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BioPower India invites articles from academicians, industry experts, investors, researchers, 
implementers, policy makers, and other stakeholders to share their experiences, 
expertise, and opinions in matters related to harnessing biomass energy and power in an 
efficient and cost-effective manner. 
Submission Guidelines

 � Articles for ‘Lead Stories’ should not exceed more than 2000 words, excluding author 
profile. The introduction and conclusion of the article should not exceed more than 
250 words each.

 � Other articles and case studies should not exceed more than 1000 words, excluding 
author profile. The introduction and conclusion of the article should not exceed more 
than 200 words each.

 � ‘Opinion pieces’ should not exceed more than 500 words, excluding author profile.
 � Title and abstract of the article should immediately precede the text. The abstract of 

the article should not exceed 150 words. 
 � A brief profile of the author (in 50–100 words) should be part of the end-text of the 

manuscript. 
 � A high resolution profile photograph, of at least 300 dpi, of the author should 

accompany the article.
 � Images to accompany the text should be in high resolution, not less than 300 dpi and 

mailed as separate files. 
 � Articles should be in English using MS Word, in the Arial font, size 12. 
 � All text should be double-spaced, including references, endnotes, and footnotes, if any.

Kindly send in your articles to <biopowerindia.mnre@gmail.com>.

BioPower India will accept material submitted only in softcopy. Use “Submission” as the 
subject line of the email. The message should include (1) the author’s name, (2) the title 
of the article, and (3) any relevant information about the author, including institutional 
affiliation, mailing and e-mail addresses. 
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their profiles and products 
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discount is available for 
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After the encouraging response we received 
for the first issue of BioPower India magazine, 
it is our great pleasure to come up with the 
second issue. Hope the readers find it as much 
interesting and helpful as it was with the first 
issue. 

In this issue, we focus on state-level issues, 
challenges and opportunities in the biomass 
power sector. The lead article ‘Odisha: An 
Overview of the Biomass Scenario’ presents a 

review of the state policy framework for supporting biomass power 
projects; the status of recent projects; challenges faced by biomass 
developers in the state; and the ‘catchment area’ (a geographical area 
that could economically and sustainably provide enough biomass to 
a power plant over the life of the project) approach as a remedy for 
ailments in the sector. In the Policy and Regulatory section, we present 
the amendments in the Rajasthan Electricity Regulation Commission 
(RERC) Regulation 2014; the policies and strategies outlined by the 
Government of Punjab for the management and utilization of paddy 
straw; and the renewable electricity tariff policy of Punjab.  

It is important to bring forth the issues and challenges in some of 
the states because the biomass sector needs support from the state 
governments to remove the barriers faced by the sector and provide 
it the much required impetus. The Central Electricity Regulatory 
Commission has recently come up with revised tariff structure for 
the biomass sector. However, the revision of tariff by states has not 
been able to keep pace with the increasing costs of biomass, making 
large biomass power projects commercially unsustainable. There is an 
immediate need for clear policy/guideline for fixing the variable cost 
by the states. The states also need to devise a strategy to ensure fuel 
price security for sustained power plant operation and simplify and 
shorten the time required for statutory approvals/clearances for a 
biomass power plant. It is with this view that we want to share some of 
the initiatives taken by states. 

The other two lead articles in the issue dwell on the hybrid solar and 
biomass power generating systems and biomass gasifiers for powering 
telecom towers. Our international story for this issue covers an overview 
of the biomass scenario in Sri Lanka. 

Apart from these, we are sure you would also find our regular sections 
on MNRE initiatives and workshops conducted interesting. Here’s 
wishing you a great reading experience! And we look forward to your 
feedback and comments for making this more informative next time.

(V K Jain)
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Petroleum Ministry and MNRE 
sign MoU to set up SPVs
A memorandum of understanding 
(MoU) has been signed between the 
Ministry of New and Renewable Energy 
(MNRE) and the Ministry of Petroleum 
and Natural Gas (MoPNG) with the aim 
to enhance energy security along with 
clean energy development through 
investments in solar, wind, and other 
renewable energy (RE) projects. The MoU 
was signed by the secretaries in the two 
ministries, Dr Satish Agnihotri and Shri 
Vivek Rae, respectively, in the presence of 
Dr Veerappa Moily (Minister, MoPNG and 
Ministry of Environment and Forests) 
and Dr Farooq Abdullah (Minister, MNRE). 

The MoU proposes to set up two special 
purpose vehicles (SPVs) for promoting 
the deployment of technologies to 
supplement conventional fossil fuel-
based power generation that will 
boost the development of large-scale 
grid-connected RE projects and the 
implementation of off-grid applications. 
The SPVs will be able to leverage the 
strength of oil and gas companies for 
promoting RE projects. It is proposed that 
the SPVs would function independently, 
like commercial organizations, while 
utilizing various promotional schemes of 
the MNRE and state governments.

source: Press Information Bureau, Government of India
Read more at <http://pib.nic.in/newsite/pmreleases.

aspx?mincode=28>

NDMC plans waste-to-energy 
plants
The New Delhi Municipal Council 
(NDMC), as part of its green initiative, 
plans to set up small-scale waste-to-
energy plants in its localities. The first 
plant will be set up near Safdarjung 
Hospital. At present, the waste 
generated in NDMC areas is about 250 
tonnes daily, which is sent to the waste-
to-energy plant in Okhla. According to 
officials, the full amount of waste does 
not always get to the landfill site due to 
high transportation costs and technical 
problems. The aim of the small-scale 

waste-to-energy plants is to bring down 
the transportation costs and to provide 
effective waste management.

Currently, the waste-to-energy 
plant at Okhla is managed by a private 
concessionaire. It is a large-scale project 
where close to 1500 tonnes of waste is 
processed every day to generate power.
In addition to the small-scale waste-
to-energy plants, the NDMC plans to 
establish organic waste management 
plants in all its major gardens. Private 
concessionaires will be hired to process 
organic waste into fuel (pellets). The 
plants are planned for Talkatora Garden, 
Lodhi Garden, Purana Qila Nursery, and 
Nehru Park.

source: The Times of India
Read more at <http://timesofindia.indiatimes.com/

city/delhi/NDMC-plans-small-scale-waste-to-
energy-plants/articleshow/34066222.cms>

Gas from vegetable waste in 
Hyderabad
S Harikrishna, North Zone Commissioner, 
Hyderabad, and his team noticed that a 
lot of waste was being generated by the 
vegetable market in the area. Any delay 
in moving it to the dump yard resulted 
in strong odours. Harikrishna decided 
to set up a waste-to-gas plant here 
similar to the one successfully run by the 
Vijayawada Municipal Corporation. The 
Khadi and Village Industries Commission 
was given the task of constructing the 
gas plant with vegetable waste as the 
primary source. The cost was Rs 4.3 
lakh. A crushing plant fabricated in 
Coimbatore was brought and set up. 

The gas generated from this plant 
is equal to 10 cylinders a month and is 
currently given free to an orphanage 
that is opposite the plant where about 
70 children live. There is now 500 kg 
less garbage being transported, which 
translates to Rs 3.5 lakh a year savings 
for the Greater Hyderabad Municipal 
Corporation.

source: The Hindu
Read more at <http://www.thehindu.com/todays-

paper/tp-national/tp-andhrapradesh/now-gas-from-
vegetable-waste/article5679444.ece>

Agri sector has potential to be 
energy efficient!
Prof. N H Ravindranath at the Centre for 
Ecological Sciences, Indian Institute of 
Science (IISc), Bengaluru, who was one of 
the lead authors of the last of the three 
IPCC working group reports focusing 
on mitigating climate change, has 
maintained that the agricultural sector 
has a high potential for energy efficiency.

He states that the agricultural sector, 
through various sources, accounts for 
25% of emissions. Thirty to forty per 
cent of the food grown in India is being 
wasted, which he says amounts to 
wasting energy. He also points out that 
a huge amount of energy was being 
wasted by the 15 million ‘extremely 
inefficient’ pumps being used by farmers 
in the agricultural sector. One such 
pump consumes 3000 to 4000 units of 
electricity per annum and the electricity 
provided is free of cost, which again is a 
complete waste of energy. He laments 
that there are many technologies 
available to improve pumps and reduce 
electricity losses but there is no incentive 
to use them.

Prof. Ravindranath also maintains that 
excessive use of fertilizers in agriculture 
is another area of energy waste. 
Fertilizers are energy intensive but as 
they continue to be heavily subsidized, 
they remain in use.

source: The Asian Age
Read more at <http://www.asianage.com/india/agri-

sector-has-potential-be-energy-efficient-479>

Attingal municipality finds 
solution to waste disposal
The Attingal municipality has 
implemented several waste 
management programmes in the past, 
and with the inauguration of a biogas 
plant in May 2014, the municipality will 
have added yet another milestone. With 
the capacity to process 1000 kg of waste 
a day, the plant is one of eight to be 
established in public places. 

source: EAI
Read more at <http://www.eai.in/360/news/

pages/12467>
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EIB and IREDA sign €200 million 
agreement
Ms Magdalena Alvarez Arza, Vice 
President, European Investment Bank 
(EIB), and Mr Debashish Majumdar, 
Chairman and Managing Director, 
Indian Renewable Energy Development 
Agency (IREDA) Ltd, signed a finance 
agreement in the presence of the 
Union Minister for New and Renewable 
Energy, Dr Farooq Abdullah in New Delhi 
recently. According to this agreement, 
EIB has sanctioned a line of credit of 
€200 million to IREDA to be utilized for 
financing renewable energy and energy 
efficiency projects in India. The total loan 
period of the agreement is 20 years. 

source: Press Information Bureau, 
Government of India

Read more at <http://pibmumbai.gov.in/scripts/
detail.asp?releaseId=E2014PR602>

India and Netherlands agree 
to enhance cooperation in 
renewable energy 
Dr Farooq Abdullah, the Minister of 
New and Renewable Energy, presided 
over a ceremony where the Dutch 
Ambassador Alphonsus Stoelinga and 
the Secretary of the Ministry of New 
and Renewable Energy, Dr Satish Balram 
Agnihotri signed a memorandum of 
understanding (MoU). Under this MoU, 
an Indo–Dutch joint working group will 
be set up and the exchange of technical 
and institutional knowledge on clean 
energy will be facilitated.

Welcoming this decision, Dr Abdullah 
hoped that the signing of the MoU would 
be the beginning of a symbiotic and 
mutually beneficial wave of cooperation 
in the clean energy sector between India 
and the Netherlands.

source: Press Information Bureau, 
Government of India 

Read more at <http://pib.nic.in/newsite/PrintRelease.
aspx?relid=103419>

Ukraine expresses need to 
rebalance EU energy mix 
Policy Director for the European solar 
sector lobby group, Frauke Thies, 
stated in May 2014 that the European 
Commission recently published an 
impact assessment that predicted a 
Europe drawing 30% of its energy from 
renewables in 2030 would require 
26% less gas imports. And when the 
renewables figure was expanded to 
35%, the scale of gas imports required 
fell 28%. Thies said that it is time the 
European Commission took more notice 
of its own impact assessments.

Richard Chatterton, a gas and carbon 
associate at Bloomberg New Energy 
Finance, noted that although the threat of 
an interruption to European gas supplies 
piped through Ukraine by Russia could 
boost the cause of renewables in the 
long term, any short-term gaps in supply 
could be bridged by alternative means.

source: EAI 
Read more at <http://www.eai.in/club/users/

landpowersolar/blogs/29104>
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IREDA and AFD sign €100 million agreement
In June 2014, an agreement for a line of credit of €100 million by Indian Renewable Energy Development Agency (IREDA) Ltd has 
been signed by Shri K S Popli, Chairman and Managing Director, IREDA, and Ms Aude Flogny, Director of AFD’s Regional Office in 
New Delhi. The line of credit has been extended for a tenure of 15 years, and without any guarantee from the Government of India, 
to be utilized for financing renewable energy and energy efficiency projects in India.

source: IREDA
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IREDA and PFC Green Energy Ltd join hands
On 21 May 2014, Indian Renewable Energy Development Agency (IREDA) Limited and Power Finance Corporation Green Energy 
Limited (PFC GEL) entered into a memorandum of understanding (MoU) to facilitate joint financing of renewable energy (RE) 
and energy efficiency and conservation projects in the country. The MoU was signed by Shri Satish Kumar Bhargava, Director 
(Finance), IREDA, and Shri A Chakravarti, CEO, PFC GEL, in the presence of Shri K S Popli, Chairman and Managing Director, IREDA, 
and Shri M K Goel, Chairman and Managing Director, PFC.

The MoU will facilitate expeditious financial closure of RE and energy efficiency projects, and will further address the growing 
fund requirements of India’s RE sector to meet the ambitious targets set under the 12th Plan period.

source: IREDA

Received a copy of ‘BIOPOWER INDIA’, January–
March 2014 issue. It is the first of its kind dedicated 
to BIOMASS POWER. It is indeed a great initiative and 
effort in the right direction. The need for this kind of 
initiative was being felt since long.

Congratulations to the Editorial Team for a nice 
coverage. 

 We wish the magazine a grand success.

Anand Chopra, Sr. Vice President
Kalpataru Power Transmission Limited, Jaipur

Editor’s response: Thank you, Mr Anand Chopra, for the 
encouragement. The editorial team would do its best 
make the coverage better with each issue. 

Congrats for producing an excellent magazine on 
Biopower! The issue carries several relevant articles, 
which are very informative. Keep it up!

As a suggestion, the magazine should cover the state 
of Kerala also. Although Kerala is rich in biomass 
resources, generating power out of this resource has 
not got its due importance. 

Looking forward to the forthcoming issues.

R Harikumar, M.Tech, Ph.D 
Hon. General Secretary, Society of Energy Engineers 

and Managers  Head - Education, Training, Research 
& Development Division, Energy Management Centre, 

Government of Kerala

Editor’s response: Thank you, Dr Harikumar. Your 
suggestion on covering Kerala is very well taken. The 
editorial team would do the needful in due course of time.

