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Date: 14.03.2024 
To, 
The Secretary 
Central Electricity Regulatory Commission, 
3rd & 4th Floor, Chander Lok Building 
Janpath, New Delhi – 110 001 

Dear Sir, 

Subject: Comments/suggestions on behalf of SAEL Limited to the Draft Central 
Electricity Regulatory Commission (Terms and Conditions for Tariff 
determination from Renewable Energy Sources) Regulations, 2024. 

1. We, at SAEL Limited (SAEL), write to you in reference to the Central
Electricity Regulatory Commission (Terms and Conditions for Tariff
determination from Renewable Energy Sources) Regulations, 2024 (Draft
Tariff Regulations), notified by this Hon’ble Commission.

2. The Commission notified the Central Electricity Regulatory Commission
(Terms and Conditions for Tariff determination from Renewable Energy
Sources) Regulations, 2020 on June 23, 2020 effective from July 1, 2020 to
March 31, 2023 (RE Tariff Regulations, 2020). Subsequently, the
Commission, through separate notifications, extended the applicability of the
RE Tariff Regulations, 2020 for an additional period of one (1) year i.e., from
April 1, 2023, up to March 31, 2024. Accordingly, the next Control Period shall
commence from April 1, 2024. The Commission has prepared the Draft Tariff
Regulation for laying down the terms and conditions for determination of tariffs
for generation from renewable energy sources for the next Control Period and
has issued a Public Notice dated 17.02.2024 to seek comments on the said Draft
Tariff Regulations.

3. As per the said notification this Hon’ble Commission has called for
comments/suggestions by stakeholders to the Draft Tariff Regulations by
14.03.2024. In compliance thereof, SAEL is placing its comments/suggestions
through the present representation.

4. With respect to the above Draft Tariff Regulations, this Hon’ble Commission
has notified several provisions concerning Biomass projects. It is in this
background, that we have the following comment(s) / suggestion(s). However,
before delving into these comment(s) / suggestion(s), we would like to introduce
SAEL and the work undertaken by it and its subsidiaries/affiliates in relation to
developing Biomass Projects / Waste to Energy Projects.

1



About SAEL Limited 

5. SAEL Limited (“SAEL”) is a developer of paddy straw/mustard husk or any
other similar fuel-based biomass power generation plants, having its registered
office located at Faridkot Road, Guruharsahai, Dist. Ferozepur, Punjab-152022.
SAEL operates five biomass power projects with a total capacity of 80.5 MW
and is in the advanced stages of construction of 6 projects being developed in
the state of Rajasthan with capacity totaling to 90 MW approximately and one
rebuilt project of 10 MW in the state of Punjab. SAEL’s biomass plants use all
kinds of biomass including paddy straw, a by-product of paddy harvesting, to
produce energy. Paddy straw, which otherwise would be burned, leading to
degradation of soil quality and air pollution, is efficiently converted to energy
through an advanced boiler mechanism. SAEL also installs biomass plants for
other customers on a BOT (build, operate, transfer) basis. The details of
Biomass Power Plants established by SAEL including the operational and
financial parameters are annexed herewith and marked as Enclosure – A.

6. The importance of Bio-mass Projects is also evident from the judicial
pronouncements, such as the Hon’ble Delhi High Court in Suo Moto (Air
Pollution in Delhi) matter W.P.(C) 1346/2015 vide its order dated 22.09.2017
observed as under:

“7(3). The State Governments are to issue directions/orders to all the 
companies/plants including biomass plants, cement plants and power 
generation plants and public undertakings involved in the manufacturing 
of boards and rough paper, to discharge their corporate social 
responsibility by collecting the crop residue from the fields of farmers 
by providing them with money as consideration for lifting the 
agricultural residue. The implementation of the aforesaid 
directions/orders would not entail any cost or financial dependence of 
the States on the Central Government to prevent stubble burning and 
consequential severe air pollution.”  

