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SANKALPA TRUST
BGBPP Project

Environmental Project:

Building a model 50kWe biomass gasification based power plant (BGBPP) at Labpur, District Birbhum, West Bengal for rural electrification.
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Sankalpa Trust

P6 Cluster 2, Purbachal

Salt Lake

Kolkata – 700 097, INDIA.

Tel: 91-33-2335-9812 ; Mobile: 033 3335 9812

e-mail: subhmukh@vsnl.com
	1. PROJECT SUMMARY

	a) Organization name and contact point:

	Name of contact person:
	Postal address of proposing organization:
	Contact details:

	Dr. Subhrankar Mukherjee

Managing Trustee 
	Sankalpa Trust

P6 Cluster 2, Purbachal

Salt Lake

Kolkata – 700 097, INDIA.
	Phone:
	91 (33) 2335-9812

	
	
	Fax:
	91 (33) 2485-2845

	
	
	Email:
	subhmukh@vsnl.com


	b) Title of project: 

Building a model 50kWe biomass gasification based power plant (BGBPP) at Labpur, West Bengal for rural electrification.

	c) Project objectives:

· To create an awareness of biomass as a sustainable source of energy that is not only an alternative to fossil fuels, but helps to protect the environment, preserve bio-diversity and is CO2 neutral and therefore reduces the risk of climate change.

· To create an awareness of BGBPPs as a viable and established technology;

· To plan and lay the foundations for a future project proposal/business plan to replicate biomass gasifiers on a larger scale, including appropriate strategies and paradigms for sustainable biomass growth and supply.

· In the context of CDM, to study the framework for commercialization of RETs and the mechanism for obtaining and institutionalizing CERs (Certified Emission Reduction).

	d) Location of project:
Country: 
India

Location: 
Labpur, District Birbhum, West Bengal

	e) Planned duration of the project:
Duration: 
Eight months



	f) Estimated Project Cost:  Rs. 2,450,000


Sankalpa Trust

The policies & objectives of Sankalpa Trust (ST) are to promote:

· Sustainable livelihood programs, which provide opportunities for people living in rural villages to work in their own community instead of migrating to a big city; 

· Sustainable development programs, which involve the process of integrating environmental criteria into economic practice to ensure that our strategic plans, while satisfying the need for continuing growth and evolution, conserve nature's capital for the future;

· Primary education for the masses, including distance education for the rural masses;

· The rediscovery of the rich heritage and potentials of India;

· Creativity and the pursuit of excellence in all avenues of the arts and sciences.

Sankalpa Trust has signed an MOU with Development Alternatives, New Delhi to collaborate in the development of technologies and promotion of products, pro​cesses and services in programs relating to environmental man​agement, shelter, agriculture, water, energy, recycling, small-scale indu​stry and such other fields of common interest.

1.1 People Behind ‘Sankalpa’

The principal office bearers of Sankalpa Trust are:

1.1.1 Shri Subhas Mukhopadhyay - President

Poet Laureate and a pillar of our society. With numerous awards and citations from International and National bodies for his outstanding contributions to the betterment of humanity, Shri Subhas Mukhopadhyay needs no introduction.

1.1.2 Dr. Subhrankar Mukherjee - Managing Trustee and Secretary

He has more than 20 years of industrial, academic and social work experience. He is currently involved in researching the environmental economics of biomass technologies, bringing the advantages of Information Technology to rural areas and promoting the cause of primary education for the children of rural societies.

1.1.3 Mr. Subhankar Mukhopadhyay - Trustee

He has 30 years of industrial and socio-technical work experience. He is currently involved in the dissemination of various rural-based sustainable development initiatives & technologies, including biomass and other renewable energy strategies and shelter products.

2. Introduction

Despite various intervention strategies by government agencies, NGOs and international developmental agencies, energy services remain largely unavailable in many rural villages of India.

A World Bank study indicates that only 31% of rural households in India are electrified. The lack of access to affordable energy is one of the factors contributing to the poor quality of life in rural areas in India. In the absence of affordable energy from commercial sources, fuel wood, dung and crop residues are the main sources of energy. As long as energy remains unavailable to rural people, they will continue to consume unsustainable quantities of fuelwood, and in the process accelerate deforestation, environmental degradation and bio-diversity loss. The rising demand and diminishing supply due to deforestation and development adds to the drudgery in the lives of women who have to collect fuelwood, and exposes women and children to considerable indoor air pollution as a result of inefficient burning of biomass. Particulate concentrations in houses are reported to range from 8,300 to 15,000 micrograms/m3, greatly exceeding the 75 micrograms/m3 maximum standard for indoor particulate matter in the United States.