Reader FeedbackREAdERS’ FEEdBACK
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BIoMASS RESoURCES
At present, the forest rules are stringent 
and need to be amended to allow easier 
and faster access to forest resources 
for fuelwood for biomass power 
projects. On the other hand, the paper 
industry has benefitted from dedicated 
softwood plantations (e.g. Eucalyptus) 
on agricultural land, a practice that has 
yet to be explored by the biomass power 
sector. The agro-residues available in 
the state comprise mainly rice husk and 
straw, stalks from pulses, cotton, coir 
pith, and coconut wastes. The types of 
agriculture residues vary among the 
districts. Raigarh, for example, is rich 
in cotton stalks, rice, and pulses. The 
other potential fuels are weeds such as 
lantana and Ipomea, which are found 
in abundance in unused sites at various 
parts in the state. 

Biomass, although abundant in the 
state, presents a number of challenges, 
including matching demand and supply 
and organising a market. The price of 
biomass, which was previously marginal, 
increases rapidly once the biomass 
power plants become functional in the 
biomass catchment area. At present, the 
state has no mechanism to regulate the 
prices of biomass. The price fluctuations 
are so high that the financial viability 
of the plant gets affected. In view of 
the lower proportion of forest residue 

available, and the high cost of wood from 
private plantations, the biomass power 
plants are heavily dependent on agro-
residues. Thus it is essential for the state 
to develop sustainable initiatives for 
formalising the biomass supply chains.

One of the important initiatives in this 
regard is the adoption of the ‘catchment 
area approach’. The Odisha Renewable 
Energy Development Agency (OREDA) 
has developed the methodology for this 
approach, which has been approved 
by the state government. The pilots are 
likely to start soon. Under this, a generic 
catchment area assessment will be 
undertaken to identify and demarcate 
areas based on biomass potential. These 
would then be classified into zones 
depending on the capacity that they 
can support, based on realistic fuel 
availability estimates.

RENEwABLE PowER 
GENERAtIoN AND 
DIStRIBUtIoN FRAMEwoRk
The Grid Corporation of Orissa Limited 
(GRIDCO) is involved in the bulk 
purchase and sale of electricity and 
is licensed by the Orissa Electricity 
Regulatory Commission (OERC). In 
terms of RE, it purchases RE from 
independent power producers (IPPs) 
and sells to the distribution companies 
(DISCOM). There are four DISCOMs in 

Odisha, which are privately owned: 
Central Electricity Supply Utility (CESCO), 
Southern Electricity Supply Company 
(SOUTHCO), Northern Electricity Supply 
Company (NORTHCO), and Western 
Electricity Supply Company (WESCO). 
The development and deployment 
of RE projects is overseen by OREDA. 
Figure 1 provides a schematic diagram 
of the renewable power generation and 
distribution framework. 

PoLICy FRAMEwoRk FoR 
SUPPoRtING BIoMASS PowER 
PRojECtS
Odisha has defined guidelines for the 
setting up of RE power plants, the 
development of energy plantations and 
tariff agreements for power purchase 
and sale. However, there is a lack of 
specific policy for biomass power 
generation.

Policy guidelines on power 
generation from non-conventional 
energy sources
The state has a well-defined procedure 
for setting up of RE power plants. 
Under the policy, OREDA is the nodal 
agency for preparation of pre-feasibility 
reports, managing the bid-process, and 
allocating and monitoring the projects. 
There is a State Technical Committee for 
evaluation of project proposals. 
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Odisha is situated on the east coast of India and is the ninth largest state on the sub-continent. 
The state has abundant natural wealth such as minerals, forests, and marine resources. There is 
a high dependence on agriculture, which contributes to more than 20% to the gross state domes-
tic product. This differs from the rest of the country, where the share of agriculture in the gross 
domestic product is typically lower than that of the service and industrial sectors. The natural 
resource wealth and dominance of agriculture in Odisha suggest a high resource potential for 
biomass—a renewable energy (RE) 
source that can be utilised in power 
generation and other applications. 

The state is expected to attract 
investments worth Rs 2500 crore to 
the RE sector during the 12th Plan 
Period (2012–17). A portion of this 
would be invested in an additional  
100 MW of biomass power generation. 
To enable this, a renewable purchase 
obligation to buy or purchase at least 
five per cent clean energy for the 
state utilities has been put in place. 
The state has a bioenergy potential of 
nearly 500–600 MW, of which 180 MW 
is expected to be generated through 
industries such as rice mills. The 
remaining is divided between agro-
residue, amounting to 150–200 MW, 
and forest residue, adding another 
200 MW. 

Figure 1. Renewable power generation and distribution framework in Odisha

Odisha 
LEAD ART I C LE

An Overview of the 
Biomass Scenario

tanushree Bhowmik
National Project Manager, MNRE–UNDP Biomass Power Project

juanita kakoty     
Writer/Researcher, ADCS (Academic and Development 

Communication Services)
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Policy guidelines for energy 
plantations and bio-diesel 
production
The state has well-defined policy 
for energy plantations. The policy, 
however, describes the plantations 
mainly from the perspective of 
raising plantations for the purpose of 
production of bio-diesel. Amendments 
are needed in the policy to make it 
suitable for developing plantations for 
biomass power plants.

StAtUS oF RECENt PRojECtS 
In 2010, GRIDCO signed power purchase 
agreements (PPAs) with eight developers 
of biomass projects with a combined 
capacity of 98 MW.  Table 1 gives the list 
of these developers.

However, to date the only 
successfully commissioned project is 
the 20 MW Shalivahana Green Energy 
Project, which was in operation for a 
considerable period but closed down 
due to operational problems. The 
projects are facing extended time-lags 
in implementation, which has increased 
the cost of capital and made the initial 

cost-benefit calculations obsolete. The 
percentage of commissioning is very 
low and, in some cases, developers are 
cancelling projects and seeking refunds. 

LEAD ART I C LE LEAD ART I C LE

CHALLENGES FoR BIoMASS 
PowER DEVELoPERS IN oDISHA
Despite the high biomass potential in 
the state and increasing interest from 
developers, the state has yet to create 
an encouraging environment for the 
sector’s growth. There are no defined 
policies and direct subsidies available for 
the biomass power projects. However, 
there is an assurance to purchase 100% 
of the power produced, provided it is 
done under the norms.

One of the key factors responsible for 
the non-implementation of projects is 
unfavourable tariffs for biomass power. 
The current tariffs are insufficient to 
achieve projects that are financially 
feasible for developers or acceptable to 
financial institutions. There is a substantial 
difference in the tariff determined 
by OERC and the tariff set under the 
guidelines issued by the Central Electricity 
Regulatory Commission (CERC) in March 
2012. The current tariff in Odisha is Rs 5.58 
per kWh for FY 2013/14 and Rs 5.76 per 
kWh for FY 2014/15. Against this, the CERC 
has prescribed a tariff of Rs 5.80 per kWh 
for FY 2013/14 and Rs 7.42 per kWh for FY 
2014/15. 

Another factor that contributes to the 
problems of the sector is the volatility 
of fuel prices and the absence of long-
term fuel security arrangements. There 

are instances of over 100% variation 
over the base price assumed for the 
project due to demand surges. Added to 
this is the lack of a policy framework to 
control fluctuations in fuel pricing and 
assure a dedicated fuel supply to power 
plants. OREDA has suggested a catchment 
area assessment approach to address 
the problems, but the policy is yet to be 
implemented.

Catchment area approach
The challenges Odisha faces in the 
biomass sector are not uncommon to 
other parts of the country. As a remedy, 
the state has expressed the need to 
look beyond the simple assessment 
of biomass based on secondary data 
from blocks, tehsils, and the Agriculture 
Department for planning biomass 
power projects. It has further noted that 
the present approach of district-wise 
allocation of projects should be replaced 
by a catchment area approach.

Biomass catchment
A biomass catchment area is defined 
as a geographical area that could 
economically and sustainably provide 
enough biomass to a power plant of 
10–20 MW capacity over the expected 
life of the project. It has been suggested 
that in addition to outlining the 

geographical area, the following major 
parameters should be specified:

 � Present availability of biomass from 
various sources, their usages, and net 
availability.

 � Availability of wasteland for biomass 
plantation to supply the power plant.

 � Establishment of biomass fuel 
processing units through rural 
entrepreneurs.

 � Identification of all stakeholders for 
setting up a strong biomass supply chain.

 � Determination of the cost of biomass 
(both raw and processed) for the 
given catchment area.

 � Techno-commercial feasibility study 
for setting up a biomass power 
project of given capacity within the 
catchment area. 

tHE PRoPoSED StUDy
The state nodal agency has proposed to 
undertake detailed pre-feasibility studies 
aimed at identifying non-overlapping 
biomass catchment areas in the state 
for power plant capacities between 
10 MW and 20 MW. Each catchment area 
may comprise a few districts depending 
upon the biomass availability and other 
relevant parameters. Such detailed 
studies are expected to make biomass 
power generation in the state more 
realistic and commercially viable. ■

table 1. List of biomass projects and developers

Project developer Location Capacity (Mw)
Date of signing of power 
purchase agreement

 Andhavarapu Bioenergy Pvt.  Ltd Nawarangpur 10 30 December 2010

Satya Bio Power Ltd Ganjam 10 30 December  2010

Shalivahana Green Energy Ltd Dhenkanal 20 30 December  2010

Rashmee Power Pvt.  Ltd Boudh 10 23 December  2010

Rake Power Ltd Sundargarh 23 30 December  2010

Prasad Bio Energy Pvt. Ltd Raygada 10 30 December  2010

AVN Power Projects Pvt. Ltd Kalahandi 10 30 December  2010

Starlight Energy Ltd Nuapada 15 4 January 2011

Octant Industries Ltd Sambalpur 10 21 January 2010

Swarnajyoti Agro and Exports Pvt. Ltd Sambalpur 10 21 January 2011

Note: These projects are likely to be commissioned during the period 2013/14 to 2017/18.
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Odisha also has 25 MW of biomass-
based power, produced by the paper 
industry. These are run on lignin-rich 
liquid used in liquid-fired boilers. These 
projects are currently included in the 
REC (Renewable Energy Certificate) 
scheme of the Ministry of Power.

•	 Forest residues
•	 (Panchayats/SHGs/VSS)

•	 Agro residues
•	 (Farmers)

•	 Agro industrial residues
•	 (Farmers/Industry owner/SHGs)

•	 Biomass from energy plantation
•	 (Plantation owners)

•	 Municipal solid wastes
•	 (ULBs/NGOs)

•	 Waste from vegetable markets
•	 (ULBs/NGOs)

•	 Woody biomass from weeds such as Lantana and Ipomea
•	 (Individual/NGOs)

A catchment area 
approach seems to be 
a potential solution, 

which could 
make biomass 

power generation 
in Odisha more 

realistic and 
commercially viable.
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INtRoDUCtIoN 
The steam produced by solar or 
biomass thermal energy can power a 
steam turbine to produce electricity. 
A biomass-fired steam generator is 
capable of operating continuously, 
dependent only on the timely availability 
of biomass fuel. A solar thermal steam 
generator is only operational during 
daylight hours. An obvious solution is 
a hybrid system that will deploy a solar 
thermal generator during the day and 
a biomass-fired generator working the 
rest of the time. 

MAjoR CoMPoNENtS 
The major components of a solar–
biomass hybrid power plant are as listed 
below.

 � Biomass boiler
 � Solar thermal plant
 � Integrating mechanism of solar and 

biomass energy 
 � Steam turbine generator

Biomass boiler 
Prior to installing a biomass boiler, a 
thorough fuel assessment should be 
done to determine the quantity and 
types of fuels available in the nearby 
areas. Some fuels are seasonal and are 
available at the time of harvesting. In 
India, the most successful biomass fuels 
are in this category and include rice 
straw, cotton stalks, sunflower stalks, and 
other agricultural wastes that a farmer 
wants removed before new planting.

The availability of such fuels may not 
be continuous and they may have to be 
procured in bulk at harvest time and 
properly stored on the biomass boiler 
premises. Necessary arrangements 
should be made for fuel collection, which 
could include setting up fuel collection 
centres and transporting collected 
biomass to the plant on a regular basis. 
It may also be useful to have a long-term 
contract with a fuel supplier. 

The biomass fuel is weighed and sent 
to a fuel or shredder yard for processing 
to suit the boiler specifications. 

Alternatively, the fuel may be diverted to 
a stockyard. The processing or shredder 
yard has a number of machines to 
convert agricultural residues such as 
cotton and sunflower stalks from raw to 
fine fuel. The processed fuel is delivered 
to a temporary storage yard or sent 
directly to boiler bunkers for firing. 
Due to the typically low density of the 
biomass, boiler bunkers usually store 
fuel for only 7 to 10 minutes.

Different technologies are available to 
fire biomass in the boiler. The selection 
of boiler technology is dependent upon 
the following factors:

 � Gross calorific value
 � Volatile matter
 � Fuel density
 � Moisture content in fuel
 � Ash content
 � Sulphur content
 � Ash melting point
 � Alkali content in ash

For smaller boiler capacities  of 2–30 MW 
units, a travelling grate or bubbling bed 
technology is normally adopted. 

Arun kumar V
Sr. Engineer, Steag Energy Systems India Ltd

Ravindra Mathur
B.Tech, IIT Delhi, 1968. Worked in Nuclear 

Power Corporation, Tata Consulting 
Engineers, Sagrik Process Analysts, Steag 

Energy Systems India Ltd

With a travelling grate boiler, 
processed fuel from boiler bunkers is 
uniformly distributed over the grate, 
fed by feeding screw conveyors and 
pneumatic spreaders. The grate is a 
movable type and fuel will be dumped 
over the grate from the rear of the boiler. 
As the grate travels forward the volatile 
matter in fresh fuel evaporates, leaving 
carbon that will burn slowly and turn to 
ash after complete combustion.

The ash is then dumped into an ash 
hopper at the front of the boiler, where 
a submerged ash conveyor running in 
water below a chute will carry the cooled 
bottom ash to a silo or truck for further 
disposal. Fly ash carried over by flue gas 
will be precipitated in an electrostatic 
precipitator (ESP) and will be collected in 
separate hoppers.