7. The biomass projects carry huge risks in terms of the availability of fuel because
there is no definite source for the biomass and its availability is always
uncertain. If in any particular year, there is a shortage of biomass, there is a great
risk of closure of plants for that period. Such projects cannot be developed
without there being an assurance of tariff. Since the biomass projects are high
risk projects, no financial institution will fund these projects.

8. As per a recent study sponsored by the Ministry of New and Renewable Energy
(‘MNRE’), the current availability of biomass in India is estimated at about 750
million metric tons per year.  The Study indicated estimated surplus biomass
availability at about 230 million metric tons per annum covering agricultural
residues corresponding to a potential of about 28 GW.
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9. Notably, the Ministry of Power issued a modification on 16.06.2023 to revise
the biomass policy dated 08.10.2021 and now it mandates 5% biomass co-firing
in Thermal Power Plants (TPPs) from FY 2024-25. This obligation shall
increase to 7% from FY 2025-26. Such policy initiative gives more impetus on
the development and promotion of Biomass/WTE Projects in India.

10. Depleting fossil resources, increasing environmental concerns and rising energy
demand has therefore shifted focus towards alternate energy sources which are
abundant, economically viable and environment friendly. Biomass being the
one, SAEL is committed to providing such economically viable and
environment-friendly solutions. Bio-mass projects are the need of the hour due
to the environmental and health benefits associated with that, unlike the other
renewable energy which are season based.

11. Notably, the prevailing CERC RE Tariff Regulations 2020 does not reflect the
actual operational and financial norms resulting in under-recovery of tariff by
the biomass-based project rendering many of these projects commercially
unviable. Therefore, it is appreciated that this Hon’ble Commission has sought
specific comments from MSW based Associations and Biomass based
Associations before setting norms/parameters for tariff determination for such
Waste to Energy Projects. It is also appreciated that the Ministry of Housing and
Urban Affairs were also consulted to gain insight into the policies of the
Government on the promotion of Waste to Energy plants to enable this Hon’ble
Commission to arrive at tariff parameters that are true reflections of the
operational and financial norms along with market realities.

Consideration for Biomass Projects based on Paddy Straw/Mustard Husk 
etc. 

12. There is a need for tariff determination norms based on actual operating
parameters of 100% paddy straw/mustard husk or any other similar fuel -based
Projects. SAEL, having operational experience of last 13 years in installing and
operating paddy straw-based power plants, has shared the data re. capital
expenditure and operational data, of its operational and under-construction
projects for this Hon’ble Commission’s consideration. It has been SAEL’s
experience that the current norms for paddy straw-based power plants are not
cost reflective qua the actual expenditure incurred in setting up and operating
paddy straw-based power plants.

13. The tariff norms for 100% paddy straw/mustard husk or any other similar fuel -
based Projects need to be upgraded since it is required that the determined tariff
shall be in consonance with the principles enshrined in Section 61(b) and (c) of
the Electricity Act, 2003 while ensuring that generation of electricity is done on
commercial principles with a view to promote performance and investments.
The current norms applicable to biomass-based power plants does not take into
account the different technology used in 100% paddy straw/mustard husk or any
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other similar fuel based Projects as well as the unique challenges faced in firing 
paddy straw/mustard husk or any other similar fuel. 

14. 100% paddy straw/mustard husk or any other similar fuel based Projects offer
a transformative solution for India's energy needs and environmental
challenges. By harnessing the abundant waste resource of paddy straw, mustard
husk and other agro-waste these plants can generate clean electricity, reducing
dependence on fossil fuels and mitigating air pollution. Additionally, they offer
economic advantages, creating jobs in rural areas and providing a stable income
source for farmers. Moreover, these plants help combat stubble burning, a major
contributor to air pollution, by providing a viable alternative for straw disposal.
Notably, Round-the-Clock Power generation is absent in the case of Solar/Wind
power plants. Biomass based power is the only renewable energy which is
produced continuously for 24 hours/day and in all seasons of the year.
Therefore, it is beneficial and reliable for the distribution licensees to offtake
biomass based power which is available round the clock.

