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NEED  for GENERATION  CAPACITY  INCREASE

- BARRIERS TO FOSSIL ENERGY GROWTH

With 8 to 10% GDP growth, India will need significant 
capacity addition in Electricity Generation capacity, 
which is currently Coal centric.

However, apart from the environmental as well as 
ecological considerations, following factors could 
impede growth of fossil fuel power generation in India :

– Availability of Coal

– Cost of imported fossil fuels

– Social & Climate Change factors



< 5% annual growth in Coal production as unexploited coal mines are in forest 

areas with large tribal population – consequent environmental & social issues

Coal availability is an issue  Power shortages



International Coal Price Spikes likely 

with increased purchases by China & India 
Top Coal Exporters (2009e)

Total of which MT Steam (MT) Coking (MT)

Australia 259 134 125

Indonesia 230 200 30

Russia 116 105 11

Colombia 69 69 -

South Africa 67 66 1

USA 53 20 33

Canada 28 7 21

Source : IEA 2010

Top Coal Importers (2009e)

Total of which MT Steam (MT) Coking (MT)

Japan 165 113 52

PR China 137 102 35

South Korea 103 82 21

India 67 44 23

Chinese Tapei 60 57 3

Germany 38 32 6

UK 38 33 5



Source : www.mongabay.com

Rising trends in Australian Coal Prices 

Appendix 5



Source : The Economic Times, April 28th 2011

International Coal Price rise also

impacting domestic Coal prices in India 



Indian  Natural  Gas – Growing Demand & Price

Current, producer tariff of Rs 7.5/cu m ( based of $ 4.2/MMBTU + Royalty).

Current bulk consumer price of Rs 10/cu m (including transport + taxes)

Current  GSPL retail price of Rs 18 to 20/ cu m – CNG @ Rs 35/kg

Projected, 2015, consumer gate price (from regasified LNG) of  Rs 20-22 / cu m  



Source : The Economic Times, April 28th

2011

Piped Natural  Gas (from TAPI) is not cheap



International Price of LNG is rising.

Projected, Indian demand of LNG is 80 mscmd (out of total 350 mscmd for Gas)  



Source : The Hindu, 13th April ,2011

High delivered cost of Power from imported LNG.



THE  SOCIAL  FACTOR - CENTRALISED POWER GENERATION and 

CLASSICAL  T&D  SYSTEMS - UNABLE TO SERVICE RURAL INDIA

11 KV RURAL ELECTRIC FEEDERS

765 KV

765/400 KV

Transformer

400 KV

400/132 KV

Transformer

132 KV 33 KV

132/33 KV

Transformer

33/11 KV

Transformer

Ultra Mega Power 

Plant (Coal fired)

INVESTMENTS  + T&D  LOSSES,  UPTO  11 KV  FEEDERS, ARE  HIGH

& RETURNS TOO  LOW TO  SERVICE  ASSOCIATED  INVESTMENTS

55 % of Rural Households lack electricity access & poor availability/ 

quality of grid power inhibits non agricultural economic activity



THE  CLIMATE  CHANGE  FACTOR - IMPACTING RURAL & URBAN INDIA

Karnataka Scenario
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By 2021 India‟s Electricity Demand will be over 2025 TWh, even at a low per 
capita consumption of 1500 KWh/year.

For Energy Security, as well as GHG mitigation, the share of 
Renewable Energy could be targeted as  20% i.e. 405 TWh.

Wind & Small Hydro + grid interactive Solar PV/CSP  will add

to the grid pool … albeit with “infirm” power.

Bio Energy will be a source of “firm” power at tail end of the grid 
through Distributed Power Generation facilities.

14

RENEWABLE   ENERGY  for ENERGY SECURITY

Solar PV/CSP “off grid” solutions with batteries can meet “life line” needs.
Peak loads (6 to 10 pm) could be met by CSP + Biomass “hybrids” 
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E & Y findings on Small sized Plants (tail end of grid) 

over large size Biomass Power Plants – Power quality

• Small plants, whose power is evacuated at 33/11 KV Substation help

in improving the voltage of the 11 KV Grid. For instance, Karnataka

Power Transmission Corporation Limited (KPTCL) gets a voltage

boost of over 100 volts i.e. 1%.

• They improve power factor. This is crucial as usually when

irrigation pumps are connected the power factor deteriorates.

• Grid frequency stabilises

• They limit T&D losses to a large extent. For instance, if a 10 MW

biomass based plant is connected to a 132 KV grid and the next 33

KV sub-station is about 30 km then losses would be about 4.7 %.