A portion of the fly ash from an air 
pre-heater (APH) and economiser  is 
also collected. All fly ash is conveyed to 
a fly ash silo by a pneumatic conveying 
system where it can be further utilised.

For initial start-up of the boiler, light 
diesel oil (LDO) is fired to 20% of the 
boiler maximum continuous rating, and 
when biomass fuel takes over, LDO is cut 
out. Primary air and secondary and over-
fire air (OFA) are supplied to the furnace 
for complete combustion of the biomass 
fuel. Primary air are supplied by two 60% 
forced draft  fans via the APH and will be 
fed to the furnace through small holes 
under the travelling grate.

The OFA and secondary air are 
supplied by two 60% OFA fans with hot 
air suction taken from a primary air duct 
to the furnace after the APH. The OFA 
and secondary air are supplied for boiler 
combustion at different elevations to 
ensure complete combustion of carbon 
and light fuel particles that are escaping 
along with flue gas. The OFA also acts as 
an air screen to prevent light fuel from 
escaping the furnace. Two 60% induced 
draft fans are also provided to maintain 
the furnace draft and remove flue gas.

The water wall is normally a membrane-
weld type with two-stage super heaters 
and an interstage super heating spray to 
achieve the rated steam temperature. A 
non-steaming economiser is located in 
the second pass to recover the heat from 
the flue gas before it enters the APH. A 
high pressure chemical dosing system is 

provided in the boiler drum to maintain 
the pH of the solution. The steam output 
from the biomass boiler drives the steam 
turbine generator.

Solar thermal system 
We have broadly evaluated two 
concentrating solar power technologies: 
parabolic trough (PT) and linear fresnel 
(LF). In view of the fact that LF is available 
indigenously and costs considerably less 
than PT, we focused on it as the solar 
thermal application.

LF thermal technology uses common 
glass and steel, which have no constraints 
in terms of current production 
requirements. In addition, the power 
block with the boiler and steam turbine is 
similar to conventional coal-fired power 
plants. Therefore, this solar thermal 
configuration has excellent potential 
to achieve capital cost reductions with 
high volume.  Presently, the capital 
expenditure of PT concentrating solar 
power is high because of the limited 
number of providers and users.

Of the two solar concentration 
technologies, LF uses inexpensive flat 
mirrors, the structures are simple and 
light, and sun tracking is simple because 
the receiver is fixed and does not move 
with the mirrors. By comparison, PT uses 
costly parabolic mirrors and has moving 
evacuated tube collectors and complex 
structures.

Advantages of linear fresnel 
technology

 � LF technology converts water directly 
into steam without the use of a heat 
transfer fluid or heat exchanger.

 � Because of the simplicity of LF 
technology, the capital, operations, 
and maintenance costs are low 
compared to other technologies. 

 � The technology uses inexpensive 
elastically curved mirrors readily 
available on the market.

 � The structures are simple and light. 
They are easily fabricated in India and 
the entire plant can be built using 
indigenous technology. 

Hybrid Solar and Biomass 
Power Generating Systems
Hybrid Solar and Biomass 
Power Generating Systems

LEAD ART I C LE

The project is located in 
Les Borges Blanques, Lleida 
(North East of Spain). The 
total plant area is 70 hectares 
and estimated annual net 
production is 98,000 MW

eth
/

year. This plant has a total 
of 336 solar collectors with 
an area of 1,81,000 m2. The 
plant is designed to run 
24 hours a day. The plant is 
owned by Abantia (50%) and 
Comsa EMTE (50%). The main 
biomass fuel is forest waste 
and in addition uses energy 
crops. Here, the CSP plant is 
hybridised with two biomass 
units (2 x 22 MW

th
), which 

supplies thermal power to the 
power block. The hybridisation 
increases the overall efficiency 
and avoids daily start-ups 
and shut downs, which, in-
turn, increases the life of the 
turbine system and utilises 
the electrical infrastructure 
completely. 

Performance Scheme 

 HTF
Turbine

    HT Water

Cooling 
Tower

  Biomass

    Super Heater

Vaporizer
Condenser

  Pre Heater

Description Details / Value

Biomass 
plant 

2 x 22 MW
th

 biomass (main fuel)

Solar field 
capacity

183,120 m2 solar field aperture area

Turbine 
capacity

25 MW (gross)

22.5 MW (net)

Solar field 
temperature 
conditions

Inlet: 293 °C

Outlet: 393 °C

Source: <abantia.com>

TERMOSOLAR BORGES, SPAIN
First Commercial Solar–Biomass Hybrid Plant
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Figure 2. A schematic diagram of day (a) and night-time (b) operation

Biomass  
Gasifiers  
for Powering  
Telecom Towers

India is one of the emerging 
economic super powers. Though 
the overall gross domestic product 

has declined during 2012/13 due to 
various national and international 
market factors, the Indian telecom 
industry is among the sectors that 
have continued to register remarkable 
growth. There has been 2600% growth 
in the subscriber base during the 

period 2001–2011 and is now at more 
than 926 million. The industry expects 
further penetration in remote areas in 
the years to come, which will increase 
the subscriber base further. A study 
by Dr Christine Zhen-Wei Qiang (Lead 
Economist, World Bank) reports that 
a 10% increase in mobile penetration 
makes a positive difference of 0.8% to 
the economic growth. 

Traditionally, the telecom industry, 
especially in rural and remote parts of the 
country, has been dependent on diesel 
generators for powering its transmission 
towers and other auxiliary equipment. 
It is evident from statistics that 60% 
of approximately 400,000 telecom 
towers in India draw power from diesel 
generators, utilising about 2 billion litres 
of fuel a year, and making these towers 

Biomass  
Gasifiers  
for Powering  
Telecom Towers

 � A technology demonstration plant 
is operational in India and detailed 
analysis has been done on LF 
technology in India.

 � The sun tracking system has been 
indigenously developed in India. The 
tracking arrangement is simple.

The solar block that includes the LF 
collector system comprises an array of 
many long, parallel reflectors arranged 
below a low-width, parallel receiver. The 
reflectors are made of elastically curved 
solar-grade low iron glass mirrors. The 
reflectors are equipped with a single-
axis tracking mechanism, allowing light 
from each reflector to be focused onto 
the receiver.

The receiver is essentially an array 
of coated parallel high-pressure boiler 
tubes capable of generating saturated 
steam. The receiver pipes are mounted 
inside an inverted insulated trapezoidal 
cavity. A glass shield is fixed at the bottom 
of the cavity to allow the radiation to 
enter, but prevents convective losses 
from the receiver. The inside surface of 
the cavity is stainless steel and insulated 

on the top and sides to minimise heat 
loss by conduction. The selective coatings 
on the tubes maximise absorption of the 
sun’s rays while greatly reducing heat 
loss by emission of infrared radiation. The 
receiver is positioned above the mirror 
plane to optimise the concentration of 
solar radiation (from the mirror rows of 
appropriate focal length) during sunlight 
hours. The flow rate of fluid is optimised 
for efficient and stable generation of 
saturated steam of appropriate dryness. 
A recirculation pump compensates for 
nominal pressure losses in the solar plant.

Integration 
The parameters in the following section 
are suitable for a 1 MWe system. The 
saturated steam from the solar block is 
passed through a biomass-fired boiler 
and the superheated steam from the 
boiler drives the steam turbine to 
generate electricity. The enthalpy of the 
solar field and biomass superheat is 
shown in Figure 1. 

The bottoming cycle is a conventional 
Rankine cycle with a steam turbine 
condenser, cooling tower, and cooling 

water. During the day, a heated 
water and steam mixture 
from the solar plant will be 
sent to biomass-fired boiler 
to generate 6 TPH (tonnes 
per hour) steam at 420 °C, 45 
bar. This steam is fed into the 
turbine to generate 1 MWe 
power. During the day, the 
utilisation of solar energy will 
be maximised depending on 
the allowable turndown ratio 
of the biomass boiler; the 
biomass fuel consumption 

will be at its minimum. But during the 
night, the plant will run as a stand-alone 
biomass unit to generate the same 
output of 1 MWe.  The relative thermal 
energy contribution of solar and biomass 
is indicated in Figure 2 (a and b).

CASE StUDy 
In the case of a 12-MW solar plus biomass 
hybrid system, the plant will have a 
solar field and biomass-fired generator 
producing 12 MW during the day, while at 
night the plant operates as a stand-alone 
biomass-fired generator of 12 MW. The solar 
unit applies LF technology and the biomass 
unit has a water-cooled grate type boiler. 

In the case study, the solar thermal 
capacity is 10% and the site has a DNI of 
5.56 kWh/m2/day. The integration option 
adopts a solar field as a saturated steam 
generator and additional superheated 
steam is generated by the biomass boiler. 
Auxiliary consumption is assumed to be 
11% and debt–equity ratio is 70:30. The 
capital cost estimate for such a hybrid 
system has been analysed in detail and is 
approximately 78 million Rs/MW, and the 
levelised cost of generation is Rs 4.32/kWh. 
The main advantages of such a hybrid 
system are that during the day biomass 
fuel is conserved, and the start-stop losses 
in the solar thermal plant are avoided 
because the plant runs continuously. 

CoNCLUSIoN 
The stand-alone solar thermal plant 
is not viable due to high capital costs 
and losses due to daily start and stop, 
while biomass plants face feedstock 
uncertainty and logistical challenges. A 
solution is to install small hybrid systems 
of complementary solar and biomass 
energy that can feed local village grids. 
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Figure 1. Enthalpy of the solar field and biomass superheat

Figure 2(a) Figure 2(b)
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some of the largest consumers of diesel 
in India. Extensive use of diesel invariably 
leads to carbon emissions, making the 
telecom sector account for over two 
per cent of India’s total greenhouse gas 
(GHG) emissions. Furthermore, the use 
of diesel to power telecom towers has 
disadvantages for the telecom sector 
as fluctuating international crude oil 
prices and diminishing government 
subsidies on diesel caused an increase 
of about 25% in operating expenses 
(OPEX) in 2012. The pilferage of diesel in 
remote locations also adds to the cost of 
generation.

Foreseeing a win–win situation, the 
Department of Telecom (DoT), Ministry 
of Communication and Information 
Technology (MCIT), is moving towards 
greening the telecom sector by making 
provisions to incorporate renewable 
energy (RE) in its energy mix, both 
off-grid and grid-connected. A white 
paper called ‘Approach Towards Green 
Telecommunications’ was released 
by the Telecom Regulatory Authority 
of India (TRAI) in 2011 and provided 
the following recommendations for 
reducing the telecom sector’s carbon 
footprint. 

 � Green telecom networks. Minimise 
energy consumption in telecom 
networks and increase the use of RE, 
energy-efficient technologies, and 
eco-friendly consumables. Develop 
additional protocols such as carbon 
footprinting of telecom towers and a 
carbon credit policy.

 � Green manufacturing. Reduce 
the overall environmental impact 
of telecom products by adopting 
(i) a lifecycle assessment, (ii) an 
approach for telecom products to 
use eco-friendly components both in 
manufacturing and standardisation 
of equipment, and (iii) reduce the use 
of hazardous substance like lead and 
mercury.

 � waste strategy. Ensure environmen-
tally friendly disposal and recycling 
of materials such as phones and net-
work equipment.

 � Green buildings. Service providers to 
incorporate green principles in their 
building designs to reduce energy 
consumption.

In response to the white paper, the 
DoT developed the National Telecom 
Policy 2012 (NTP 2012). The vision of the 
NTP 2012 is ‘To provide secure, reliable, 
affordable, and high quality converged 
telecommunication services anytime, 
anywhere for an accelerated inclusive 
socio-economic development.’ The 
NTP 2012 encourages increased use of 
alternative energy sources such as RE for 
powering telecom towers through active 
stakeholder participation. Furthermore, 
TRAI has mandated 50% rural towers 
and 20% urban towers to shift to hybrid 
power by 2015; and 75% of rural towers 
and 33% of urban towers to turn to 
hybrid power by 2020. 

The India telecom industry is working 
on greening its infrastructure by replacing 
the existing technology with new 
efficient, eco-friendly equipment. On the 
other hand, telecom companies initiated 
a feasibility and suitability study of 
various renewable energy technologies 
(RETs) in different geographic locations. 
These developments are estimated to 
reduce carbon emissions by as much as 
5 million tonnes and save around $1.5 
billion in OPEX for tower companies.

RENEwABLE ENERGy 
SoLUtIoNS to PowER tELECoM 
towERS
A number of RETs, such as biomass 
gasification, biogas, wind turbines, 
small-hydro, solar photovoltaic (PV), and 
fuel cells, are readily available to cater 
to the energy requirement of telecom 
towers. The suitability of a given RET is 
dependent on the geographic location 
of the telecom tower. Micro hydro in 
hilly regions, wind power in coastal and 
moderate wind energy density regions, 
solar at locations with good insolation, 
and biomass gasification in locations 
where wood or similar biomass is 
available at low cost, are some examples. 
In urban areas, where there are space 
constraints, natural gas (wherever 
available), fuel cells, and solar PV would 
be feasible options.

Though significant work has been 
done by the telecom companies  in 
deploying solar power at many towers, 
it has its limitations. Solar power plants 
generally have low plant load factors and 
do not eliminate diesel consumption 

completely. The electrical load of the 
telecom towers is in the range of 2–4 kW 
with a starting load of about 7 kW. Such 
small capacities are not favourable in 
terms of economic viability. Schemes in 
which part of the electricity generated 
goes for rural electrification would be 
more feasible. 

BIoMASS GASIFIER SyStEM: A 
PowER SoURCE to tELECoM 
towERS
Biomass gasification is a technology 
that converts solid fuels (wood/wood-
waste, agricultural residues, etc.) into a 
combustible gas mixture normally called 
producer gas. Several biomass residues 
can be used for gasification. 