The issue for a developing country like India is not only how to replace the fuelwood and conventional fossil fuels with other renewable sources of energy, but also how to use biomass and renewable resources in an environmentally sound and sustainable way.

2.1 Rationale of project:

Amongst the renewable energy sources, biomass intrinsically is in a very favorable position to compete with and replace fossil fuels for meeting future demands of electricity and thermal energy. Biomass is also intrinsically ideal for meeting the needs of the rural people who till now have survived only by utilizing all types of agricultural and forest residues with traditional burning stoves and charcoal making systems.

2.1.1 Role of Biomass Technologies in Promoting Sustainability

Biomass based power systems cover the very small ratings for rural and small-scale industrial applications and the smaller MW size ratings that can be linked to grid. The ratings of biomass plants should be limited to limit the distance for the transportation of the biomass so that not too much additional pollution gets generated and not too much of the savings of the GHG emissions gets lost.

2.1.2 Advantages of Biomass Technologies

Biomass is organic matter produced by plants, both terrestrial and aquatic and its derivatives. Unlike fossil fuel, which takes millions of years to form, biomass is a renewable energy source because plant life renews and adds to itself every year. 

If we assume an annual production rate of 10 dry tonnes of biomass per hectare/yr, heat value of 16 GJ per dry tonne and an efficiency of conversion to electricity of 20 to 25% for the smaller-scale power plants, electricity production of 7700 kWh /hectare/yr can be achieved. 

Biomass as an energy source is similar to fossil fuels in that it contains stored energy that can be drawn on at any time by suitable conversion processes. It is thus significantly different from other renewable energy sources such as solar, wind and small hydropower, which have major daily and seasonal variations and therefore need storage systems and back up sources of energy supply.

Similar to fossil fuels, biomass can be converted into all types of major energy carriers (solid, powdery, liquid, gaseous, heat, electricity). Biomass is, however, more widely available than fossil fuels and most other renewable energy sources, except direct solar. 

As a renewable energy source, biomass offers the following advantages over fossil fuels:

· It is a sustainable resource: residues from agriculture, traditional commercial plantations and new energy plantations and agro-forestry will always be available

· It is CO2 neutral and therefore reduces the risk of climate change.

· For the rural sector, it is a resource that is very largely under the control of the local people. Given the framework, it can provide a solid economic base on which they can build up their electricity and energy services and use them as the "drivers" of sustainable economic and social progress.

Some of the other advantages of biomass technologies are:

· In sharp contrast to fossil fuels and most of the other renewable energy sources, the local harvesting and utilization of biomass and its local conversion into electricity and energy creates local value addition, most of which stays in the local economy and

· It contributes significantly to poverty reduction and the creation of sustainable livelihoods.

· A whole range of sizes and ratings (a few kW to double figure MW) can be designed to cover the varied needs of individual households, micro-enterprises for agroprocessing, small-scale industries and grid-connected power plants.

· In modern biomass technologies, even for small ratings, economies of scale can be achieved by modularization and maintaining high load factors.

· Supplies can be augmented by promoting agro-forestry and energy plantations on waste and semi-arid lands.

· It is labor intensive which provides employment opportunities and can be a boon in job-starved rural areas of developing countries

Despite these advantages, our studies and research show that biomass-based  ‘Independent Rural Power Plants’ are not as popular as they should be. One of the main reasons is the lack of awareness of BGBPP as a viable technology - amongst rural people as well as decision makers. A main objective of the demonstration project at Labpur in District Birbhum of West Bengal is to help create that awareness.
2.1.3 Clean Development Mechanism

Another important issue from the perspective of a developing country like India is to participate in the debate whether Clean Development Mechanism (CDM) can help in accelerating the progress of the rural sector where a very large part of the population live in chronic poverty. 

Individual rural projects tend to be small in terms of ratings, sizes and investment capital and do not attract private sector capital even from indigenous investors. The chances of foreign investors looking at small rural projects under CDM are small. If such projects are based on Renewable Energy Technologies (RETs) - whose commercial viability is still in the process of being established - chances are even less. 

