset the recurring expenses on kerosene 

and will have additional potential for carbon reduction by replacing kerosene. The present spending on kerosene, if converted 

into the loan repayment instalment, can repay the cost of equipment and service charges within five years. 

At present, solar home lighting systems/home packs are promoted through a capital subsidy scheme of MNRE through 

JNNSM. It was observed that individual household owners do not have enough information of the benefits of such solar 

Section 03

Business Models and Implementing Strategy for 
Suggested DRES Schemes Under the Act
Introduction
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SOLAR PV SYSTEMS FOR HOME LIGHTING 

 1

 2

Section 05



©Greenpeace

3938



4140

PV systems, information on cost of the system, subsidies offered by the government, etc. As in the case of solar pumps, 

high initial investment, after-sales O&M services and low-paying capacity of end consumer are hindering the large-scale 

deployment of SPV home lighting systems in rural areas. It is envisaged that the deployment of these systems can be 

accelerated through collective implementation of such systems with the help of channel partners/service providers/ESCOs. 

The channel partner implements solar home lighting systems for a cluster of households and collects rent against usage of 

lights. This will facilitate the distribution of more systems. The beneficiary may be happy to pay the cost equivalent to the 

cost of kerosene saved by him. 

Benefits: SPV home lighting system is the ideal solution for meeting the basic lighting and mobile charging needs of the rural 

population in an environmentally benign and cost effective way. 

Business Model: Implementation through channel partners/ESCOs with capital subsidy.

As per the revised MNRE scheme made effective from 15 March 2012, the beneficiaries are eligible for getting capital 

subsidy at 40% of the approved unit cost. There will be no soft loan, the loans extended by banks would carry the rate of 

interest as per RBI/Bank Norms. The repayment period will be for five years.   

However, it has been observed that providing subsidized interest on loan would be a better option as compared to providing 

capital subsidy for less capital intensive DRES like SPV home lighting systems. In a similar budgetary provision, soft loan can 

leverage more investment compared to the capital subsidy scheme. The beneficiary can repay full cost of such SPV home 

lighting systems through savings from kerosene replacement. Therefore, for solar PV home lighting systems two business 

models viz. 1) with revised MNRE norms and 2) with 90% subsidized interest loan are proposed in order to promote 

deployment of large-scale SPV home lighting systems in rural areas.  

Implementing Agencies: Banks/FIs, Channel Partner, NGO, SHGs, JLGs, Farmers Clubs and individual households. 

Bank Channel Partner Farmer

• Channel partner will apply 
for loan to banks. 

• Bank will grant loan 
to the channel partner 
at subsidized rate of 
interest. 

• Bank will get loan 
installment from channel 
partner/ESCO.

• On successful repayment 
of loan by the channel 
partner, bank will release 
the collateral guarantee 
of channel partner.

• The Channel Partners empanelled with MNRE/ BGPDC will 
act as implementing agency. 

• Will rope in the interested buyers. 
• Will submit application with collateral security to bank for 

the loan.
• Will get loan from bank and contribution from beneficiary.
• Channel partner will distribute the SPV home lighting 

system to buyers. 
• Will provide O&M for the tenure equivalent to the loan 

repayment period.
• Will collect rent from the beneficiaries so as to take care of 

EMI and O&M service. 
• In case beneficiary defaults six installments, channel 

partner shall repossess the solar PV system. 

• Will pay regular 
rent (equivalent 
to EMI of channel 
partner) to the 
channel partner. 

• Will take the 
custody of the 
solar PV system. 

• Will take over the 
solar PV system 
on completion of 
the agreed rent 
period of 3 to 5 
years. 