Biomass gasification systems 
specifically developed for powering 
telecom towers are readily available. 
These systems are quite robust with 
automation and remote controls. Hence 
tower companies can readily move to 
gasification systems to replace either 
grid or diesel generator power. The 
biomass gasification-based systems for 
the telecom towers have the following 
features and benefits:

Complete automation

�	Auto-start and stop control to avoid 
human intervention

�	Auto-sequence control ensures smooth 
start-up shutdown and protection 

�	Programmable logic controller 

�	Monitoring of generator voltage, 
current, power, frequency, and power 
factor

�	Provision for manual operation of 
system to meet emergency situations

�	Seamless integration of biomass 
gasifier system, engine, and generator 
(safety controls included in control 
panel)

�	Alarm activation for faults

Remote monitoring and control

�	Anytime, anywhere access of all the 
plant parameters through secured 
gateway

�	Centralised monitoring and control 
for different power stations located at 
different geographic locations

�	Remote control of plant operation and 
tuning of critical parameters through 
secure access

�	 Display of data, trend, and alarm 
logging for each parameter 

�	 Historical record of each 
configured parameter for the 
desired period

�	 Scheduled and event-based 
reports, notifications, and SMS

�	 Access control for reports and 
configuration 
                                                                                                                                              

Though automated/ remote-controlled 
systems are available in the market, 
maintenance and other allied operation 
are labour-intensive. Due to remote 
geography and frequent maintenance of 
the system, most of the tower companies 
are reluctant to operate gasifier systems 
on their own. Hence, renewable energy 
service companies (RESCOs) who own, 
operate, and maintain power plants and 
sell power to the telecom companies are 
highly desirable. This would definitely 
facilitate the greening of telecom sector. 
However, RESCOs will come forward to 
invest in such a model only when the 
economics are attractive. Table 1 gives 
the parameters to be considered in 
calculating the cost of generation. 

According to the Central Electricity 
Regulatory Commission (CERC) norms, 
the capital cost for a typical 10 kW gasifier 
system for power generation is about Rs 
6 lakh, whereas a technology provider 
such as Ankur Scientific estimates the 
cost at about Rs 9 lakh. As biomass 
residues are available only during the 
harvest season, there is no constant 
supply in the market so the price varies 
throughout the year. 

As per the CERC biomass tariff 
order, the average price of Rs 2500 per 
tonne of biomass has been used in 
the estimation. With other parameters 
defined in the above table, the cost of 
generation works out to Rs 9–12 per 
kWh of electricity delivered. In contrast, 
one litre of diesel produces 10 kWh of 
energy, but a lower conversion efficiency 
in the range of 30%–40% delivers 3–4 
kWh of energy. Considering the price 
of diesel at Rs 40 per litre and other 
associated costs, the delivered cost per 
unit is about Rs 15. Hence replacement 
of diesel electricity generation system 
with biomass gasifier provides an 
economically viable option.

Apart from the economic viability, 
biomass gasifier systems lead to 
environmental and socio-economic 
benefits. Energy release from biomass 
residues does not add additional carbon 
dioxide to the atmosphere as long as 
biomass is generated sustainably. Hence 
sustainable biomass is nearly carbon-
neutral and facilitates the overall goal of 
GHG reduction. In addition, installation 
of biomass gasifier systems would 
provide local employment opportunities 
during fuel collection and storage, and 
in system operation and maintenance. 
Income generated from the sale of 
biomass residues would earn additional 
revenue to the small and marginal 
farmers. This would help in improving 
the livelihoods of rural population. As 
per Ankur Scientific’s estimate, a typical 
10 kW system can yield revenue of Rs 
60,000 per month and 70% of it would 
flow back to the rural economy.

As India is already a world leader in 
the development of small- and medium-
scale biomass gasifier systems, there is a 
definite need to take the next logical step 
of deploying small stand-alone systems 
at the telecom tower sites throughout 
rural India. This would lead to generating 
cheap, green, sustainable power, while 
saving diesel and the environment. The 
most important and beneficial result of 
it would be economic and social growth 
in rural areas. ■

table 1. Parameters considered for calculating the cost of 
generation for a typical 10 kw gasifier system
Parameter Value/Unit
Capacity* 10 kW
Capital cost Rs 5.72  lakh

Debt
70%
Rs 4 lakh

Equity
30%
Rs 1.72 lakh

Plant load factor 80%
Auxiliary consumption 20%
Gross generation 70,080 kWh/year
Net generation 56,064 kWh/year
Specific fuel consumption 1.2 kg/kWh
Biomass requirement 84,096 kg/year
Fuel cost Rs 2.8/kg
Operation and maintenance cost Rs 42,290/year
Return on equity 20%

Working capital

•	 Operation and maintenance 1 month
•	 Spares 15%
•	 Biomass stock 4 months

*The average load of the single tower system is 2–4 kW with starting load of 7 kW.
Source: Central Electricity Regulatory Commission and Ankur Scientific Energy 
Technologies Pvt. Ltd
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The ‘Policy for Management and Utilization of Paddy Straw in Punjab’ was approved by the 

state cabinet, Punjab, in October 2013. This policy is important because paddy is cultivated 

in 2.8 million hectares in the state and generates about 20 million tonnes of paddy straw 

every year. Basmati rice is generally harvested manually and the straw generated is 

used as cattle feed and for rope-making; but the other varieties of paddy are harvested 

mechanically, leaving considerable stubble in the field, which is then burnt by farmers to 

prepare their farms for the next crop. This practice results in considerable emissions such 

as particulate matter and black carbon, and in the loss of soil micro-organisms. There is a 

need to diversify the cropping pattern, thus reducing the area under paddy cultivation. This 

can happen only when the state is able to offer some other economically viable options 

to its farmers. And until this is achieved, the move by the state cabinet seeks to put an 

effective policy for the management and utilization of paddy straw in place.

oBjECtIVES

The main objectives of the policy 
approved by the Punjab state 
cabinet are as follows:

 � Protect the environment from air 
pollution and prevent loss of soil 
micro-organisms caused by in situ 
burning of rice straw.

 � Prevent loss of invaluable biomass, 
and with it, nutrients and minerals. 

 � Promote utilisation of paddy straw 
as a resource for the following 
benefits: energy from biomass 
(power generation from paddy straw; 
briquettes from paddy straw for 

decentralised utilisation in brick kilns, 
and to meet other fuel requirements); 
use as industrial raw material (for 
production of bio-ethanol; for 
packing material; for paper/board 
industry); use as food, fodder, and 
manure (as animal hay bedding, as 
fodder after nutrient enrichment, as 
a medium for mushroom cultivation, 
for composting). 

 � In-situ management by retention and 
incorporation in soil through the use 
of Happy Seeders and rotavators. 

 � Promotion of research and 
development: optimising existing 
technologies and developing novel 

technologies for the use of paddy 
straw as industrial raw material 
(as fuel or processing for new 
products); scale-up of innovative 
technologies from lab to pilot and 
commercial scales and promotion of 
demonstration projects; developing 
and upgrading agricultural machinery 
which facilitates collection, utilisation 
or incorporation of paddy straw in 
soil; developing suitable agricultural 
technologies for paddy straw 
management without affecting 
productivity; promoting genomic 
studies and biotechnological inter-
ventions for reduction of silica in 
paddy biomass and for hastening its 
degradation in natural environments; 
identification and promotion of dwarf 
rice varieties with low silica content. 

 � Promote private–public participation 
(PPP) through extension activities and 
capacity-building programmes and 
effective utilisation and management 
of paddy straw. 

Strategies
The Government of Punjab has laid 
down the following strategies to achieve 
the above-mentioned objectives.

 � The Government of Punjab has 
prohibited indiscriminate burning 
of leftover paddy and wheat straw/
stubble in the whole of the state 
vide Notification No. 3/162/2006-
STE(4)/946 dated 22.10.2013.

 � The State would endeavour to 
promote R&D for development of 
boilers based on use of 100% paddy 
straw as fuel. It would plan to ensure 
utilisation of 1 million tonnes of paddy 
straw as fuel for 200 MW capacity 
biomass power plants by 2017 in the 
Build–Own–Operate (BOO) mode 
and 3 million tonnes of paddy straw 
for 600 MW generation capacity of 
biomass power plants by 2022 as per 
state NRSE Policy 2012.

 � The State would promote R&D for  the 
study of combustion behaviour of 
rice straw, and for the development 
of appropriate briquetting machines 
for rice straw, taking into account 
the likely impacts of silica on wear 
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and tear of these machines, so as 
to implement and popularise the 
technology by 2017.

 � The State would promote R&D for the 
production of ligno-cellulosic ethanol 
from paddy straw by establishing a 
pilot plant of 0.75 KLD (kilolitres per 
day) (from 3 tonnes paddy straw) by 
2014, upscale the same to 25 KLD 
(from 100 tonnes paddy straw) by 
2017, and promote further replication 
of the same in the state for ultimate 
utilisation of 1.5 million tonnes of 
paddy straw per annum by 2027 
(assuming 45 such plants shall be 
established, each consuming 30,000–
35,000 tonnes of paddy straw per 
annum) to produce 0.37 million KLD 
of ethanol for use as blend in petrol 
(based on 10% blending in current 
requirement of petroleum products 
in the State).

 � The State would promote and 
encourage continued use of paddy 
straw in paper/board and packing 
industry.

 � The State would promote and 
encourage development of storage 
facilities in PPP mode in command 
area of industries using paddy straw.

 � The State would promote utilisation 
of up to 0.1 million tonnes of paddy 
straw through public participation as 
animal hay bedding, use as fodder, 
composting, biogas generation 
through anaerobic digestion, and 
mushroom cultivation.

 � By 2017, the State would incentivise 
incorporation of at least 50% of 
the present generation of paddy 
straw in the field through the use 
of Happy Seeders and rotavators 
or disc harrows, provided through 
agricultural service centres set up at 
the block level to promote optimum 
utilisation of the said farm machinery 
(it is uneconomical for farmers to 
procure this machinery themselves 
at present), and other appropriate 
agricultural practices and build 
capacities through awareness and 
extension education. 

 � The State would promote agricultural 
mechanisation through R&D on the 
following:

• Improve machines for reaping, 
raking, collection, and baling of 
paddy straw in the fields.

• Improve machines for chopping of 
paddy straw to facilitate briquetting 
or incorporation into the soil.

• Enhance composting/biomethanation 
of paddy straw by hastening its 
digestion to facilitate use as manure.

 � The State would promote R&D 
for biotechnological approaches 
to reduce silica and enhance 
decomposition of paddy straw so 
that the biomass can be utilised as 
fuel as well as raw material for other 
industrial applications.

 � The State would endeavour to 

approve projects aimed at utilisation 
of paddy straw as raw material in 
keeping with the existing industrial 
policy of the State, meaning thereby 
that the project developer using 
paddy straw would be entitled to all 
incentives and benefits as permissible 
under the Industrial Policy.

 � The State would endeavour to 
facilitate signing of power purchase 
agreements between the project 
developers who aim to produce 
electrical energy using paddy straw 
as raw material, and the Punjab State 
Power Corporation Ltd.

 � The State would endeavour to define 
the catchment area for each of the 
project developers who propose to set 
up an industrial unit in the State based 
on paddy straw as raw material for all the 
production purposes or uses identified 
in this document or otherwise.

Implementation
The Department of Science, Technology 
and Environment, Punjab, is the 
nodal department to facilitate the 
implementation of the policy. It 
will be supported by the following 
partners: Department of Agriculture, 
Department of Industries, Department 
of Animal Husbandry, Punjab Pollution 

Control Board, Punjab State Council 
for Science and Technology, Punjab 
Energy Development Agency, Punjab 
Agricultural University, and the National 
Agri-Biotechnology Institute.

The Department of Science, Technology, 
and Environment (Government of Punjab) 
will deal with all issues for clarification, 
interpretation, amendment, and relaxation 
of provisions contained in this policy. In 
the event of a dispute in interpretation 
or implementation of the policy, the 
Secretary of the said Department would 
be the sole arbitrator. ■

oBjECtIVES
The Policy aims at maximising the 
utilisation of Punjab’s considerable 
resources in the NRSE sector and seeks 
to achieve the following objectives:

 � Maximise and improve the share of 

NRSE to 10% of the total installed 
power capacity in the state by 2022. 

 � Promote renewable energy (RE) 
initiatives for meeting energy/
lighting needs in rural areas and 
supplementing energy needs in 

urban, industrial, and commercial 
sectors.

The following strategic initiatives have 
been listed to achieve these objectives:
1. Create conducive conditions for 

The Government of Punjab has formulated the 'New and Renewable Sources of Energy (NRSE) 
Policy – 2012' to develop and promote NRSE-based technologies and energy conservation 
measures; and to provide financial and fiscal assistance in those areas. The Policy seeks 
to address the problems arising from the depletion of conventional sources of energy and 
environment pollution. It replaces and supersedes the previous policy notified vide No. 
10/106/2006-STE (1)/5390 dated 24 November 2006, unless specifically stated otherwise. 
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This article is a summary of the Notification 
No. 10/174/2012/STE(3)/4725 dated 26 
December 2012 issued by the  Department 
of Science, Technology, Environment and 
Nonconventional Energy, Government of 
Punjab; and is non-binding.

attracting private sector investment 
in NRSE projects along with 
broader participation by the public 
community/civil society.

2. Provide decentralised RE for 
agriculture, industry, commercial, 
and household sectors, particularly 
in rural areas, thereby improving 
the quality of power and reducing 
transmission and distribution losses.

3. Give support to specific NRSE 
projects and schemes for generating 
energy and conserving energy 
through energy efficiency.

4. Support research and 
development, demonstration, and 
commercialisation of new and 
emerging technologies in the RE 
sector such as fuel cell, hydrogen 
and chemical energy, and alternate 
fuels for transportation.

NRSE thrust areas
NRSE includes small hydro up to 25 MW; 
biomass including cogeneration; solar 
photovoltaic (SPV); solar thermal; urban, 
municipal and industrial solid/liquid 
wastes; biomethanation; gasification; 
wind; and new NRSE sources like fuel cells, 
hydrogen, and biofuels of any capacity. It 
is a form of energy that would mitigate 
carbon dioxide emissions and combat 
climate change. The Policy spells out 
that the State of Punjab would promote 
investment through private–public sector 
participation in the following areas.