This justifies specific support for “Tail end” Generation.



Distributed Generation (DG) at Tail End of Grid   

Distributed Generation (DG) Projects, based on biomass, at “tail

end” of rural electric grids, provide following benefits :

• Energy security, through optimal utilization of locally available

bio resources

• Grid stability & assured Voltage reduces need for enhancing

the capacity of T&D networks to service low loads.

• Useful bye products, residues from Biogas Plants (compost) &

Biomass Gasifiers (charcoal) , which meet key needs of rural

communities.

• Socio-economic development of rural India. The symbiotic

relationship between electricity availability & economic activity is

a well recognized fact. Rural India suffers from lack of “non

farm” economic activity due to inadequate power supplies
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BIOGAS  POTENTIAL  IN  INDIA
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• Rural Electrification: 4000 projects of 8000 MW Capacity

 Modular 2 MW unit based on locally generated and sustainably surplus

agricultural residues/short cycle cellulosic biomass.

 2 MW Plant would require 30,000 tons of such cellulosic biomass,

which could be sustainably sourced in around 4000 out of 6000 Blocks in

India.

• Organic Fraction of MSW: 2000 projects of 1000 MW capcity

 Based on 30 million MT segregated Organic MSW generation by 2021

(20 % of total MSW)

 Modular projects of 400/500 kW capacity could be set in all the 423

Class I cities with a number of projects set up in large cities.

MNRE - BIOGAS  WORKING  GROUP  FINDINGS

POTENTIAL (excluding specific plans linked to cow manure)
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Salem & Namakkal  Districts , generate significant amount of Bio waste 

Sago Mills Effluent (> 13 mill KL/year) &  Poultry liter (> 500,000 tons/year)

Case Study - Biogas of Namakkal and Salem districts



ENVIRONMENT  PROBLEMS  from  POULTRY  LITTER  PILES

• Ammonia Emission

• Nitrate Pollution

• Surface Water Contamination

• Ground Water Contamination.

• Breeding ground for flies … health hazard

• Public Nuisance.



ENVIRONMENT  PROBLEMS  from  STARCH MILL EFFLUENT 

• Ground Water Contamination : The effluent water, stored in
lagoon, leaches in significant quantity & thereby contaminating
ground water & decrease in pH

• Nitrogen Robbing: The starch mill effluent is rich in carbohydrates
but is deficient in Nitrogen. When this carbon rich effluent is used for
irrigation, the soil microbes begin to starve for Nitrogen for growth
and starts competing with the plant species for Nitrogen. This
scenario is called as „Nitrogen Robbing

• Making Soil Acidic : Starch effluent is typically in the range of 3.5
to 4, which increases the soil acidity.

• Loss of Soil Porosity: The suspended particle in effluent blocks the
pores in the soil there by reducing the porosity in soil.

• Loss of Water Holding capacity : Adhesion of carbonaceous
compounds on the soil surface disrupts the nascent structure of soil
and hence reduces the water holding capacity of it.
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Project portfolio  developed by PWPL

Capacity Location

PWPL Bio Energy Pvt Ltd 2 Nos. 2 x 2 MW Salem District

Namakkal Bio Energy Pvt Ltd 1 No 4.9 MW Namakkal District

ABC Company 1 No 2x2 MW +

1 No 4.9 MW

Salem District

Namakkal District

23

Total capacity of projects available to Portfolio company Investors is 

21.8 MW ( 8 MW + 4.9 MW + 8.9 MW)

Note : Above capacity excludes 3 Nos 2x400 KW Biogas plants in Salem 

District, which is anticipated to be retained in PWPL balance sheet
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Programme endorsed by Indian governement



MNRE - BIOGAS  WORKING  GROUP  FINDINGS

POTENTIAL – LINKED TO COW MANURE

• 5000 Plants of 1500 MW cumulative capacity

 Linked to feedstock of

(a)60 million MT of cow manure generated at Dairy farms/large

Gaushalas (< 5% of total cow dung generated in India) +

(b)30 million MT of agricultural waste (< 5 % of annual waste

generated in India).

 Modular 100/250 KWe or 400/500 KWe or 1000/1200 KWe , to

match bio waste availability – as Captive Power Plants at the

lower end & IPP’s at the higher end.