15. In case of the use of paddy as fuel, plants need extra equipment for it to be
turned into fuel for power generation which includes machines for cutting,
harvesting, and processing the paddy straw. Further, the boilers used in Biomass
Projects in India so far have been designed for mix-fuel i.e. various forms of
biomass including bagasse, agricultural waste etc. It may be noted that the
boilers required for 100 % paddy straw/mustard husk or any other similar fuel
based power plants require different technology due to the unique nature of such
fuels, being:-

(a) Higher silica and chlorine content in the paddy straw, which when fired, 
result in formation of corrosive gases resulting in damage to the boilers 
conventionally used in India for Bio-mass Projects. 

(b) The conventional boilers used in mix fuel bio-mass projects get clogged 
with residue of the paddy straw, which require frequent cleaning and de-
clogging activities, resulting in frequent shutdown of the Project. 

16. If mustard husk (which is not cattle fodder) fuel utilised by SAEL’s Biomass
projects is left in the field, it will result in the methanisation of the biomass,
which is Green House Gases (GHG), having larger environmental concerns.
The biomass which SAEL is using as fuel for power generation is Mustard /
Soya Husk, Julie flora and other non-fodder agro waste. All these crops require
small quantity of water and the power generation based on these biomasses
should be encouraged on this ground also.

17. Furthermore, the study titled “Analysis of Cost & Financial Aspects of Rice
Straw based Power Plant in India” also recognizes that the technology for
boilers fired using 100% paddy straw is not available in India and states that:
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(a) The capital expenditure of the proven technology from Denmark 
(BWE/BWV) for paddy straw/biomass-based power projects is higher in 
comparison to Indian boiler suppliers. 

(b) Rice straw is corrosive in nature and difficult to handle as a fuel. It contains 
high silica and chlorine which erodes pressure parts of the boiler and 
deteriorates the same in a short span. 

A copy of the study titled as “Analysis of Cost & Financial Aspects of Rice Straw 
based Power Plant in India” is annexed herewith and marked as Enclosure – 
B. 

18. It is evident that boilers made in India used in Biomass Projects are not suitable
for power plants using 100% paddy straw/mustard husk or any other similar
fuel, therefore, there is no other option left to the developers than to import
costlier technology from outside India. By way of illustration, Punjab Biomass
Power Limited and A2Z Biomass Plant were biomass-based power plants
operating using Indian made boilers. The boilers deteriorated in short span and
since there was under recovery of tariff, the plants became financially unviable
and have now shutdown.

19. The boilers (BWE Boilers) and turbine to be used in the SAEL Kaithal Project
and HSL Project are imported from M/S BWSC, Denmark and Siemens,
Germany respectively having Best Available Technology (BAT) with proven
and reliable technology for combustion of biomass fuels with use of high steam
pressure and temperature machines with advanced configuration of blades
(fixed and rotating) of a multistage machine operating off ‘air cooled
condensers’. The projects of SAEL and HSL are semi-automatic power plant
with least manual intervention and longer life expectancy even at a small size
of 15 MW.

20. The BWE Boiler being used by SAEL and HSL is a unique and a state-of-the-
art technology with manifold advantages in biomass-based energy generation.
Further, the integrated and optimized Flue Gas Treatment (“FGT”) supplied
with BWE boilers allows the projects to be even more environment friendly
since apart from the advanced technology the Boiler prevents emissions of flue
gas to a great extent without installation of any external emission control
system. The said one of a kind generating station being implemented by the
project is a unique sub-category amongst the various kinds of biomass based
generating stations.

21. While it has already been submitted above that setting up a 100 % paddy
straw/mustard husk or any other similar fuel -based project requires significant
upfront investment in infrastructure and specialized equipment and that the
technology has to be imported from outside, which entails significantly
enhanced costs, it is also imperative to note that paddy straw availability
fluctuates seasonally, impacting plant operations and leading to potential

5



revenue losses. Collecting and transporting paddy straw from geographically 
dispersed locations can be expensive and complex, adding to operational costs. 
Managing fuel quality and ensuring efficient combustion of paddy straw can be 
technically challenging, requiring specific expertise. 