Small/mini/micro hydro
Punjab has an extensive irrigation 
canal network with an estimated total 
potential of over 250 MW. The state 
government wishes to exploit the total 
potential by the year 2022.

Biomass/agricultural residue
Punjab holds tremendous potential for 
energy generation from agricultural 
residues like cotton stalks, paddy straw, 
and paddy husks. It seeks to achieve a 
target of 600 MW power generation in 
this sector by 2022. 

Urban, municipal, and industrial 
liquid/solid waste
Currently, about 5000 tonnes of 
municipal, urban, and industrial solid 
waste is being produced every day in 

the urban areas of Punjab. It is proposed 
to achieve a target of 50 MW power 
generation in this sector by 2022.

Solar power generation
Punjab’s potential for solar energy is 
huge, with over 300 days of sunshine 
in a year and insolation levels varying 
between 4 and 7 kW/m2. Solar power 
generation capacity is targeted to be 
1000 MW by 2022. 

Wind power
The necessary wind speed is not 
available in Punjab; hence the wind 
power potential is low in the state. The 
Policy mentions that the government 

will support programmes to set up 
innovative technology-based wind 
turbines.

Upcoming NRSE technology-
based projects
Fuel cells, hydrogen energy, geothermal 
energy, biofuels, and bioethanol have the 
potential to be exploited commercially 
in the near future. The Government 
of Punjab encourages Punjab Energy 
Development Agency (PEDA) to set 
up pilot, research, demonstration, and 
commercial projects in this up-and-

coming NRSE technology sector and 
to make them available to project 
developers for facilitation.

 Promotion of green technologies
The Policy states that PEDA shall facilitate 
and promote green technologies (such 
as electric vehicles, compressed biogas 
for transportation, and green battery 
technologies) in the state for enhancing 
economic and industrial development. 

Energy conservation
Conservation of energy in all sectors 
of the economy can bridge the energy 
demand–supply gap in the state. The 
State has issued notifications for the 

mandatory use of Bureau of Indian 
Standards–approved and minimum 
Bureau of Energy Efficiency (BEE) 4-Star 
labelled pump sets and the promotion 
of energy-efficient buildings. Many 
demonstration projects to this effect 
have been initiated. Also, the Energy 
Conservation Building Code was 
launched by the BEE, Ministry of Power, 
Government of India, on 27 May 2007 
to be implemented on a voluntary 
basis. An energy conservation action 
plan team has also been constituted 
under the Principal Secretary, Science 

and Technology, Environment and Non-
Conventional Energy Sources (NCES).

FACILItAtIoN oF NRSE 
PRojECtS
The Policy mentions that the Government 
of Punjab shall provide assistance for the 
setting up of NRSE projects in the state. 
In addition, the Government shall also 
provide fiscal and technical assistance 
to encourage the setting up of these 
projects.

PEDA is the nodal agency on behalf 
of the Government of Punjab for 
implementation of the NRSE Policy and 
a single window clearance mechanism 
of project proposals has been proposed.

As per the Policy, ‘all NRSE projects, 
including small hydro projects up to 25 
MW capacity, biomass independent power 
producers (IPPs), megawatt-scale PV and 
solar thermal projects, waste-to-energy 
projects under IPP mode, and megawatt-
scale rooftop solar PV for net metering/
sale of power, shall be allocated through 
competitive bidding by PEDA. Projects 
under renewable energy certificate (REC) 
mechanism may be allocated through 
competitive bidding based on the 
percentage share of REC price.’

Self-identified projects in the fields 
of small hydro; waste-to-energy based 

on cattle dung, vegetable waste, and 
poultry waste; and biomass power 
projects based on energy plantation and 
rice mill integrated shall be allocated 
on the recommendation of the Project 
Allocation Committee on a case-by-
case basis. For up-and-coming NRSE 
technology demonstration projects, the 
MoU route may be considered.

All NRSE projects with a capacity of 
up to 1 MW shall be allocated on the 
recommendation of PEDA, whereas 
all NRSE projects with a capacity of 
more than 1 MW shall be allocated on 
the recommendation of the Project 
Allotment Committee.

RE tARIFF
The Policy says that the NRSE projects 
shall be provided preferential tariff 
for sale of power as per Punjab State 
Electricity Regulation Committee 
(PSERC) RE tariff orders and shall be 
governed by RE regulations.

‘The preferential tariff of sale of power 
to the Punjab State Power Corporation 
Ltd (PSPCL)/licensee from NRSE projects 
to be set up under this Policy shall be as 
notified by the PSERC for the financial 
year in which PPA is signed but shall 
be revised as per tariff notified for the 
financial year in which the scheduled 

date of commissioning of the project 
falls except in case of solar PV and solar 
thermal power projects in which the 
tariff applicability is for two years and 
three years, respectively, inclusive of 
the financial year in which the power 
purchase agreement (PPA) is signed in 
accordance with the Central Electricity 
Regulatory Commission (CERC) RE 
regulations. Likewise, in the case of 
NRSE projects allocated through tariff-
based competitive bidding/discount on 
preferential tariff, the tariff arrived after 
competitive bidding/discounted tariff 
shall be applicable in accordance with 
CERC RE regulations.

The developer in technologies/
resources where tariff has not been 
notified by the PSERC shall be required 
to submit petition to the Commission for 
determination of tariff.

To maximise the availability of NRSE 
power for PSPCL/licensee and to meet 
its renewable purchase obligation (RPO), 
NRSE-based captive/cogeneration power 
projects set up and commissioned 
during the period of NRSE Policy-2006 
having surplus power and not registered 
with PEDA so far, or not signed the 
implementation agreement, will be 
allowed to get themselves registered 
with PEDA and to sign agreement to 
facilitate power purchase by PSPCL/
licensee. PSPCL will sign only long-term 
PPAs with such registered projects on the 
last escalated tariff of NRSE Policy-2006 
payable for FY2011/12.

As per PPAs signed with PSEB (now 
PSPCL) by IPP biomass/biogas power 
projects allocated by PEDA and set 
up during the period of NRSE Policy 
2001, the tariff has become stagnant at  
Rs 3.49 per unit since 2006. The generic 
tariff as per RE tariff regulation 2012 
notified by CERC and adopted by PSERC 
for biomass power projects allows 5% 
annual rise in the fuel cost for the tariff 
period from the date of commissioning. 
Therefore, to enable these projects 
to continue generation, the tariff for 
these projects will be redetermined by 
PSERC for the remaining period of PPA.
No parallel operation charges shall be 
levied on NRSE projects. ■
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With a total land area of 65,610 
square kilometres, Sri Lanka is 
home to 20.2 million people 

(2012 census). Approximately 76% of 
the population lives in rural areas where 
the main occupation is agriculture, with 
smallholders making up the majority of 
farmers.  

Economic growth is typically 
accompanied by energy demand, and 
the modern energy services needed 
to support development in Sri Lanka 
must be provided securely and reliably 
while protecting the environment. In 
recent years, Sri Lanka has improved 
its energy sector, and by the end of 
September 2013 had achieved a national 
electrification rate of 95%. However, the 
longer-term challenge is to reduce its 
high dependence on expensive and 
environmentally harmful fossil fuel 
energy.  Specific targets include: 

 � Increase the generation capacity of 
the system from its present level of 
3368 MW to 6400 MW by 2025.

 � Increase the share in grid energy 
supply by non-conventional 
renewable energy (NCRE) sources 
from 4.1% in 2007 to 10% by 2016, 
and 20% by 2020.

 � Reduce the technical and commercial 
losses of the transmission and 
distribution network from 14.6% in 
2009 to 14% by 2012, 13% by 2016, 
and 12% by 2020.

The energy policy landscape of Sri Lanka 
includes a host of renewable energy (RE) 
supports. Regulatory policies and targets 
include RE targets, feed-in tariffs, electric 
utility quota obligation/renewable 
portfolio standards, net metering, a 
biofuels mandate, a heat obligation, and 
a renewable energy certificates (REC) 
programme. 

Under fiscal incentives, there are 
capital subsidies, grants and rebates, 
investment or production tax credits, 
tax exclusions, and energy production 
payments. There is also a combination 
of public investments in the form of 
loans or grants, and public competitive 
bidding or tendering. 

To meet the target of 10% of electricity 
generation through NCRE resources by 
2016, the development of small NCRE 
plants below 10 MW capacities are 
promoted under standardised power 
purchase agreements (SPPAs). From 2010 
to 2013, 137 plants with aggregated 
capacity of 352 MW were connected 
to the grid. These plants included mini 
hydro, wind power, solar energy and 
dendro (woody biomass) power.

Biopower (biomass-based electricity) 
is an increasingly important part of 
the energy mix in Sri Lanka. Biomass 
is second only to petroleum in energy 
supply in the country, but most is 
‘traditional biomass’, which is primarily 
used domestically for cooking (Table 1).

BIoMASS PotENtIAL
Biomass comes in different forms, and 
the most common in Sri Lanka are fuel 
wood, municipal waste, industrial waste, 
and agricultural waste. Although the 
majority of energy needs of the rural 
population in Sri Lanka are fulfilled by 
firewood, its application in electricity 
generation is not yet widespread. 
However, its potential is considered 
enormous. Developing indigenous 

biomass-fired power will have national 
benefits, and at the local level, small-
holder farmers could supplement their 
income by providing fuel wood. 

Paddy (rice) is a main agricultural crop 
in Sri Lanka (over 0.76 million ha).Besides 
paddy, tea, rubber, and coconut are the 
other major export crops. The potential 
power generation capacity from the 
agricultural waste generated from 
these crops is substantial. There are also 
encouraging signs of increased interest 
among developers for establishing 
dedicated plantations for biomass-
based power generation. 

With admirable foresight in 2005, 
the government recognized the need 
to elevate biomass as a commercial 
crop as well as an option for electricity 
generation. Accordingly the government 
declared Gliricidia sepiuma a plantation 
crop. 

Gliricidia is a tree found growing wild 
throughout Sri Lanka. It can reach 10–12 
metres in height and tolerates being cut 
back to crop height annually (making it 
a short-rotation tree). On plantations, it 
is used as a shade tree, and because it 
fixes nitrogen in the soil, it boosts crop 
yields significantly without the expense 
of chemical fertilisers. Small-holders also 
use the tree for fencing, support for other 
crops, and animal fodder. Approximately 
0.72 million ha of marginal land in 
Sri Lanka has been deemed suitable 
for energy plantations, especially for 
Gliricidia, which can yield 25 tonnes of 
fuel wood per hectare.

Globally, almost 90% of biopower is 
generated from solid biomass fuels, with 
landfill gas, biogas, synthesis gas (also 

known as syngas), and liquid biofuels 
making up the remaining 10%. The main 
types of commercial biopower systems 
are medium- to large-scale direct-fired 
(similar to most coal- and gas-fired 
power plants), co-fired, gasifiers, and 
smaller scale modular systems. Together 
they produce approximately 1.4% of the 
world’s electricity generation (compared 
to coal at 41%). 

The main biopower generation 
applications in Sri Lanka are listed below.

 � Solid biomass (dendro): Power plant 
using woody biomass, grown in a 
sustainable manner, either by the 
power plant company or through 
a system of out-growers, without 
depending on the yield of natural 
forests, agricultural, or other waste 
material.

 � Solid biomass (agricultural and 
industrial waste): Power plants using 
agricultural waste (such as rice husk), 
and industrial waste (such as saw dust 
and wood off-cuts).

 � Municipal solid waste (MSw): Power 
plants converting the energy in 
municipal solid waste to electricity.

 � Cogeneration or combined heat 
and power (CHP): The simultaneous 
generation of electricity and useful 
heating and cooling from the 
combustion of a fuel. It is common in 
pulp and paper mills, refineries and 
chemical plants. CHP is considered 
the most energy-efficient method of 
transforming energy from biomass into 
electric power. Small CHP plants are 
an example of decentralised energy.  

 � Co-firing: The combustion of two 
different types of materials at the same 

time. In the context of sustainability, 
it means the use together of two (or 
more) fuels, the primary being fossil 
and the secondary from another 
source (renewable or residual), in 
a boiler originally designed for 
fossil fuel, either using the original 
combustion system or additional 
devices. For example, biomass is co-
fired in existing coal power plants 
rather than in new biomass plants. 

BIoMASS FEED-IN tARIFF 
PoLICy
Sri Lanka has a policy target of increasing 
NCRE to 20% by 2020. One of the key 
features of the NCRE sector in the country 
is that the majority of generation plants 
are managed by the private sector. 

To sustain investment in the sector, 
the government believes that a fair 
return should be available through NCRE 
tariffs. Thus, in 2010, Sri Lanka launched 
a sophisticated programme of feed-in 
tariffs (FIT). The current programme has 
two options: one a flat or fixed-price 
tariff without inflation protection, and 
the other a three-tier option that varies 
the tariff with the price of the base fuel 
rate, operations and maintenance, and 
the year of operation. 

The tariffs and their associated 
power purchase agreements are 
standardised. The tariffs are cost-based 
and technology-specific, and the 
developers have the option of selecting 
either the three-tier or the flat tariff. 
SPPAs are applicable to projects with a 
rated generating capacity up to 10 MW, 
are valid for a period of 20 years, and are 
extendable by mutual consent.

Biopower in Sri Lanka 
An Overview

Michael  Lytton  is an expert on Energy Policy and 
Communication; and is Founder and Principal, Lytton Consulting
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 table 1. Share of primary energy supply by source  (%)

Primary energy 
source 2000 2005 2009 2010 2011 2012

Biomass 50.7 47.3 48.3 45.8 43.7 43.5

Petroleum 41.5 43.5 41.7 400.9 43.4 45.3

Coal – 0.7 0.6 0.6 2.9 4.0

Major hydro 7.7 7.8 8.1 11.1 8.5 5.7

New renewable 
energy* 0.1 0.7 1.4 1.7 1.6 1.6

*New renewable energy and non-conventional renewable energy have the same meaning. The 

acronyms NRE and NCRE are commonly used, but with the same denotation. 