ROLE OF IMPLEMENTING AGENCIES AND BENEFICIARIES

COST ECONOMICS OF BUSINESS MODEL I: SPV System for Home Lighting Financed Through Capital Subsidy

COST ECONOMICS OF BUSINESS MODEL FOR SWHS SYSTEM

COST ECONOMICS OF BUSINESS MODEL II: SPV System for Home Lighting Financed Through Soft Loan

Particulars Values 

Capacity (watt) 10 Watt 

Benchmark cost Rs.2700

Capital Subsidy of approved unit cost 40% 

Contribution of beneficiary 10% (Rs 270/-)

Loan amount (equivalent to 50% capital cost) Rs.1350

Loan repayment period 5 years

Rate of interest p.a. 13.5%

O&M cost p.a. 8%

EMI (including O&M charges) Rs.44.62

Particulars Values 

Capacity  Sq. mtr. 2

Benchmark cost Rs. 22,000

Capital Subsidy of approved unit cost 30%

Contribution of beneficiary 10%

Loan amount (equivalent to 60% capital cost) Rs. 13,200

Loan repayment period 5 years

Rate of Interest p.a. 13.5 %

O & M cost p.a. 0%

EMI Rs. 295.49

Particulars Values 

Capacity (watt) 10 Watt 

Benchmark cost Rs.2700

Capital Subsidy of approved unit cost 0% 

Contribution of beneficiary 10% (Rs 270/-)

Loan amount (equivalent to 90% capital cost) Rs.2430

Loan repayment period 3 years

Subsidized rate of interest p.a. 5%

O&M cost p.a. 8%

EMI (including O&M charges) Rs.84.7
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(Ref: Capital cost As per MNRE circular dated 30.05.2013)

(The capital cost of SPV system and subsidy pattern is as per MNRE circular dated 28 May 2013)

An Alternative Model: Local Co-operative Society
An alternative model for dissemination of home lighting systems among the agriculture-dependent villagers is to provide 

loans to these families through local cooperative societies. The objective of these societies is to finance crop loans to the 

farmers and sell the crops through a fair trade network. However, these societies may be encouraged (by financial incentives 

or government subsidies) to include non-agricultural products like solar home lighting systems in their loan portfolios. To 

recover the loan amount from the farmers, these societies will sell the crops of the farmers through a fair trade network and 

deduct the installment amount from the amount of sales. The residual amount after deducting the installment will be given 

back to the farmers. For a village family, home lighting systems do not produce direct source of income, but they may save 

on other inefficient sources of energy like kerosene, which in turn can be used for buying solar home lighting systems.

Rationale: The state of Bihar is blessed with ample solar resource. The solar water heating system (SWHS) is a low-cost 

solar heating application with huge potential for substituting the electricity/fossil fuel used for meeting heating requirement.

Target Area: Individual residential buildings of plinth area more than 150 sq m, hotels, hospitals, hostels and other industrial 

and commercial buildings.

Business Model: MNRE is promoting deployment of SWHS by providing capital subsidy to the beneficiaries under the 

JNNSM scheme. It is proposed that the funds allocated under JNNSM should be used in the initial phase as there is very low 

demand for SWHS in the state. With capital subsidy the user has to pay Rs. 295.49 as EMI over 5 years. This can be well 

compared with the saving in the electricity bill/fuel use. 

SOLAR HOT WATER SYSTEM FOR HEATING APPLICATION 3



Electrician Chanesh Prasad operates the steaming units to sterilise surgical instruments at Tripolia Hospital, Patna. The steam is 
generated using heat from the sun’s rays, through a simple system installed on the roof above. Tripolia Hospital now uses solar energy 
to sterilise all its medical equipment and laundry © Harikrishna Katragadda / Greenpeace
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Policy Framework: MNRE provides support to municipalities/municipal corporations who adopt and notify modifications to 

their building bye-laws for making the installation of SWHS mandatory in certain categories of buildings. A model regulation/

building bye-laws for the installation of SWHS in certain categories of buildings (covering all the government and semi-

government establishments and individual residential buildings having more than 150 sq.m. plinth area) has been circulated 

by the Ministry of Urban Development to all the states and union territories with a request to circulate the same to their local 

bodies for incorporating in their building bye-laws. The states have to issue orders to the municipalities within the state for 

making the SWHS mandatory. 

As per the information collected from the stakeholders as well as from Bihar Urban Infrastructure Development Corporation 

Limited (BUDCO), such orders have not been issued by the Urban Development Department, Government of Bihar, to the 

local government/municipalities for making the use of SWHS mandatory in certain category of buildings in the state. The 

absence of mandatory provision for SWHS under the building bye-laws has adversely affected the market of SWHS in Bihar. 