22. Implementation of paddy straw-based biomass power plants provides an
effective solution to address the issue of air pollution in Northern India,
primarily caused by stubble burning in Punjab, Haryana, and Uttar Pradesh.
Currently, there are five operational biomass power plants by SAEL in Punjab
and Haryana, with a combined capacity of 80.50 MW. The oldest among these
has been successfully operational for thirteen years, significantly reducing
paddy straw burning within a 25 km radius of each plant. Annually, each plant
processes approximately uses 200,000 tonnes of paddy straw, while the total
available straw in Punjab, Haryana, and Uttar Pradesh is about 15 million
tonnes.

23. However, a challenge arises with the financial viability of these biomass power
projects. The operational viability of these projects necessitates a rate of Rs. 8
per unit. However, the procurers are willing to pay an average annual cost of
approximately Rs. 5 per unit only which results in a shortfall of approximately
Rs. 45 Crores per plant per annum. To bridge this gap, it is suggested that a
Central Subsidy Scheme be introduced, amounting to approximately Rs. 3,375
Crore annually, which would enable the full realization of the project, thus
resolving the issue of stubble burning and consequent air pollution in Northern
India.

24. It is with this background that SAEL has made the following comments on the
Draft Tariff Regulations as dealt with hereinbelow.

Comments & Suggestions on the Draft Tariff Regulations 

25. The consolidated comments / suggestive language on the Draft Tariff
Regulations is as under:

S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

1 Definition 

'Project' means a generating 
station or an evacuation system 
up to an inter-connection point, 
as the case may be, and in the 
case of a small hydro project, 
includes all components of the 
generating facility such as a 
dam, intake water conductor 
system, power generating 

It is suggested that the definition is 
aligned to the definition of a Generating 
Station under Section 2(30) of the 
Electricity Act, 2003. Accordingly, the 
suggested language is as under: 

‘Project’ means any station for 
generating electricity, including any 
building and plant with step-up 
transformer, switchgear, switch yard, 
cables or other appurtenant equipment, if 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

station and generating units of 
the scheme, as apportioned to 
power generation; 

any, used for that purpose and the site 
thereof; a site intended to be used for a 
generating station, and any building used 
for housing the operating staff of a 
generating station, and where electricity 
is generated by water-power, includes 
penstocks, head and tail works, main and 
regulating reservoirs, dams and other 
hydraulic works, but does not in any case 
include any sub-station, and in the case of 
a small hydro project, includes all 
components of the generating facility 
such as a dam, intake water conductor 
system, power generating station and 
generating units of the scheme, as 
apportioned to power generation; 

2 Regulation 7 Project Specific 
tariff 

a) Project specific tariff, on
case-to-case basis, shall be 
determined by the Commission 
for the following types of 
renewable energy projects:  
i. Solar PV power projects,
floating solar projects and solar 
thermal power projects;  

ii. Wind power projects (both
on-shore and off-shore); 

iii. Biomass gasifier based
power projects and biogas based 
power projects – if a project 
developer opts for project 
specific tariff;  

iv. Municipal solid waste based
power projects and refuse 
derived fuel based power 
projects – if a project developer 
opts for project specific tariff;  

It is suggested that ‘Biomass Projects 
with Rankine cycle technology’ be also 
included under Regulation 7. It may be 
noted that this Hon’ble Commission has 
included Biomass Projects with Rankine 
cycle technology in the list of those RE 
technologies for which parameters have 
been laid down to determine generic 
tariff. However, the same is not included 
in the list of ‘Project Specific Tariff’. 
Notably, there is no explanation in the 
Explanatory Memorandum for such 
exclusion. It is requested that while for 
Biomass Project with Rankine cycle 
technology too have dynamic and 
variable cost and performance parameters 
that depend on site-specific and project-
specific factors.  