Source: Sri Lanka Sustainable Energy Authority, Energy Statistics 2012

Gliricidia sepiuma
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The selection between Options 1 
and 2 (below) is at the discretion of 
the developer at the time of signing 
the SPPA. Any other renewable energy 
technology (electricity produced 
based on an SPPA) that does not have 
a declared tariff is offered a flat tariff of 
Rs 25.09/kWh for 20 years. (The current 
rate is Rs 25.09.)  Below are the two tariff 
options for 2012/13.

The FIT in Sri Lanka is calculated by taking 
into account the estimated cost of the 
project and a declared return on equity 
to private sector investors and plant 
operators. The government, however, 
is not in a position to bear the full 
costs, which are passed on either to the 
electricity consumer or to the taxpayer. 
Consequently, the process for tariff 
setting has become more transparent, 

with the Public Utilities Commission of 
Sri Lanka (PUCSL) declaring that it ‘ . . . is 
duty bound to protect the interests of the 
electricity consumer. Therefore feed-in 
tariffs are finalized [by] the Commission 
through the public consultation process.’ 

Towards the end of a calendar year, the 
Ceylon Electricity Board (CEB), with input 
from the Sri Lanka Sustainable Energy 
Authority, compiles the FIT proposal for 
the coming year and submits it to the 
PUCSL. The PUCSL publishes the CEB 
proposal, conducts public hearings, 
and receives comments. It then makes 
necessary changes and announces the 
FIT at the beginning of the year.

Despite this transparency and the 
expressed duty of the PUCSL to protect 
the interests of the electricity consumer, 
Sri Lanka now has some of the highest 
FITs for wind, hydro, and biomass in the 
developing world. For example, Sri Lanka 
biomass firms were paid Rs 20.70/unit 
in 2012, compared to the equivalent of  
Rs 4.74 in Thailand, Rs 9.85 in Malaysia, 
Rs 10.46 in Madhya Pradesh (the central 
Indian state), Rs 11.37 in Uganda, and Rs 
16.00 in US state of Minnesota (Source: 
Lanka Business Online, April 2014)

Sri Lanka’s central bank has raised 
a warning flag over the rising burden 
of renewable power on consumers, 
particularly as the proportion of NCRE 
in the grid increases. In its 2014 annual 
report, the bank states, ‘Although the 
country is keen on including more 
renewable energy to its total generation 
plan due to its sustainable and 
renewable nature, the current tariff of 
NCRE sources keeps rising compared to 
other conventional energy sources.’ 

In the latest tariff decision (Table 2), 
rates moved up between 20% and 38%, 
despite the earlier rates already being 
among the highest in the world.

To reduce costs and to ensure that the 
public is not burdened by escalating 
tariffs, the central bank encourages 
Sri Lanka to exploit advanced NCRE 
technologies. It could also have pointed 
out that the renewable lobby in Sri Lanka 
has played an effective role in pushing 
up tariffs to capture high profits (Lanka 
Business Online, April 2014)

The recent efforts to promote the use 
of biomass for power generation have 
started to show results. As of September 
2013, there were four biomass energy 
plants connected to the grid, having a 
total capacity of 16.5 MW. There are also a 
number of MSW projects either planned 
or under way in and around Colombo. 
Table 3 presents the number of projects 
and electrical capacity of existing and 
pending NCRE projects as of September 
2013. 

RECENt PRojECtS
The Sri Lanka Sustainable Energy 
Authority, in collaboration with 
the Colombo Municipal Council, 
implemented the first MSW pilot project 
at Jathikapola in Narahenpita. This project 
was planned to generate 26,280 kWh of 
electricity per annum. InfraCo Asia has 
also announced the Kotte Waste to 
Energy Project, with capacity to handle 
580 tonnes per day. This represents 
roughly half of Colombo’s waste 
generation, and the energy produced by 
the project could supply around 30,000 
households at current average usage in 
Sri Lanka.

Last year, the United Nations 
Development Programme (UNDP) 
announced that it would be partnering 
with the UN Food and Agricultural 
Organization (FAO), the Ministry of 
Environment and Renewable Energy, the 

Forest Department of Sri Lanka, and the 
Sustainable Energy Authority in a project 
funded by the Global Environment 
Facility (GEF). The aim of the project is 
to develop fuel wood plantations and 
sustainable biomass supply chains. 

In April 2014, Tokyo Power, the energy 
arm of the nation’s leading cement and 
concrete manufacturer, Tokyo Cement 
Group, opened its second biomass 
power plant in Sri Lanka. Tokyo Power 
successfully pioneered the first plant of 
its kind in Sri Lanka with their 10 MW 
plant in Trincomalee, and the new Rs 2.4 
billion plant will supply the largely rural 
region of Mahiyanganaya with 5 MW 
of energy. The main fuel source will be 
Gliricidia, obtained from plantations or 
from farmers in the region who grow 
these trees through Tokyo Cement’s out-
grower agricultural programmes.

The dendro plant is expected to 
generate approximately 40 million kWh 
annually and supply some 30,000 rural 
households. Tokyo Cement said it aims 
to engage 20,000 farming families and 
promote Gliricidia growing across 2500 
acres of Mahiyanganaya, contributing 
an estimated Rs 24 million per month 
in direct cash flow to farmers in the 
region. This strategy stimulates the local 
economy while bringing electricity 
to homes in the community. (Source: 
Sunday Times of Sri Lanka, 20 April  
2014.) ■

option 1: three-tier tariff
The three-tier tariff consists of a fixed rate, escalable operations and maintenance 
(O&M) rate, and escalable fuel rate. These tariffs apply to new SPPAs signed 
between 1 January 2012 and 31 December 2013.

technology

Escalable 
base 
o&M rate 
(LkR/
kwh)

Escalable 
base fuel 
rate (LkR/
kwh) Fixed rate (LkR/kwh)

Royalty to 
govt. paid 
direct by 
the utility 
(% of total 
tariff) 
(LkR/kwh)

year 
1–20

year 
1–20

year 
1–8

year 
9–15

year 
16–20

year 
16–20

Biomass 
(dendro)

1.50 (1–15 
years),  
1.88 (16–
20 years)

12.25 9.80 3.72 3.38 None

Biomass 
(agricultural 
and 
industrial 
waste)

1.50 
(1–15 
years),  
1.88 (16–
20 years)

6.13 9.80 3.72 3.38 None

Note 1: Escalation of O&M rate and fuel rate shall commence from 1st day of the 
month of January immediately after the commercial operation date.
Note 2: The applicable escalation rate for each subsequent year shall be the rate 
announced for that particular year.
Note 3: To compensate for the higher tariffs in tier 1, developers will be required 
to deliver in tier 2 an average amount of energy at least equal to that delivered 
in tier 1. This obligation will be stipulated in the agreement, with corresponding 
penalties for non-delivery in tier 2.
Note 4: Biomass (dendro) means sustainably grown fuel wood.

option 2: Flat tariff

technology
All inclusive rate (LkR/kwh) 
for year 1–20

Biomass (dendro) 25.09

Biomass (agricultural and industrial 
waste)

17.71

Note 1: The flat tariff will not be escalated for any reason over the entire 20-year 
period.
Note 2: Extensions after the 20th year will be at the same rate as for an option 1 
project.
Source: Public Utilities Commission of Sri Lanka.

table 2. Flat tariff, all-inclusive rate (for 
years 1–20) in USD/kWh used since 2007

year Biomass rate (USD/kwh)

2007 0.107

2008 0.113

2009 0.164

2010 0.164

2011 0.183

Source: Feed-intariff in Sri Lanka, 
Energy Forum, January 2012.

table 3. Status of non-conventional renewable energy sector, 
September 2013

Description Project type
No. of 
projects

Capacity 
(Mw)

Commissioned
projects

Mini hydro power 119 255.370

Biomass-agricultural and industrial 
waste power

2 11.000

Biomass-dendro power 2 5.500

Solar power 4 1.378

Wind power 10 78.450

total - commissioned 137 351.698

Standardised
Power purchase
Agreements
(SPPAs) signed 
projects

Mini hydro power 64 149.802

Wind power 3 21.100

Biomass-agricultural and industrial 
waste power

2 4.000

Biomass-dendro power 10 56.770

Biomass-municipal solid waste 1 10.000

total – SPPAs signed 80 241.672

Source: Sri Lanka Ministry of Power and Energy, Performance 2013 and 
Programmes for 2014

In Sri Lanka, the United 
Nations Development 
Programme would be 

partnering with the UN Food 
and Agricultural Organization,  
the Ministry of Environment 
and Renewable Energy, the 

Forest Department of Sri 
Lanka, and the Sustainable 

Energy Authority in a project 
funded by the Global 

Environment Facility to 
develop fuel wood plantations 

and sustainable biomass 
supply chains. 

I N TERNAT IONAL S TORY IN TERNAT IONAL S TORY
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The workshop on ‘Regulatory 
and Financial Barriers and 
Challenges in Power Generation 

from Biomass’ was conducted by the 
Ministry of New and Renewable Energy 
(MNRE), Government of India, on 9 June 
2014 at New Delhi. It was attended 
by the chairpersons and members of 
regulatory commissions, senior officials 
of state energy departments, state nodal 
agencies, and distribution companies 

from more than 15 states across the 
country.

In addition, officials from the United 
Nations Development Programme 
(UNDP), financial institutions, Indian 
Biomass Power Association (IBPA), 
and biomass project developers 
also participated in the event. The 
deliberations mostly focused around 
changes required at the state level, in 
the regulatory and financial regime so 

as to provide an impetus to the biomass 
power sector. Lessons were drawn from 
states like Punjab and Haryana where 
investment-friendly policies have helped 
the sector grow. 

INAUGURAL SESSIoN
The workshop was inaugurated by Shri 
Upendra Tripathy, Secretary, MNRE—
his first after taking charge—who 
emphasised the need for garnering 

Workshop on Regulatory and Financial Barriers

Challenges in Power 
Generation from 
Biomass

resources from states, the Centre, and the 
private players for the biomass sector. 
Espousing the big role biomass can play 
in the democratisation of the energy 
sector, the newly appointed Secretary 
further suggested that states should play 
a more prominent role in the biomass 
sector, and that there is a need for a forum 
for state nodal agencies, regulators, and 
developers to come together to discuss 
and follow up on pertinent issues. Shri 
Tripathy also revealed that the Ministry 
plans to hold an International Investors 
Meet towards the end of the year, where 
the Indian biomass sector could attract 
international technology investors.

Dr N P Singh, Advisor (Biomass), MNRE, 
stated in his welcome address the need 

to place biomass as an important policy 
issue with the central government as 
well as the state governments. He also 
recommended thorough research on 
why certain states, like Punjab, have fared 
well in the sector while others have not. 

Ms Alexandra Solovieva, Deputy 
Country Director, UNDP, commended 
MNRE’s initiative in the field of biomass, 
and stated that the UNDP’s partnership 
with MNRE in this field is a priority. 

She chalked out four key factors to 
boosting biomass power production in 
India: adequate tariff to make biomass 
economically viable; expeditious 
approval processes for commissioning 
biomass power plants; establishing 
fuel supply linkages to address the 
issue of biomass fuel price; and 
adequate technological packages with 
handholding. 

Shri U N Panjiar, Chairman, Bihar 
Electricity Regulatory Commission (BERC), 
highlighted the need for consolidated 
policies at the central and state levels. He 
also pointed out that, so far, policymakers 
have concentrated on grid-connected 
biomass projects, while there is a great 
potential for off-grid biomass plants.

Observations that came forth from 
the participants at the session revolved 
around facilitating a single-point tariff 
across India; need for states to enforce 
the renewable purchase obligation 
and the Central Electricity Regulatory 
Commission’s (CERC) revised norms; 
long-term financing of biomass projects 
at a lower interest rate; and the need 
for the Centre and states to coordinate 
better with biomass power providers 

so as to encourage bankers to support 
biomass power projects in a bigger way. 
What also came up in the discussions was 
the potential and urgent need to assess 
the state of affairs vis-à-vis biomass 
plants in the islands of Andaman and 
Lakshadweep. The session ended with a 
vote of thanks by Shri V K Jain, Director 
and National Project Coordinator, MNRE.           

SESSIoN I
Regulatory Issues, tariff Fixation 
and Revision, and Its Impact on 
Biomass Power Sector
This session was chaired by Ms Chandra 
Iyengar, Chairperson, Maharashtra 
Electricity Regulatory Commission, 
who emphasised that India is not a 

homogeneous country and nor are its 
states homogenous within themselves. 
Therefore, in her words, tariff is not 
a long-term solution; regulators and 
distribution companies (discoms) should 
get together and discuss context-specific 
problems and solutions.

Panelist Shri Rakesh Shah, Advisor 
(renewable energy), CERC, talked about 
the revised CERC Tariff Order, dated 15 
May 2014 for power generation from 

(L–R): Dr N P Singh, Advisor (Biomass) MNRE; Ms A Solovieva, Deputy Country Director, UNDP; Shri Upendra Tripathy, Secretary, MNRE; 
Shri U N Panjair, Chairman, BERC; and Shri V K Jain, Director and National Project Director, MNRE

Participants at the workshop 
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biomass. The questions that came up in 
his presentation included:

 � Why were the state discom 
representatives not part of 
the committee on whose 
recommendations the norms were 
revised?

 � By keeping two options for the 
capital cost (different for air-cooled 
condensers and water-cooled 
condensers), wouldn’t the discoms 
be encouraged to opt for the option 
with the lower cost?

 � As a solution to the current scenario, 
is the market and technology in 
India mature enough to handle the 
determination of tariff by discoms 
through competitive bidding and 
then eventual support by the central 
and state governments?

 � Instead of removing the provision 
for coal in the revised regulation 
by CERC, could it have been 
controlled?

Shri Krishnakumar, President, IBPA, 
addressed the problems of the industry 
and reiterated the need to implement 
the renewable purchase obligation. 
He also suggested that the excise duty 
on plant and machinery be exempted; 
there be priority payment for discoms; 
usage of coal be permitted at 15% as 
recommended by MNRE; monitoring 
mechanisms on fuel cost be introduced 
for annual reset; CERC tariff be 
adopted by state electricity regulatory 
commissions (SERCs); and cross-subsidy 
be waived for renewable energy power. 
The ensuing discussions brought to the 
fore that projects should be sanctioned 
by assessing the fuel availability factor.