It is essential to amend the building bye-laws for mandatory use of SWHS in the domestic sector which has huge potential 

for substituting electricity/fossil fuel used for meeting heating requirement.

Action required: Urban Development Department should issue orders to local bodies/municipalities for amendment in the 

building bye-laws for mandatory use of SWHS in certain category of buildings. The local government/municipalities need to 

amend the building bye-laws and ensure incorporating mandatory use of SWHS by certain categories of buildings. 

Ways to promote deployment of SWHS Implementing Agencies/
Govt Departments

Issue orders to local government/municipalities for mandatory use of 
SWHS. 

Urban Development Department, Govt of 
Bihar 

Amendment in building bye-laws to ensure mandatory use of SWHS. Local body/municipalities 

Rebate in Property Tax of individual house owner to encourage use of 
SWHS. 

Local body/municipalities, Government of 
Bihar 

Rebate in electricity bill of individual house owner to encourage use of 
SWHS. 

BSPHCL/BERC 

Solar roof-top PV for urban use is proposed considering the present condition of the grid and prolonged load-shedding 

hours in the state. Our experience shows that irrespective of the future cost reduction of solar vis-a-vis increasing cost 

of diesel, roof-top PV systems can be bankable at present cost and will prove useful in providing a long-term sustainable 

solution for home lighting needs by offsetting the recurring expenses incurred on diesel.

Rationale: Erratic grid electricity supply, dependence on DG set, high diesel price, uncertainty of future diesel price, declining 

cost of solar PV, no fuel price risks in case of solar PV systems, cleaner environment, demonstrable and replicable projects in 

large commercial buildings.

Target Area: The government of Bihar can take an initiative for installation of off-grid solar PV based roof-top systems on 

public/government buildings to meet the requirement of electricity during load-shedding hours, which is, otherwise, met 

through diesel-based generation systems. The SPV roof-top systems can be installed in existing public buildings and also 

in new public buildings. It is proposed that the Government of Bihar should avail the 30% subsidy available from MNRE 

and make budgetary provision of 70% equity for installation of solar PV roof-top systems in the selected government/public 

buildings. Depending on the results of the first phase, the programme can be implemented in subsequent phases in other 

public buildings in rural areas.

In the case of commercial buildings, the installation of SPV roof top system can be facilitated by availing 40% MNRE subsidy, 

30% loan from banks at market rate, and 30% equity share of the owner. 

Benefits: In the case of government/public buildings, the investment made in the roof-top PV system can be easily 

recovered through saving in recurring expenses on future diesel requirement over the life-span of diesel-based generating 

set. In case of commercial buildings, the unit cost of producing electricity from diesel-based generating set is comparable or 

higher than the unit cost of generation from the solar power plant. Therefore, the use of solar roof-top systems in commercial 

buildings is also justified. In both the cases, present diesel-based generation can be substituted by solar PV based roof-top 

system to overcome the risk associated with diesel-based generation like possible diesel price hike and future uncertainty in 

diesel prices. Uses of solar PV-based roof-top system will save diesel and reduce carbon emissions.

Implementing Agencies: Bihar Green Power Development Corporation (BGPDC), Building Construction Department (BCD), 

State Finance Department (SFD), NGO, SHGs, JLGs, Housing Societies, Individual /Commercial Consumers etc. 

BUSINESS MODEL 1 A: FOR GOVERNMENT/PUBLIC BUILDINGS
The Government of Bihar, through the Bihar Green Power Development Corporation (BGPDC) can initiate the programme 

in consultation with the Building Construction Department (BCD), as BCD is the nodal agency for construction and 

maintenance of public buildings. 40% capital subsidy is available from MNRE through its JNNSM scheme. Various state 

government departments can allocate 60% of the equity contribution from its different budget heads. In case a public 

building is shared by different departments, the Finance Department can co-ordinate the issue of equity contribution. For 

public buildings owned by the Health and Education departments in rural areas, this programme can be initiated as a means 

of providing electricity as basic need and not as diesel replacement programme. The programme is of great social value 

in the rural areas for health and education. Primary health centres can install small solar PV based roof-top systems which 

in effect generate electricity required to run small appliances. Basic medical requirements like vaccination, immunization, 

etc, can be met through provision of a solar powered refrigerator. Schools can be powered in a similar manner using solar 

energy. These public benefits are enormous and difficult to quantify; but are surely much more than investment cost in solar 

PV based roof-top systems. The responsibilities of implementing agencies under this scheme are given below.