 The waste heat of the biogas engines could be used to meet

thermal energy needs of Pasteurizers & Milk Chillers



CASE  STUDY – GAUSHALAS  IN  INDIA

 Shree Krishna Captive Energy Pvt Ltd (SKCEL), which has 

developed 2 MW portfolio in Haryana (linked to 5 Gaushalas, 

each having > 2,000 cows)

Agreements, signed with Gaushalas at Bhiwani, Rohtak, Hisar,
Jhajjar and Hansi, for land lease as well as supply of feedstock.

 Permits obtained for 2 Gaushalas and will be obtained, for 

further 2 Gaushalas, by June 2011. All permits will be in place 

by Sept 2011.

 HERC (Electricity Regulator) order for Biogas tariff is 

anticipated within June 2011

 Term sheet signed with DSM for their equity investment in pre 

construction phase & joint efforts, emplying DSM knowhow of 

enzymes, to enhance biogas yield from substrates



There are 4,000 Gaushalas in India.

They are supported by the State & community contributions 

SKCEL’s programme is fully supported by Government of India,
as is evidenced by the fact that the agreements, with 5
Gaushalas, were signed in the presence of Minister & Secretary
of Ministry of New & Renewable Energy, with Minister of
Environment & Forest and Chairman of Animal Welfare Board of
India (AWBI) also being present.



India has 283 million Cows & Buffaloes 

(18.5% of global population of bovine animals)

Green + Dry  Fodder demand of 1.5 billion tons/year

& manure (18% DS) production of 1.25 billion tons/year
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BIOGAS  FROM  BIO  WASTE  &  MANURE –
TECHNOLOGY  &  PROJECT  DELIVERABLES
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Modular Biogas Plant  Solutions

Modular  Biogas  Plants (of Envitec design)

400/500 KWe, CHP solution    

Advantages of standardisation

Low cost deviation and 
high planning security 

Efficient construction

High & assured  product quality

Economies of scale via 

serial production 1000/1200 KWe CHP solution    

2000 KWe CHP solution    
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Envitec  technology deliverables – mitigating  Construction/O&M risks 

> Biogas production gives a net positive 

carbon footprint

> Suitable for the development of 

decentralised energy supply

> Fermentation residues suitable for 

premium fertilizer  

> Base load capability 

> Peak load capability through the possibility 

of storage

> Generation of energy from biogas not 

dependent on weather conditions which is 

an advantage over solar- and wind-power

> Highest energy recovery amongst                   

all biomass project types 

> The generation of biogas can be based on 

agriculture residues & short cycle cellulosic 

biomass (2nd crop when land is normally not 

utilised)

> Variety of feed-stocks can be processed (e.g. 

Food industry waste, Manure)

> Generation of heat and electricity (food 

processing industry needs) 

> Organic Fertiliser 

> Silage (for animal feed)

> Natural gas substitute (CNG)

Storable and availableMultifunctional

Highly efficient Output

31
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Competitive advantages & technological superiority

92.7%92.0%91.9%
91.0%

88.9%

60%

70%

80%

90%

100%

2005 2006 2007 2008 2009

Sector average 81.3%

as per HY 1 2008

Plant efficiency

Source: EnviTec, Fachverband Biogas 2009
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> Single-stage, mesophile (35°-38°C), 

fully mixed process

> Accurate weighing of feedstock

> Daily variance analysis and calibration 

of gas production

> High quality and standardised 

construction of components

> Consistent implementation of process 

requirements

Reasons
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> Agro scientific specialists support before and 

during the commissioning of plant, and train 

O&M staff

> During operation the biological processes are 

monitored online daily

> Laboratory testing of substrates and residual 

effluents is carried out,  as well as on-line gas 

production and the capacity utilization of 

biogas plant 

> Based on this data , feed stock mix is 

optimised along with suggestions for 

additives (enzymes) to ensure ongoing 

optimization of plant  performance

Biological service – key to Biogas Plant performance 

Trouble-free operation 

Source: EnviTec

Monitoring and control

All-round service and security for trouble-free operation 
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Technology  &  Construction  Features of  EnviTec  Biogas  plants

High quality and security standards allow CE labeling in combination 

with high plant efficiency confirmed by TUV certificate 

>Mesophilic fermentation (35-38°C)