Adding a very different perspective to 
the session, Shri R N Parashar, Chairman, 
Haryana Electricity Regulatory 
Commission (HERC), remarked that 
biomass seems to be the only renewable 
energy where tariffs and capital costs 
are escalating, and ‘there is a demand to 
change the station heat rate and gross 
calorific value towards inefficiency.’ The 
hallmark of any affirmative action, he 
said, is to work towards destroying its 
necessity; and he articulated that the 
MNRE and regulators should come out 
with parameters that would indicate 
at what tariff biomass cannot be 
promoted and till what time biomass 

can be promoted. He emphasised that 
regulators have to ensure not only the 
financial health of discoms, but also that 
the consumer gets power at a fair price, 
and are, at the same time, concerned 
that the government’s investments do 
not lead to a non-performing asset. 

SESSIoN II
Innovative Financing 
Mechanisms for Scaling-up the 
Biomass Power Sector
This session was chaired by Shri R N 
Parashar, Chairman, HERC. Panelist Shri K 
S Popli, Chief Managing Director (CMD), 
Indian Renewable Energy Development 
Agency Limited (IREDA), deliberated 
upon the issue of restructuring existing 
debts for the revival of biomass 
power projects. He suggested MNRE 
intervention, whereby, Shri V K Jain, 
Director and NPC, MNRE, clarified that 
the initial idea is to conduct a pilot 
study, based on the results of which 
existing projects, at least 4–5 years 
old, will be considered for revival and 
incentives. Shri Popli also suggested 
the intervention of the National Clean 
Energy Fund (NCEF), which has access to 
a large resource base.

Panelist Shri Sandeep Hasurkar, Senior 
Vice President, Infrastructure Leasing 
and Financial Services Limited (IL&FS), 
Renewable Energy, stated that availability, 
seasonal procurement and storage of 
biomass constitute the big issue, not 
the biomass plant per se. He expressed 
that for the betterment of a larger social 
good, affirmative action is important 
in the exercise of any public policy. In 
this vein, he suggested that biomass 
should not be looked at as an exclusively 
MNRE segment; and that it should 
dovetail with the programmes run by 
the Ministry of Finance, Ministry of Rural 
Development, Ministry of Agriculture, 
and other ministries. He also suggested 
NCEF’s intervention; and that it might 
be beneficial for the sector to look at 
biomass plants not just as power plants 
but also as agro-waste processing plants.

Dr G C Datta Roy, CEO, Development 
Environergy Services Limited, proposed 
that both existing and new biomass 
plants be on CERC tariff; and that 
generation-based incentives, at only 
40 paise per unit, should be introduced 
for both.

Shri Amitabh Tandon, Secretary, IBPA 
pronounced that the long time taken 
for fuel price revision has brought 
the sector to a virtual closure. He also 
emphasised that debt restructuring is 
important for this sector and should be 
supported.

SESSIoN III
Panel Discussion and 
Recommendations
This session was chaired by Shri U 
N Panjiar, Chairman, BERC; and the 
panelists were Shri V K Jain, Director and 
NPC, MNRE; Shri Krishnakumar, President, 
IBPA; Shri S N Srinivas, Programme 
Officer,  UNDP; Shri Balour Singh, 
Director, Punjab Energy Development 
Agency; and Shri K S Popli, CMD, IREDA. 
Deliberations and recommendations 
included the following: (1) strong policy 
support, both fiscal and non-fiscal, 
required for facilitating the supply of 
biomass fuel to the plant at the right 
time; (2) small power projects are 
important vis-à-vis off-grid productivity; 
(3) metering and tariff of these plants are 
issues that need to be addressed; and 
(4) reality assessments are important, 
especially realistic claims for plant load 
factor, to ensure a financially operational 
structure. 

The panel discussion also highlighted 
the need to have comparable structures 
across all renewable energy sources, as 
far as financial incentives are concerned. 
There is also the need to address the 
time-consuming approval and clearance 
processes for setting up a biomass power 
plant, and there is a need to urgently 
address the issue of land conversion 
from agri-land to industrial land and 
simplify the procedures. 

Additional concerns brought up in 
the session were that normal weight 
loss (almost 7%–8%), due to inherent 
moisture in biomass, is not taken into 
consideration in the fuel consumption 
ratio by the Regulatory Commission; and, 
on a positive note, that Juliflora could 
be grown by the Department of Forest 
and the Panchayats, and the developer 
can buy it from them. This, supposedly, 
will not only act as sustainable income 
for the former, but will also solve the 
problem of acquiring consolidated 
landholding for the developer. 

The following stakeholder-wise recom-
mendations were drawn at the end of 
the panel discussion.

Central Electricity Regulatory 
Commission (CERC) / State 
Electricity Regulatory 
Commissions (SERCs)
1. CERC should include representation 

from SERCs and Discoms in panels 
and committees set up for tariff 
revision and other technical issues.

2. Taking into account the Tariff Order 
issued by CERC on 15 May 2014, 
SERCs should commission state-
wise yearly independent survey for 
estimation of surplus availability 
and prevailing fuel prices of 
biomass and fix variable cost based 
on realistic fuel cost.

3. SERCs should also work for the 
removal of inconsistencies in 
values of certain parameters 
(such as capital cost, operation 
and maintenance cost, auxiliary 
consumption, station heat rate, and 
the calorific value of fuel) factored in 
for determination of tariff following 
the recommendations of CERC.  

4. Existing policy/guidelines for long-
term power purchase agreements 
(PPAs) should be amended and 
the developer should be given the 
freedom to exit the PPA and sell its 
power in open access or to third 
party without any restriction.

5. The possibility of specific biomass 
renewable purchase obligation 
(RPO) should be explored.

State governments/State 
nodal agencies
1. The states should simplify and 

shorten the time required in the 
process for statutory approvals/
clearances and other requirements 
for the biomass power plant – 
Effective Single Window Clearance 
Mechanism.

2. State-level policy/guidelines should 
be made to encourage small 
capacity (1–2 MW) biomass power 
projects that could lead to large-
scale entrepreneurship and quick 
capacity addition. This will also help 
in faster and cost-effective utilisation 

of the distributed biomass resource. 
The policy should particularly 
address the following issues:

a. Guaranteed catchment area for 
each biomass project developer

b. Time-bound statutory approval/
clearance mechanism.

3. Recognising biomass power 
projects as ‘Green projects as 
biomass is renewable, carbon-
neutral, and attract clean 
development mechanism. Thus 
a ‘Fast-track clearance should be 
granted from state pollution control 
boards (SPCBs)’.

4. The State to devise a strategy 
to ensure fuel price security for 
sustained power plant operation.

5. States to periodically review the 
following: 

a. Allotment and cancellation of the 
projects whose progress is not 
satisfactory;

b. Status and financial health of 
existing operational projects;

c. The progress in meeting RPO.

6. The higher conversion efficiency 
of biomass power should be taken 
into account while making cost 
comparisons, typically done on the 
basis of per-MW installed.

7. Separate emphasis to be given to 
small-scale tail-end power projects, 
and the progress should be 
monitored periodically. 

Distribution companies
1. Tail-end grid/11-kV line should 

be made available on preference 
to renewable energy technology-
based power generation, specially 
biomass power plants. 

2. The state utilities should commission 
a detailed study on issues related to 
making the actual connections to 
the 11-kV line from such projects. 
Subsequently, based on the 
outcomes, different models for power 
evacuation could be developed 
which ensures the flow of electricity 
to the rural grid with provisions 
for use of generated power for 
productive use as anchor load.

3. Discoms should honour the non-
solar RPO requirements and have 
periodic reviews with project 
developers.

Financial institutions
1. Innovative financial packages 

that reduce the cost of capital 
and interest for the investor while 
hedges the risk of the financial 
institutions should be devised for 
supporting and buoying the ailing 
biomass power sector.

2. Financial packages that incentivise 
actual generation should be promoted.

3. Form a proposal to utilise the 
National Clean Energy Fund (NCEF) 
for reviving the existing biomass 
power plants.

Ministry of New and 
Renewable Energy
1. MNRE should take up with the 

Ministry of Environment and Forests 
the issue of exempting biomass 
power projects from requirement of 
environment clearance from SPCBs.

2. MNRE should approach the Ministry 
of Finance for:

a. Including biomass power projects 
and biomass supply under the 
Priority Sector Lending;

b. Releasing NCEF for supporting the 
revival of biomass power projects.

3. MNRE should approach the Ministry 
of Rural Development for including 
biomass collection in rural areas 
under the MGNREGA scheme.

4. A comprehensive integrated 
incentive policy should be designed 
including state governments and 
Discoms for supporting biomass 
power projects. Support to Discoms 
for grid integration should be 
considered under the package.

5. A state-wise platform should 
be created for regular periodic 
discussions with the SERC, state 
nodal agency, Discoms and project 
developers for monitoring of 
activities and resolution of  appeals/
cases.

6. Develop a scheme for generation-
based incentives for biomass 
power projects in order to give 
operational support and boost 
actual generation of power. ■
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Contributed by Academic and Development 

Communication Services (ADCS) and Project 

Management Cell.
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International Conference and Expo on Renewable Energy, Chennai,  
Tamil Nadu, 12–14 June 2014

On 12–14 June, Chennai hosted 
RENERGY 2014, India's premier 
renewable energy event. The three-day 
international conference and exposition 
covered such topics as solar and wind 
energy, smart grids, green buildings, and 
energy efficiency.  

A workshop titled ‘Unlocking the true 
potential of bio-energy’ had panellists 
representing industry groups, as well as 
the Indian Biomass Power Association. 
The discussion was moderated by 
Mr Kolluru Krishnan whose company, 
MPPL Renewable Energy Ltd, has won 

international awards for bioenergy 
and decentralised power plants. 
MPPL Renewable Energy Ltd hopes 
to implement 14 more biomass-based 
power plants in India,  totalling 146.5 MW 
of renewable energy. 

Mr Krishnan gave a brief introduction 
to the session with an overview of the 
bioenergy sector. He used the term bio-
economy to set the context, perhaps 
taking his inspiration from the document 
Indian Biotechnology: The Roadmap to 
the Next Decade and Beyond [Source: 
Association of Biotechnology Led 

Enterprises for the Department of 
Biotechnology, Government of India, 
2012]. The first chapter of this recent 
publication describes the emergence of 
the Indian bio-economy, and cites the 
imperatives that include fuel security 
and green biotech for less dependence 
on petroleum. 

The audience was reminded that the 
Indian bioenergy potential is based on 
the agricultural sector and the vast scale 
of its biomass resources.  The annual 
bioenergy potential from the surplus 
crop residue biomass has been estimated 

at 4.15 EJ, equivalent to 17% of India's 
total primary energy consumption. 
MNRE estimates for 2032 include 73,000 
MW for biomass, including bagasse 
cogeneration and waste to energy. 

India has about 141 million hectares 
of arable land and there is large 
untapped potential for short-cycle 
cellulosic biomass. In addition, India 
has 280 million bovine animals and 500 
million chickens, producing 1.5 billion 
tonnes/year of cow dung and poultry 
litter. Biogas plants with agricultural 
residues and manure inputs have by-

product of assured quality in the form 
of organic fertilizer. In addition, the 
combined heat and power schemes with 
combusted biomass can provide higher 
farm incomes.  

The panellists were of the view that 
renewable energy technologies are 
maturing. The Indian Electricity Act 
incentivizes power generation from 
renewable sources, and decentralized 
electrification schemes are emerging 
as the preferred option for rural areas. 
The panellists described the technology 
challenges of second and third 

generation biofuels, and the emerging 
gasification technologies. 

The challenges to fully realizing the 
potential of Indian bioenergy were also 
touched upon. A few challenges are 
listed below. 

 � The immature biomass supply chain. 
Transportation costs are a significant 
portion of energy plant operations 

 � Unstable or unrealistic feed-in tariff 
rates

 � Insufficient government policy and 
uncertainty are the biggest factors 
holding back robust investment in 
the biopower sector. The IBPA remains 
actively involved in the legislative 
and policy processes that increase 
the use of biomass power and other 
renewable energy sources in India’s 
energy portfolio.

 � Small and defragmented agricultural 
land holdings do not allow high 
mechanization, which results in 
reduction of efficiency and increase 
in procurement costs.

The key message from the workshop 
is that the potential is there for 
bioenergy to help meet India's energy 
needs in a sustainable manner, improve 
the quality of life, and protect the 
environment. It is expected that cleaner 
sources of bioenergy will contribute 

to the sustainable development of 
the rural areas through agricultural 
modernisation, rural electrification, 
provision of cleaner cooking fuels, 
employment generation and 
opportunities for small entrepreneurial 
activities.  ■
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QUARTERL Y  UPDATE S QUARTERL Y  UPDATE S

The Ministry of New and Renewable 
Energy (MNRE), Government of 
India, is implementing an MNRE–

UNDP/GEF-assisted (United Nations 
Development Programme–Global 
Environment Facility-assisted) project 
on ‘Removal of Barriers to Biomass 
Power Generation in India’. The project 
aims at accelerating the adoption of 
environmentally sustainable biomass 
power technologies by removing 
barriers. Through this, it seeks to 
lay the foundation for large-scale 
commercialisation of biomass power 
through increased access to financing. 
The biomass conversion technologies 
proposed to be deployed for the 
establishment of model investment 
projects (MIPs) are combustion, 
gasification, and cogeneration using 
different types of captive and distributed 
biomass resources. 

As a part of this project, MNRE has 
issued a ‘Request for Proposal’ (RfP) in 
order to commission a study that would 
explore the possibility of ‘Integration 
of Solar Thermal Technology with the 
existing Combustion-based Biomass 
Power Plants’. The objective of this 
assignment is to explore the possibility 
of optimising fuel usage and making 
plants more sustainable through the 
hybrid model. Besides two national 
consultants, MNRE wishes to engage an 
international consultant for the project.