BCD BGPDC SFD

• BCD will calculate the 
load of each selected 
building and will finalize 
the capacity of individual 
solar PV-based roof-top 
system to be installed.

• BCD will help BGPDC in 
tendering process.

• BCD will monitor the 
performance of the 
system.

• A state government committee, with BGPDC as the 
coordinator, involving officials from various government 
departments will select the public buildings.

• BGPDC will help BCD in finalization of capacity of 
solar PV-based roof-top systems. 

• BGPDC will prepare the tender document (with BCD), 
call the tender and select the system providers.

• BGPDC will prepare the document for central/state 
government subsidy and follow up with concerned 
agencies. 

• BGPDC will collect and analyse the performance data 
of the systems for future requirement. 

• SFD can propose a 
budgetary allocation for 
installation of solar PV-
based roof-top systems. 

• Upfront provision of the 
state equity amount (70% 
of the project cost) can 
be justified on the basis of 
saving in future recurring 
expenses on diesel. 

COST ECONOMICS OF BUSINESS MODEL 1: GOVERNMENT/PUBLIC BUILDINGS

Particulars Values Unit

Capacity of solar PV roof-top system 100 kW

Unit solar capital cost 170 Rs/W

Total solar capital cost 170 Rs lakh

Capital subsidy @40% of capital cost 68 Rs lakh

Equity 51 Rs lakh

PLF 16%

Monthly Generation 11680 kWh

Specific diesel consumption 0.28 lit/kWh

Monthly diesel consumption 3270 lit

Unit diesel cost (subsidized) 56 Rs/lit

Annual diesel price escalation 3%

SOLAR ROOF-TOP PV FOR URBAN USE  4
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BUSINESS MODEL 1 B:  FOR CATERING BASIC ELECTRICITY NEEDS OF PRIMARY HEALTH CENTERS  
Primary health centers can install small solar PV-based roof-top systems which in effect generate electricity required to run 

small appliances. Basic medical requirements like vaccination, immunization, etc., can be met through provision of a solar 

powered refrigerator. Schools can be powered in a similar manner using solar energy. These public benefits are enormous 

and difficult to quantify; but are surely much more than investment cost in solar PV-based roof-top systems.

Rationale: Lack of basic medical facility like vaccination, immunization due to non-availability of electricity, erratic grid 

electricity supply, dependence on DG set, high diesel price, price and declining cost of solar PV.

Target Area: The government of Bihar can take the initiative of implementing the programme on solar-based PHCs on pilot 

scale basis in the first phase. The PHCs located in rural/un-electrified part of Bihar shall be selected for pilot projects. It is 

proposed that the government of Bihar should avail the 40% subsidy available from MNRE and make budgetary provision of 

60% equity for installation of solar PV roof-top systems in the selected PHCs.

Benefits: The electricity generated from solar power plant can cater to lighting requirements of PHC as well as the basic 

electricity needs of the vaccine refrigerator, other medical equipment like nebulizer, vaporizer, microscope, etc. The 

investment made in the roof-top PV system can be easily recovered through savings in recurring expenses on future diesel 

requirement over the life-span of solar PV system. The benefits of medical facilities available to people are immense and 

unmeasurable. The PHCs with improved facilities can give the required medical treatment to the rural   people; otherwise 

deprived due to lack of electricity. 

Implementing Agencies: Bihar Green Power Development Corporation (BGPDC), Building Construction Department (BCD), 

Health Department. 