Therefore, it is submitted that the list of 
technologies where this Hon’ble 
Commission has allowed ‘Project 
Specific Tariff’, Biomass Project based 
on Rankine cycle should also be included. 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

v. Renewable hybrid energy
projects; 

vi. Renewable energy with
storage projects; and 

vii. Any other project based on
new renewable energy sources 
or technologies approved by the 
Central Government. 

3 Regulation 8 Petition and 
proceedings for determining 
tariff 
… … … 
(2) A petition for determination 
of project specific tariff shall be 
accompanied by such fee as may 
be specified in the Central 
Electricity Regulatory 
Commission (Payment of Fees) 
Regulations, 2012, as amended 
from time to time or any 
subsequent re-enactment 
thereof, and shall be 
accompanied by: 
… … … 
(e) Consent from the beneficiary 
for procurement of power from 
renewable energy project at a 
tariff approved by the 
Commission, in the form of an 
initialed Power Purchase 
Agreement or Memorandum of 
Understanding 

This Hon’ble Commission for the first 
time has introduced this clause 
specifically for entities seeking 
determination of project specific tariff. 
This Hon’ble Commission is of the view 
that the application for project specific 
tariff determination should be filed based 
on consent from the beneficiary that they 
will procure power at the project specific 
tariff determined by this Hon’ble 
Commission. This Hon’ble Commission 
considers that this will ensure that the 
beneficiary is willing to procure power at 
the project specific tariff and avoid any 
dispute or delay in the power purchase 
agreement. 

In this regard, it is important to point out 
that the distribution licensees are 
mandated to procure 100% of the power 
generated from all Waste-to-Energy 
plants in the State. This procurement is to 
occur at tariffs determined by the 
Appropriate Commission under Section 
62 of the Act. The SERCs are mandated 
to allocate power from such generation 
sources with the state’s distribution 
licensees. Such condition ought not to be 
considered as a pre-requisite as it dilutes 
the statutory and policy mandate. The 
statutory bodies must ensure that 
distribution licensees enter into offtake 
arrangements with Biomass Projects as a 
matter of statutory requirement.  
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

It is also important to point that many 
states in India do not have specific 
norms/parameters for determination of 
tariff for biomass project and rely on this 
Hon’ble Commission’s Regulations. 
Inclusion of ‘consent for procurement’ as 
a condition to project specific tariff 
determination, may lead to the setting of 
erroneous precedents.  

Therefore, it is submitted that such 
inclusion be deleted completely.  

4 Regulation 11 Treatment for 
Over-Generation 

In case a renewable energy 
project, in a given year, 
generates energy in excess of the 
capacity utilization factor or 
plant load factor, as the case may 
be specified under these 
Regulations, the renewable 
energy project may sell such 
excess energy to any entity, 
provided that the first right of 
refusal for such excess energy 
shall vest with the concerned 
beneficiary. In case the 
concerned beneficiary 
purchases the excess energy, the 
tariff for such excess energy 
shall be equal to the tariff 
applicable for that year. 

It is noted that the said clause is only 
applicable to Renewable Energy Project, 
which includes sources of renewable 
energy such as hydro, wind, and solar, 
including its integration with combined 
cycle, biomass, biofuel cogeneration, 
urban or municipal waste, and such other 
sources as recognised or approved by the 
Central Government. Therefore, as 
understood this ought not to be applicable 
in case of Biomass Projects which are 
implemented without any integration 
with hydro / wind / solar.  Further, such 
inclusion has been undertaken by this 
Hon’ble Commission to align the 
regulations with the MoP Competitive 
Guidelines 2023 for wind & solar.  

For Biomass Project, there exist no such 
MoP Guidelines and therefore, treatment 
for over-generation shall be a commercial 
decision that the parties suitably 
incorporate under their respective offtake 
obligations.  