Seasonal variation in the availability 
of biomass is one of the barriers faced by 
biomass power generation projects. This 
assignment will study suitable biomass 
hybrid models with solar thermal in 
order to explore the possibility of 
optimizing fuel usage and making plants 
more sustainable. Biomass hybrid model 
may provide the solution to overcome 

these barriers as two renewable energy 
resources complementing each other 
with regard to availability, thereby 
enhancing the chance of improved 
plant-load factor and viability. Towards 
this, the Ministry has planned to develop 
innovative demonstration projects 
and had invited proposals from project 
developers interested in integrating 
solar thermal component in their 
existing biomass plants.

The consultancy assignment 
involves assessing the global policy and 
technological scenario in the commercial 
scale biomass–solar thermal hybrid 
technologies for power generation 
and developing five bankable detailed 
project reports with a framework for 
viability gap from the proposals already 
received by the Ministry from the 
interested developers. ■

Consultancy Assignment on 
Biomass–Solar Hybrid Technology 
for Power Generation

Consultancy Assignment on 
Biomass–Solar Hybrid Technology 
for Power Generation
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Contributed by the Ministry of New and 
Renewable Energy (MNRE), Government of 
India

The Ministry of New and Renewable 
Energy (MNRE), Government of 
India, has begun work on a web-

based biomass knowledge portal. 
As part of the MNRE–United Nations 
Development Programme (UNDP)/
Global Environment Facility (GEF) 
assisted project ‘Removal of Barriers 
to Biomass Power Generation in India,’ 
MNRE invited sealed offers under 
two bids system from consultancies, 
organizations, institutions, and non-
governmental organisations with 
experience and expertise in design 
and development of web portals for 
undertaking this assignment. The last 
date for submission of proposal was 12 
November 2013.

BACkGRoUND
The aim of the MNRE–UNDP/GEF-assisted 
project is to accelerate the adoption of 
environmentally sustainable biomass 
power technologies by removing barriers, 
and by laying the foundation for large-
scale commercialization of biomass power 
through increased access to financing. 
One of the key objectives of this project is 
to enhance the capacities and confidence 
of project promoters, financial institutions, 
regulators, policy-makers and other 
stakeholders by removing information 
barriers. One of the mediums identified 
for addressing the information barriers 
is an interactive and updated web-based 
knowledge portal, which would entail the 
collection and dissemination of updated, 
accurate and effective information related 
to the biomass sector.

oBjECtIVE oF tHE PoRtAL
The key objective of the web-based 
biomass knowledge portal is to develop 
user-friendly single-point knowledge 
source for information and data 
related to the generation of power. The 
information would concentrate on grid-
interactive as well as off-grid and captive 
applications; and thermal energy from 
biomass. It has been envisaged that the 
portal would also act as a platform for 
various stakeholders (project developers, 
financial institutions, regulatory 
commissions, research and academic 
institutions, the Central and State 
Governments) to exchange information, 
showcase success stories, and interact on 
issues faced by the sector. ■

Biomass Knowledge Portal

INDIAN BIoMASS PowER ASSoCIAtIoN
The Biomass Power Association  is  India’s leading organization 
working to expand and advance the use of clean, renewable 
biomass power.
  IBPA is a member-driven organization  currently with  30 
members   spreading  across  various  states, with the goal 
of increasing the use of biomass power and creating new jobs 
and opportunities in the biomass industry. IBPA  has been  
interacting with policy makers at the state and central levels 
about the benefits of biomass and provides regular briefings 
and research to keep members fully informed about public 
policy impacting the biomass industry. Members include 
local owners and operators of existing biomass facilities, plant 
developers and others.
  IBPA will be actively involved in the legislative process and 
support policies that increase the use of biomass power and 
other renewable energy sources in India’s energy portfolio.

IBPA
LEt US joIN toGEtHER 
FoR DEDICAtED 
SUStAINABLE ENERGy 
woRkING CLoSER wItH  
MNRE AND CERC

Sigaphi Achi Building , 4th Floor
18/3 Rukmani Laksmipathi   Road 

Egmore , Chennai – 600 008 
Tamil Nadu

Contributed by the Project Management 
Cell, MNRE
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FY 2014/15 shall be determined as per 
provisions of regulation 84(1).’

The note (iii) appearing below Sub-
regulation 7(b)(xi) of Regulation 83 has 
been replaced by the following:  ‘In respect 
of sale of energy to the distribution 
licensee, the metering for the purpose 
of energy accounting for biomass and 
biogas energy plants shall be at the line 
isolator on the outgoing feeder on HV 
side of the generator transformer.’

But the conditions are that the plants 
already commissioned up to 31 March 
2014 would be governed by the then 
applicable provision; and that in case of 
open access or sale of power under REC 
mechanism, the metering would be at 
EHV substation of transmission licensee 
or HV station of distribution licensee as 
the case may be.  

The amendment has also inserted 
a new Sub-regulation 8 regarding 
the performance parameters for 
determination of biogas power plants 
for 2014/15, which states that, ‘For the 
purpose of generic tariff determination 
for biogas power projects, the financial 
principles and other principles, as 
applicable for biomass power plants, 
shall also be applicable.’ But it is not 

applicable where the capital cost is 
Rs 1153 lakh/MW with less capital 
subsidy of Government of India at 
Rs 300 lakh/MW, and the net capital 
cost is Rs 853 lakh/MW; where specific 
fuel consumption is at 3 kg/kWh and 
auxiliary consumption at 12%. 

The amendment also revised the 
plant load factor for biogas power 
projects at 85% and the feedstock cost 
for 2014/15 at Rs 1175/MT (net of any 
cost recovery from digester effluent). 
The feedstock price for subsequent years 
would be escalated in the manner as 
specified by CERC. The variable charges 
for 2014/15 shall be determined as 
per provisions of Regulation 84(2). The 
normative operations and maintenance 
expenses for 2014/15 have been revised 
to Rs 44.71 lakh/MW.

Regulation 84, on the fuel price 
mechanism for biomass and biogas 
power projects, has also been revised. 
The variable charges for biomass-based 
power projects for 2014/15 have been 
determined as follows:

‘VC = [station heat rate (SHR)/gross 
calorific value (GCV)] x [1/(1 – auxiliary 
consum. factor)] x (P/1000)

P = Rs 2450 per metric tonne for FY 
2014/15 or as determined per regulation 
83(7)(b)(v).’

And the variable charges for biogas-
based power projects for 2014/15 have 
been determined as:

‘VC = [specific fuel consumption (kg/
unit)] x [1/(1 – auxiliary consum. factor)] 
x (P/1000)

P = Rs 1175 per metric tonne for FY 
2014/15.’

Regulation 89
Regulation 89 has been amended to 
state that grid connectivity charges of  
Rs 2 lakh/MW shall be payable by biomass 
and biogas power plants to transmission 
licensee or distribution licensee, as the 
case may be. The capacity of transmission 
lines for power injection into the state 
grid has also been outlined.

The amendment in Regulation 90 
spells out that the energy drawn by 
the generating station from the grid 
during shutdown and outages, and 
for restarting after shutdown, shall be 
set off against the energy sold to the 
distribution licensee within the state on 
a quarterly basis. ‘Provided that in case 
drawal by the generating station is more 
than its injection in a month, the excess 
drawal during the month shall be carried 

forward to the subsequent month and 
so on. Such cumulative excess drawal, if 
any, shall be settled on a quarterly basis 
at energy charges of tariff applicable 
to a large industrial consumer. The first 
quarter would begin from 1 April of 
the relevant year. Provided that where 
sale to distribution licensee is not being 
affected or where sale to distribution 
licensee is under REC mechanism, such 
drawal from the grid shall be billed at 
tariff for temporary supply applicable to 
HT industrial consumer (tariff category 
HT-5) on daily basis.’

Regulations 90–92
The amendment in Regulation 90 also 
dictates that net kVArh drawal by biomass 
and biogas power plants from the grid 
shall be billed at 12 paise/kVArh w.e.f. 
1 April 2014 escalated annually at 0.50 
paise/kVArh, unless otherwise revised 
by the Commission by order. Another 
amendment in this Regulation deals with 
the transmission charges and wheeling 
charges to be recovered in case of third 
party sale or for captive use, both within 
the state or outside the state.

Regulation 91 has been deleted under 
the new Act.

The amendment in Regulation 92 
specifies that energy will be allowed 
to be banked at the consumption end 
only for captive consumption within 
the state, and that the banking will be 
on a monthly basis. Also, it spells out 
various conditions applicable to the 
renewable energy power generators/
developers who wish to bank for captive 
consumption within the state.

For instance, the renewable energy 
power generator/developer would be 
entitled to get payment at 60% of energy 
charges applicable for large industrial 
power tariff, excluding fuel surcharges, 
if any, in respect of 10% of unutilised 
banked energy after the end-of-month 
of banking. Banked energy not utilised, 
in excess of 10% shall lapse. It is to be 
noted that banking charges at the rate 
of 2% of banked energy in each month 
would be payable in kind. 

Regulation 135
A new Regulation 135, ‘Deviation from 
Provisions of these Regulations,’ has been 
inserted provided that the reasons for 
such deviation are recorded in writing. ■

This article is a summary of the notification 
brought out by RERC, and is non-binding.
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Through the powers conferred on 
it under Section 61 and Section 
62 read with Section 181 of the 

Electricity Act, 2003 (No. 36 of 2003), 
the Rajasthan Electricity Regulatory 
Commission (RERC) has amended 
the ‘Rajasthan Electricity Regulatory 
Commission (Terms and Conditions for 
Determination of Tariff ) Regulations, 
2009.’ The new regulations are now 
called ‘Rajasthan Electricity Regulatory 
Commission (Terms and Conditions 
for Determination of Tariff ) (Seventh 
Amendment) Regulations, 2014’ and 
have been in effect since 1 April 2014.

RERC REGULAtIoNS, 2014
The 2014 regulations state that the 
regulations applicable to biomass and 
biogas power plants shall continue to be 
in force up to 2014/15; that for biomass 
and biogas power projects, the control 
period stands extended up to 31 March 
2015; and an amendment in Regulation 
2 of the 2009 regulations spells out: 
‘Biogas Power Project: 20 years.’ 

Sub-regulation 1(a) of Regulation 
82 of the 2009 Regulation has been 
replaced to make changes in the tariff 
for electricity supply to the distribution 
licensee by biomass power plants, for 
which power purchase agreements 
(PPAs) have been executed under the 
Government of Rajasthan policy of 1999 
and commissioned before 30 September 
2008. Also, a new Sub-regulation 3 has 
been inserted:

‘In case a biomass generator desires 
to switch over from the REC (Renewable 
Energy Certificate) mechanism to 
preferential tariff mechanism under 
regulation 12(2) of RERC (Renewable 
Energy Certificate and Renewable 
Purchase Obligation Compliance 
Framework) Regulations, 2010, and if the 

discoms agree to purchase, considering 
the scope to accommodate the same in 
RPO (recovery point objective) target, 
the year-wise generic tariff determined in 
accordance with RERC Tariff Regulations 
2009, including amendments thereof for 
sale of energy to distribution licensee in 
respect of the plants commissioned in the 
year in which the said generation plant 
was commissioned shall be applicable for 
its remaining years of useful life from the 
date of such switch over’.

AMENDMENtS IN REGULAtIoNS
Regulations 83 and 84
Amendments in Regulation 83 have 
revised performance parameters for 
tariff determination of biomass power 
plants for the year 2014/15. The capital 

cost of water-cooled condensers has 
been revised to Rs 526 lakh/MW 
and that of air-cooled condensers to 
Rs 561 lakh/MW. Regulation 83(7)(b)
(v) (a) and (b) has been replaced to the 
effect that after the 2014 regulations 
come into effect, ‘Biomass fuel price shall 
be Rs 2450/MT for 2014/15 for power 
plants commissioned during the control 
period (2009–15). This price shall be 
subject to revision prospectively during 
the course of the year through a separate 
order based on recommendations of 
the state-level committee constituted 
by the Commission consisting of 
representatives of nodal agency, state 
government, distribution licensees, and 
any other organisation(s) as decided by 
the Commission. The variable charges for 

Rajasthan Electricity Regulatory 
Commission Regulations, 2014
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s U B s C r i B e
BioPower India is a quarterly magazine covering technological, operational, financial 

and regulatory aspects of various biomass conversion technologies such as combustion, 
cogeneration, gasification and biomethanation. Biomass specific project perspectives, 

technology innovations, industry/market outlook, financial schemes, policy features, best 
practices and successful case studies, etc. are also included in the publication.

The State of Renewable Energy in India: A 
Citizen’s Report is a publication by the 
Centre for Science and Environment and 

is authored by Chandra Bhushan, Nayanjyoti 
Goswami, Aruna Kumaran Kandath, Kanchan 
Kumar Agrawal, and Joel Kumar. This report 
looks at the current status of renewable energy 
(RE) in the country, as well as the issues that 
plague the sector. It also puts together the 
policy interventions in solar, wind, small hydro, 
biomass power, and waste-to-energy sectors.

The book has separate segments on grid-
connected solar, wind energy, small hydropower, 
biomass power, waste-to-energy, decentralized 
renewables and gives a sector-wise, objective 
view of the current state, potential, and the 
issues and challenges. It also has a segment 
dedicated to statistics on energy access and RE 
in India. 

The book has a dedicated section on biomass 
power, which discusses mainly the issues and 
challenges that are being faced by the sector. 
Although the issues and challenges explored 
by the authors are limited to the rising biomass 
prices, reducing government subsidies, and 
environmental and economic issues, these are 
dealt with in detail. However, issues such as 
long statutory processes, limited spending on 
research and development, and distribution 
challenges have not been touched upon. We 
wish the way forward also mentioned the 
actions expected from the industry and other players, besides the policy and regulatory interventions. 

The book is an essential read for anyone trying to understand the RE sector in India and is a valuable 
resource for professionals working in the sector. Our compliments to the authors for the detailed 
work and for compiling valuable information into one easy-to-read publication. It is a good resource 
to have in your book shelf. 
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Soft Bound
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