COST ECONOMICS OF BUSINESS MODEL

COST ECONOMICS OF BUSINESS MODEL 2
Levelized Cost of Generation of Diesel-based Generation Station

Levelized Cost of Generation of Solar PV Roof-top System

LOAD OF A PHC

Appliances Load Unit

Vaccine refrigerator/Freezer 100 W

Microscope 15 W

Centrifuge nebulizer 150 W

Vaporizer 40 W

Oxygen concentrator 300 W

Lights (25 W * 8) 200 W

Fan (40 W * 5) 200 W

Miscellaneous facilities including UV based water purifier 100 W

Total 1,105 W

Particulars Value Unit

Capacity of solar PV roof-top system in PHCs 1.105 kW

Unit solar capital cost 170 Rs/Watt

Total solar capital cost 1.87 Rs. Lakhs

Particulars Value Unit

Capital cost of power project 170 Rs /Watt

Capacity utilization factor 17%

Capital subsidy 40%

Debt fraction 30%

Equity 30%

Interest rate on term loan 13.5%

Repayment period 12 years

Moratorium period 0 years

O&M cost 1.50% % of Capital Cost

O&M cost escalation 5.72% % p.a.

Cost of generation 11.27 Rs/kWh

Particulars Value Unit

Capital subsidy @40% of capital cost 0.75 Rs. Lakhs

Equity 1.12 Rs. Lakhs

PLF 16%

Monthly Generation 129.06 kWh

Specific diesel consumption 0.28 Lit/kWh

Monthly diesel consumption 36.13 Lit

Unit diesel cost (subsidized) 56 Rs/lit

Annual diesel price escalation 3%

Discount rate 10%

Life 20 Years

NPV of costs of diesel saved over life 2.54 Rs. Lakhs

Simple payback period 4.6 Years

Particulars Value Unit

Fixed 1.59 Rs/kWh

Variable (Subsidized fuel) 19.14 Rs/kWh

Cost of generation 20.73 Rs/kWh

(The capital cost of SPV system is as per MNRE Circular dated 30 May 2013)

(The capital cost of SPV system is as per MNRE Circular dated 30 May 2013)

BUSINESS MODEL 2: FOR COMMERCIAL BUILDINGS
The commercial building owner can avail 40% subsidy available under JNNSM scheme of MNRE, contribute 30% equity and 

avail 30% loan at market interest rate from the banks/financial institutions.

The state government budgetary provisions seem to be inadequate to accelerate the intended deployment of DRES 

schemes in Bihar. After successful demonstration of the DRES scheme in the first phase, large-scale penetration of these 

CREATION OF CLEAN ENERGY FUND BY LEVYING GREEN CESS IN BIHAR  5

Particulars Values Unit

Discount rate 10%

Life 20 years

NPV of costs of diesel saved over life 230 Rs lakh

(The capital cost of SPV system as per MNRE circular dated 30 May 2013)
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schemes in the rural areas is possible by implementing the business models suggested under the law. However, this requires 

adequate financial support from the government of Bihar, since central financial assistance through the MNRE/JNNSM 

schemes may not be sufficient to achieve the desired level of growth of DRES in the state. 

Different instruments such as carbon tax, green cess, eco-tax and clean energy tax have been levied worldwide on “brown” 

or polluting energy sources for promoting renewable energy or “green” energy. The fundamental concept behind this is 

the ‘polluter pays’ principle. This principle is applied to effect a transition to sustainable development. A renewable energy 

system is an essential pre-requisite for sustainability, energy security and for mitigating climate change.

In India, such a fund has been operational only in the state of Maharashtra. In their new RE policies, Karnataka and Gujarat 

have announced their intention to levy green cess. To make it politically acceptable, the domestic sector is exempted from 

levy of this cess. 

On similar lines, the state government of Bihar can also create a ‘Clean Energy Fund’ by levying green cess on the electricity 

consumed by the commercial and the industrial consumers in the state. Such a fund will be vital for providing the desired 

level of financial support for deployment of DRES as well as utility scale grid-connected RE projects in the state. To make this 

happen, the Bihar Electricity Duty Act, 1948 (Bihar Act 36 of 1948) needs to be amended appropriately. 

Estimation of Clean Energy Fund 
A tentative assessment of annual revenue collection by imposition of green cess at 5 paise per unit reveals that revenue of 

Rs 10 crore will be available to the state government. This green cess is to be utilized as seed money to create the ‘Clean 

Energy Fund’ by allowing a fund manager to raise funds from the market.