CERs (Certified Emission Reduction) could be a very important source of new finance for Small-Scale RETs-based rural projects (Independent Rural Power Producers - IRPPs)

2.2 Project goals

The goals of this project to build a model 50kWe biomass gasification based power plant (BGBPP) at Labpur, West Bengal for rural electrification will be:

· To create an awareness of biomass as a sustainable source of energy that is not only an alternative to fossil fuels, but helps to protect the environment, preserve bio-diversity and is CO2 neutral and therefore reduces the risk of climate change.

· To create an awareness of BGBPPs as a viable and established technology;

· To plan and lay the foundations for a future project proposal/business plan to replicate biomass gasifiers on a larger scale, including appropriate strategies and paradigms for sustainable biomass growth and supply.
· In the context of CDM, to study the framework for commercialization of RETs and the mechanism for obtaining and institutionalizing CERs (Certified Emission Reduction).

2.3 Target audience:

The target audience for this project are the small enterprises, farmers and households in the rural and remote communities of Labpur – for whom reliable and affordable electrical or mechanical forms of energy will not be available for many more years, since neither the government nor the corporate sector are addressing their problems.

The final report from the study program is additionally targeted to decision makers and different stakeholders associated with the BGBPP industry.

2.4 Project Location

The model plant will be built at Labpur (see Table 1).

Table 1: Summary of Labpur
	Name:
	Labpur

	District & State
	Birbhum, West Bengal

	Total Population:

Township


Village
	176,806

26,521

150,285

	No. of villages
	217

	Socio-economic data:
	81% below poverty line

27% main workers

83% agricultural workers


A locational map of Labpur is shown below:
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1. Fixed Assets

Machinery/equipment:

Gasifier Plant

       700,000 

Dieselset

       315,000 

DG Syncronization

       125,000 

Internal electricals

        30,000 

Plant instruments

       120,000 

Effluent treatment

          5,000 

Tools and tackles

        50,000 

Spares

        20,000 

Total  Equipment

   1,365,000 

       120,000 

       125,000 

        20,000 

          5,000 

   1,635,000 

2. Other Costs

Professional costs

        75,000 

        50,000 

        80,000 

        85,000 

       245,250 

       535,250 

   2,170,250 

       120,000 

       100,000 

        20,000 

        36,000 

       276,000 

   2,446,250 

Transport

Insurance

Buildings

Installation incl. supervision and QA

ITEMS

Total Other Costs (TOC)



Pre-operative expenses:

Training & Documentation

Materials & consumables

Overheads & Contingencies (15% of TFA)

Staff salaries

TOTAL COST OF PROJECT (A + B)

A)  50 kWe BGBPP:

B)   STUDY PROGRAM:

Travel Costs

Overheads & Contingencies (15%)

Professional Costs

Total  Cost of 'Study Program'

Materials & consumables

Cost of 50kWE BGBPP (TFA + TOC)

Total Fixed Assets (TFA)
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3. Project plan

3.1 Commissioning of BGBPP

BGBPP technology is mature. The activity descriptions against the time frame is shown below. The commissioning of the BGBPP will take about four months time. 

The close working relationship between Sankalpa Trust, Development Alternatives and The Indian Institute of Science, Bangalore will be an asset in this project, as Prof H S Mukunda at IISc is one of the most eminent scientists in the field of BGBPPs.

3.2 Study program

It is well known from past experience working with villagers and rural communities that the success of a new intervention strategy depends on how well it addresses the prevalent social and economic needs of the target community. The environmental impact of the intervention strategy on society at large and an understanding of the requirements of the BGBPP system - including environmental & economic issues forms the basis of the survey and field data collection activities, as follows:

· Compare the cost of biomass growth, with respect to the environmental and economic costs associated with each competing technology/strategy; 
· Conduct Stakeholder Surveys to measure, analyze and document the perceptions of people, such as existing and potential ‘Consumers’, ‘BGBPPG Technology users’, ‘State Electricity Boards’ and ‘Financial Institutions’;
· Improve our understanding of clean and effective technologies for the BGBPP industry and develop ‘Clean Technology Performance Indicators’ (CTPIs).
4. Activity schedule

The 'Activity Schedule' for survey, technical design and development of the prototype may be summarized as follows:
	#
	Activity Description
	Time Taken (Months)

	
	
	1st
	2nd
	3rd
	4th
	5th
	6th
	7th
	8th

	
	A) 50 kWe BGBPP installation:

	1
	Drawings and Designs


	
	
	
	
	
	
	
	

	2
	Civil Construction


	
	
	
	
	
	