>Wet fermentation

Anaerobic
technique

>Lower energy input / higher efficiency 

>Non-sensitive process

>Blending of feedstock before induction in 

fermenter

> Inputs are weighed & controlled

Mixing 
>Easy stirring into fermenter through blending

>Permanent control of inputs

>Fermenter construction including a system 

tank

>Pre-fabricated concrete elements

Tank
construction

>High quality

>Flexibility and scalability 

>Flexible agitators in the fermenter 

>Not fixed within the fermenter
Agitator

>Guarantees complete stirring 

>Cleaning / maintenance through extraction of 

agitator during operation

>FLEXO-roof

>Two-ply

>Self-supporting

Roof

>Film coating against corrosion

>Snow and wind pressure; static load certified

>Execution of a compression test

>Gas engine

> Integrative control system
CHP

>Engine specifically created for biogas plants

>Long-life cycle

>Higher capacity and efficiency

Description Advantages
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Plant construction – improved techniques – Envitec Feed Control

> Variable instead of the usual fixed 

feeding times

> Adaptation to different substrate 

qualities

> Software update and a redox probe in 

the fermenter for measurement and 

visualization of voltage differences

> Better utilisation of the CHP

> Prevents overfeeding and therefore an 
excess production of gas

> Saving substrates

> Insensitive to variations in the quality 
of input

> Gas storage is used optimally

 2-5% more electricity

Performance-controlled feeding Advantages



Collateral benefit  - Organic fertilizer (from Digestate)

• Close nutrient cycle, using biogas plant effluent as fertilizer

–Nutrients in feedstock of biogas plants can be reused after 
anaerobic digestion

–Only very few losses of nutrients during storage, transport 
and biogas process itself

• Improvements on manure quality with anaerobic digestion

– Degradation of cells, organic acids and long chain organic 

matter (which helps the young plant)

– Increase of availability of nutrients (especially nitrogen)

– Increase of humus on the fields (compared to combustion)

Indian imports 17 mill MT Chemical Fertiliser , total demand of 53 million MT.

Fertiliser subsidy amounted to Rs 966 billion in FY09 – not sustainable

10,000 MW Biogas Plants will result in 40 million MT stabilised (>75% dry solids)

Organic manure – improving soil fertility of about 10 million hectares farm land



Collateral benefit - Silage Preparation & Storage  

Silage Pile Horizontal Silo’s (Bunkers) 

India’s current fodder consumption  (green + dry) is around 1 billion MT. 
Cultivating short cycle cellulosic biomass ,as 2nd crop in rain fed areas, 
can enhance availability to 2 billion MT … meeting needs of Animal feed as well 
as generating surplus for Bio-energy .

Annual milk production (117 mill tons) targeted as 200 mill tons by 2021

is a key element of farm households nutrition & income (from milk sales)

Poor quality fodder is a key cause of low milk yields in India … 

70 million producers average only 6 to 8 liters/day of milk.



• Dairy farm Assumptions : Gross production of 100,000 Litres per day.

• Operations cycle assumptions : in the morning, milk chilling is done for two hours, 

after that pasteurization process is run for 6-8 hours. 

In the evening, milk chilling is again done for two hours and pasteurization process 

is repeated again for 6-8 hours.

• Process description : the milk is collected at 25 °C and cooled through a Milk chiller 

and stored in Raw milk Silo at 4 °C.  

The milk is then pasteurized, where it is first heated to 65 °C and then from 65 °C to 

72 °C . 

The milk is then cooled to 11 °C by passing through a Heat exchanger and then 

again cooled to 4 °C. The Pasteurized milk is then stored in Processed milk Silo.

• Waste Heat Recovery Sysytem : from Engine exhaust Ammonia Absorption Chiller 

which will replace the Ammonia Compressors thereby saving 70 KW of power.

The jacket water heat of the engine will be used as a heating media for the 

pasteurizer 

WHR System - potential for Milk Chiller & Pasteurizer



CHP – Waste Heat for Milk Chiller & Pasteurizer
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AGRI BUSINESS COMPANY – SILAGE cum COMPOST YARD

Regional Office

< 5 MW  Biogas 

Cluster
< 5 MW Biogas  

Cluster

< 5 MW Biogas

Cluster

Extension Officers

(Silage + Organic Fertilizer)
Commercial

< 5 MW Biogas 

Cluster

SILAGE cum

COMPOST YARD

< 5 MW Biogas 

Cluster 

Admn & Accounts PR & Community Relations

Retailing of Compost & 

Animal feed

Collection & Transport of 

Agri residues + 

leguminous/ forage crops

Ensilaging –

Production 

&Marketing

Knowhow

Dissemination

ICT Kiosk

M.S. Swaminathan

Research Foundation
Development Alternatives

SHG’s SHG’s

PPP between GTZ & Envitec/MPPL

(for Salem/Namakkal + Bantayan)

Composting -

Production 

&Marketing
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Many thanks for your attention !

42