Category of Industrial 
and Commercial 

Consumers

Consumption 
in million 

units (MU)

Clean Energy Fund Proceeds by Levy of Green Cess
(in Rs lakhs)

2 Paise per 
kWh

3 Paise per 
kWh

4 Paise per 
kWh

5 Paise per 
kWh

LTIS-I 172 34.4 51.6 68.8 86

LTIS-II 116 23.2 34.8 46.4 58

HTS-I 747 149.4 224.1 298.8 373.5

HTS-II 219 43.8 65.7 87.6 109.5

HTS-III 193 38.6 57.9 77.2 96.5

HTSS 523 104.6 156.9 209.2 261.5

  Total 394 591 788 985

High initial cost, lack of awareness about DRES, low paying capacity of end-users and poor after-sale O&M services 

are identified as main barriers towards deployment of DRES in rural areas. In order to overcome such barriers, different 

business models can be adopted. One such model may be a one-stop shop model where energy systems and loans 

and after-sale O&M services are available under one roof. In this model, a financial institution (FI) builds up a linkage with 

a technology provider which may be a manufacturer or supplier of the systems. The FIs enter into an agreement with the 

technology provider for making bulk purchase of decentralized renewable energy systems and take responsibilities for 

customer selection, delivery and installation of the systems to the customers, and providing loans to the end customers at a 

reasonable rate of interest. The FIs also take care of after-sale O&M services through the technology providers. In this way, 

the FI utilizes its village-level customer base to promote the selected DRES. 

Stakeholders of the Model
Financial Institution (FI): In the case of Bihar, the FIs may be the regional rural banks (RRBs). According to the Economic 

Survey of 2011-12 of Bihar, the state had 1,458 RRBs at the end of September 2010. Thus, the huge rural customer base of 

(As per BERC RST tariff order for FY 2013-14)

the RRBs may be utilized for promulgation of the DRES. However, the model should not be restricted only to the RRBs, and 

may be extended to any other FI which will be able to reach out to the large number of customers with the need for DRES in 

the rural sector of the state.

Technology Provider: The technology provider will be selected by the concerned RRBs as their energy partner. The 

selection of the technology provider should be based on the following two criteria.

• The standards of the DRES with proven international track records. 

• The dealership network of the technology provider in the region to which the potential customers of the product belong. 

The technology provider may be a mere supplier or a manufacturer who has a considerable dealership network in rural Bihar.

 

Qualified Local Dealers of the Technology Provider: The technology provider will deploy local dealers for delivering  

and installing the system. Further, the technology provider will train local-level business facilitators for maintenance of the 

installed systems.

Business Facilitators: Local-level business facilitators will be trained by the technology provider and its dealers for 

maintenance of the systems. These business facilitators will employ local people.

Step-wise Operational Framework of the Model:
Step 1: The RRB will establish linkage with the selected energy partner. The energy partner may be a manufacturer  

or supplier. 

Step 2: The RRB will select the system (or product) depending upon the needs of its customers.

Step 3: Following selection of the product, the RRB will enter into a negotiation with the energy partner for bulk purchase 

of the product at a reasonable price to compensate for the non-availability of subsidy. In this case, the bank will be in a 

favourable position to envisage the benefits of economies of scale due to a large rural customer base of the bank and 

subsequently, (the bank) should be able to negotiate a favourable price for the product. 

Step 4: Once the negotiation is settled, the RRB will organize “credit camps” in different villages to bring key people from 

banks and from the relevant industry of the DRES. While representatives from industry will share information on technology 

and the product, representatives from banks will share details of the funding mechanism.

Step 5: People interested in buying the product will apply (may be by filling up a form against a receipt from the bank) for 

buying the product in the camp, subject to the condition that they will be paying a pre-determined portion of the product 

price as down payment at the time of buying the product. 

Step 6: However, applying for a product does not entitle the applicant to get the product, as the bank will disburse credit 

only to those customers who have lower chances of default, and banks do not need to chase the customers for collecting 

the loan repayments. This, in turn, will result in lower costs of collection. 

Step 7: Providing loans to the self-help groups or to the persons engaging in self-employment activities may be considered. 

Step 8: After selecting the customers, the bank will place order to the energy partner for procuring the system.