	
	

	3
	Gasifier Fabrication, Testing and Transportation
	
	
	
	
	
	
	
	

	4
	DG Sets Procurement and Transportation
	
	
	
	
	
	
	
	

	5
	Final erection and commissioning
	
	
	
	
	
	
	
	

	6
	Procurement of Biomass


	
	
	
	
	
	
	
	

	
	B) Study Program:

	7
	Literature Review


	
	
	
	
	
	
	
	

	8
	Study of BGBPP operations and data collection
	
	
	
	
	
	
	
	

	9
	Analysis of results


	
	
	
	
	
	
	
	

	10
	Final report 


	
	
	
	
	
	
	
	


Notes:

1. 'Literature review' requires study of the target areas’ special features, as well as a complete assessment of the state-of-the-art in BGBPP processes and technologies, and biomass growth strategies in particular.

2. The activities in #8 will involve:

· Studies of the Labpur area to define the environmental and economic requirements for the sustainable growth of biomass, and to create the awareness and social/mental preparedness of the rural community for appropriate intervention strategies.

· Collection of socio-technical data for suitable analysis and preparation of technical/product specifications

· Recursive studies to validate previous findings

3. The results of the analytical step that follow #2 provides the content for the final analysis and subsequent finalization of product design and technical specifications, that will ultimately lead to a prototype that embodies sustainability from the environmental and economic viewpoints.
5. Budget estimates

The budget estimates are shown in Annexure 1.

6. Conclusion

We have outlined a project to build and implement a 50kWe BGBPP at Labpur, West Bengal. The project will cost about Rs. 24.5 Lakhs and take about eight months time to complete. The commissioning of the BGBPP itself is expected to take less than four months time. 

We believe the successful completion of this project will lead to a greater awareness of biomass strategies and the advantages of biomass over fossil fuels. One of the products of the project will be a full project proposal/business plan to replicate biomass gasifiers on a larger scale. The project will also permit the testing of biomass growth patterns, which will lead to the formulation of a future project to establish the strategies and paradigms for sustainable biomass growth/supply.
The project will also permit the study of the framework for commercialization of RETs in the context of CDM, and the mechanism for obtaining and institutionalizing CERs.

Annexure 1

The budget estimates for the project are summarized below:


Notes:

1. Rs 10,000 per month have been budgeted for operational staff for 8 months, i.e., approximately 50% of the staff costs for running the plant.  The balance 50% will be covered by the cooperative organization, which will take responsibility for all operating expenses after financial support from the project ends.

2. Further details of budget estimates will be made available on request.
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						Reactor, Cooling and cleaning system, circular saw and limited spares only		5.5

						Installation and commissioning charges		0.5

						System cost		6

						Engine Cost		2.7

						Total		14.7

				Pre-operative expenses (% of TFA)

						Training, Docs.						50,000

						Project Packaging Report						100,000

				Core Working Capital for two months:								150,000

				Know-how Fee (% of Total fixed assets) (F)						5%		94,611

				Subtotal Other Investment Costs (F)								394,611

				ITEMS								Amount
(in Rs.)		Amount
(in US$)

				A)  50 kWe BGBPP:

				1. Fixed Assets

				Machinery/equipment:

						Gasifier Plant						700,000

						Dieselset		62.5 kVA				315,000

						DG Syncronization						125,000

						Internal electricals						30,000

						Plant instruments						120,000

						Effluent treatment						5,000

						Tools and tackles						50,000

						Spares						20,000

						Total  Equipment						1,365,000		27,857

				Buildings								120,000

				Installation incl. supervision and QA						9%		125,000

				Transport								20,000

				Insurance								5,000

				Total Fixed Assets (TFA)								1,635,000		33,367

				2. Other Costs

				Pre-operative expenses:

						Professional costs						75,000

						Training & Documentation						50,000

				Staff salaries								80,000

				Materials & consumables								85,000

				Overheads & Contingencies (15% of TFA)						5%		245,250

				Total Other Costs (TOC)								535,250		10,923

				Cost of 50kWE BGBPP (TFA + TOC)								2,170,250		44,291

				B)   STUDY PROGRAM:

				Professional Costs								120,000

				Travel Costs								100,000

				Materials & consumables								20,000

				Overheads & Contingencies (15%)						5%		36,000

				Total  Cost of 'Study Program'								276,000		5,633

				TOTAL COST OF PROJECT (A + B)								2,446,250		49,923
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