Step 9: Once the order is placed with the energy partner, the bank will provide remaining portion (net amount of down 

payment which is supposed to be paid by the customer) of the product price as loans to the selected customers who have 

already entered into a contract with the bank to buy the product.

Step 10: After the consumer buys the product, the installation of the product will be carried out by qualified mechanics of 

local dealers of the energy partner.

Step 11: After installation of the systems, the RRB will credit the amount in the dealer’s account with the total cost of 

ONE-STOP ENERGY SERVICE/FINANCE PROVIDER  6
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* * *

In order to reduce the burden of EMIs on the customer, the bank may take initiatives to earn carbon credits for carbon 

emission-free energy generated from the DRES installed, and trade those credits in the international markets. The revenue 

may be utilized for after-sales services, training, promotion and development activities.

Sustainable long term operation of renewable energy based micro-grid system depends on the appropriate business models 

covering the optimum financial arrangement and clear responsibility of participating institutions. The RE based micro-grid 

models can be developed and operated through co-operatives, franchisees, ESCOs, community driven, and through private 

institutions. Each model has its own strengths and weakness and appropriate selection of business model also depends on 

local socio-economic characteristics. 

The business model for RE based distributed generation and supply is based on private sector participation supported by 

public funding. This public-private partnership model has potential for a successful replication in the state of Bihar. 

The developer and operator of the micro-grid project can serve the local community through the installation of RE based 

micro-grid project. The generation, distribution, operation & maintenance of the RE based micro-grid project is the sole 

responsibility of the operator and the developer. The income source for this comes from tariff collected as per usage for the 

electricity supplied by them.  The revenue collection will be done according to a suggested tariff structure based on different 

category of the consumers and demand pattern of aspirational usage.

Usually the operator will be allowed to collect the tariff from the end consumer, in consultation with the Village Energy 

Committee (VEC).This shall be normally decided in reference to the existing retail tariff notified by the SERC in the adjoining 

area or as per the actual paying capacity of the villagers, and present spending on fuel for lighting purpose. 

the product. In this regard, it is worthwhile to mention that installation cost of the machine will be inbuilt in the cost of the 

product. After receiving the amount from the bank, the dealer will arrange for transferring the amount to the main energy 

partner’s account and then will collect commission for the number of systems installed. Both dealers and the energy partner 

will maintain detailed records of all installations.

Step 12: A group of “business facilitators” will be trained by the technology provider and its dealers for maintenance of  

the systems. Every facilitator will be paid a monthly fee to maintain at least 100 systems. They will receive a bonus at the  

end of the year, contingent upon the fact that all systems maintained by the respective business facilitator is found to be 

working well.

SCHEMATIC REPRESENTATION OF THE FINANCING MECHANISM

ENERGY PARTNER RRB
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SUGGESTED BUSINESS MODEL FOR MICRO-GRID PROJECT  7

The data on present demand pattern of the area to be served as well as the availability of RE sources in the vicinity of 

the micro-grid project area will be made available in the Detailed Project Report (DPR) and the Bid document prepared 

by  BGDPC. Based upon the resource assessment, the developer has the option to design an optimal combination of RE 

resources for power generation in micro-grid project. The possible combination of RE sources and its cost of generation will 

be indicated to assess the financial viability. However, the combination of RE technologies within the micro-grid has to be 

decided and finalize by the developer. 

The prospective developers have the requisite information on cost of generation (based on optimal combination of RE 

resources) and expected revenue from the villagers according to the demand pattern. Based on the available information  

the developer and the operatoris expected to make its own assessment of requirement of fund to operate the Micro-grid 

plant efficiently.  

In case the location considered for operation of the micro-grid project is falls under un-electrified area where the convetional 

grid is not present near the visinity of micro-grid project  and the proposed micro-grid project needs to be operated  in a 

off-grid mode , the developer / investor shall be allowed a Viability Gap funding to facilitate setting up of micro-grid project . 

However the support in the form of VGF shall be linked to the pre-determined performance level of operation of  the micro-

grid plant and the VGF shall be strictly released annualy after ascertaining the actual electricity generation from the micro-gird 

plant and not in the form of upfront grant . Depending upon the case, the BGPDC may allow 10-15% of the VGF upfront to 

the developer to provide the initial funding for setting up the micro-grid project in such loactions. 

This micro-grid system can be integrated with conventional grid when the grid reaches to the project area. At that time the 

developer/operator can work as distribution franchisee of the local DISCOM  and receives franchisee fee from distribution 

utility. In this case the developer/operator will receive the preferential tariff to be determined by the State Electricity Regulatory 

Commission (SERC) for energy injected into the grid through RE based micro-grid system. Thus the revenue flow of the 

developer/operator is assured through two sources - generation income and franchisee fee. In such situation the VGF shall 

be discontinued with effect from the year in which the micro-grid plant operate in grid-interactive mode. 

The developer/operator has the option to secure the finance for the project from any sources and has the freedom to choose 

any financial arrangement to install the project, run the project, and maintained it successfully with the principle that the cost 

of the systems, both CAPEX and OPEX, should be recovered from the user fees to the maximum extent possible. This will 

reduce dependence on any VGF for the system. Howeverthe monitoring of the system will be done on continuous basis  

by BGDPC.
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Sr. No Name & Designation Organisation

1 Mr Ajay Nayak, Secretary Energy Dept of Energy, Government of Bihar 

2 Mr Praveen Bagi

3 Mr Thomas Pullenkav Consultant, Bangalore 

4 Mr Umesh Narayan Panjiar,IAS (Retd.), Chairman BERC

5 Mr Kali Nath Thakur, Consultant BERC.

6 Mr Ashok Kumar Pandey, MD BHPC

7 Mr A Sharma (CGM) Bihar Urban Infrastructure Development Corporation 

8 Mr Sinha (GM Technical) Bihar Urban Infrastructure Development Corporation 

9 Mr Pawan Kum Bihar Urban Infrastructure Development Corporation 

10 Mr Sahay, Ex Chairman BERC Birla Institute of Technology 

11 Mr A A Pandit, REC Specialist BREDA

12 Mr Gaurav Kumar Claro Energy Pvt. Ltd.

13 Mr Surendra Babu Dept of Agriculture, GoB, Statistics dept.

14 Mr S P Singh, Ex Director Dept of Agriculture Dept of Agriculture, GoB, Statistics dept.

15 Mr B N Yadav, Dy. Director Dept of Industries, GoB

16 Mr Deepak Desi power

17 Mr Santosh K. Singh Deutsche Gesellschaft für Internationale 
Zusammenarbeit (GIZ) GmbH

18 Mr K K Jha, Director Operations Husk Power System

19 Mr Mishra, Head HR and Finance Husk Power System

20 Mr Ratnesh Yadav Husk Power System

21 Dr A Raheman ICAR

22 Mr Ashwin Gambhir Prayas Energy Group , Pune

23 Mr Pratosh Mosebear 

24 Mr Shashikant Varma, Asst Manager NABARD

25 Mr. Shashi Sekhar Sharma Deputy Director, Industry , Govt. of Bihar 

26 Mr Samir Kumar Sinha, Chief Manager (Engg) Rural Electrification Corporation 

27 Mr F Sanjar Azmi, Sr. Executive Tata Solar Systems

28 Mr Pranava Chaudhary Times of India

29 Shri Naresh K Joshi Founder &Chairman,Aryavarat Bank,UP(Ashden 
International Award Winner for sustainable Energy)
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Greenpeace is a global organisation 
that uses non-violent direct action to 
tackle the most crucial threats to our 
planet’s biodiversity and environment. 
Greenpeace is a non-profit 
organisation, present in 40 countries 
across Europe, The Americas, Asia and 
the Pacific.

It speaks for 2.8 million supporters 
worldwide, and inspires many 
millions more to take action every 
day. To maintain its independence, 
Greenpeace does not accept 
donations from governments or 
corporations but relies on contributions 
from individual supporters and 
foundation grants.

Greenpeace has been campaigning 
against environmental degradation 
since 1971 when a small boat of 
volunteers and journalists sailed into 
Amchitka, an area north of Alaska, 
where the US Government was 
conducting underground nuclear tests.
This tradition of ‘bearing witness’ in a 
non-violent manner continues today, 
and ships are an important part of all 
its campaign work.
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