5 Regulation 17 Interest on 
Working Capital 
… … … 
(4)Interest on Working Capital 
shall be at an interest rate 
equivalent to the normative 

This Hon’ble Commission has proposed 
the Draft CERC (Terms and Conditions 
of Tariff) Regulations, 2024, for 
conventional projects, which state that 
the interest rate for interest on working 
capital shall be equal to the one-year 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

interest rate of three hundred 
and twenty-five (325) basis 
points above the average State 
Bank of India Marginal Cost of 
Funds based Lending Rate 
(MCLR) (one-year tenor) 
prevalent during the last 
available six months. 

marginal cost of lending rate (MCLR) of 
the State Bank of India plus 325 basis 
points. Accordingly, the Draft Tariff 
Regulations proposes to adopt the same 
approach.  

The interest on working capital has been 
suggested as the average of the Base Rate 
of State Bank of India prevalent during 
the previous year, plus 350 basis points, 
which has been considered by many 
states including Maharashtra.  

6 Regulation 31 Capital Cost 

(1) The normative capital cost 
for the first year of the Control 
Period, i.e. financial year 2024-
25 shall be as under.: 
… … … 
(2) The capital cost for biomass 
power projects based on 
Rankine cycle technology as 
specified for the first year of the 
Control Period shall remain 
valid for the entire duration of 
the Control Period unless 
reviewed earlier by the 
Commission. 

The provision for the capital cost for 
biomass power projects based on the 
Rankine cycle technology, with water 
cooled condenser has been considered as 
INR 6.38 Cr per MW and with air cooled 
condenser as INR 6.85 Cr per MW. As 
emerging from the explanatory 
memorandum, it is not clear whether this 
Hon’ble Commission has considered the 
capital cost that is usually involved in 
case of biomass – based projects using 
paddy straw/mustard husk or any other 
similar fuel.  

Another aspect that is worth considering 
is that this Hon’ble Commission itself has 
recognised that most of the SERCs have 
relied on the CERC RE Tariff 
Regulations 2020 to arrive at the base 
capital cost for biomass-based projects. It 
has been pointed out earlier that CERC 
RE Tariff Regulations 2020 did not 
consider the capital cost of those biomass 
projects using paddy straw/mustard husk 
or any other similar fuel due to lack of 
data. 

Further, to establish a trend in capital cost 
over the years, this Hon’ble Commission 
has suggested that escalation factors, 
based on indices like the manufacturing 
Index, wholesale price index, and 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

infrastructure industry index, be applied 
on previously approved capital cost 
(under CERC RE tariff Regulations 
2020) to arrive at the normative capital 
cost under the Draft Tariff Regulations. 
Such indexing is erroneous since the 
actual data as submitted by SAEL reflects 
huge difference between the assumed 
capital cost and the actual capital cost for 
biomass projects using paddy straw as 
fuel. 

It is important to point that there are four 
(04) biomass – based projects which are 
using paddy straw as fuel. A copy of the 
details of these projects along with copy 
of balance sheet and auditor’s certificate 
are annexed herewith and marked as 
Enclosure – C. 

Evidently based on the experience of the 
above projects and how the same cannot 
be kept in parity with other biomass 
projects using fuel other paddy, the 
normative capital cost that ought to be 
considered under the Draft Tariff 
Regulations be at INR 11 Cr per MW.  

This Hon’ble Commission may have to 
allow a normative capital at INR 11 Cr 
per MW and/or allow the inclusion of 
biomass projects with Rankine cycle 
under Regulation 7 i.e., allowing such 
projects to seek project specific tariff 
from this Hon’ble Commission. 

7 Regulation 32 Plant Load 
Factor 

For the purpose of 
determination of tariff, the Plant 
Load Factor shall be considered 
as 80%. 

Regulation 32 provides that Plant Load 
Factor (“PLF”) for tariff determination 
shall be considered as 80%. However, 
100 % paddy straw/mustard husk or any 
other similar fuel based Projects take time 
to stabilize, similar to a municipal solid 
waste and refuse derived fuel-based 
power projects. As such, a minimum of 
one year period is required for 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

stabilization. Accordingly, PLF of 60% 
for the first six months and 70% for the 
following six months is required to be 
allowed for 100% paddy straw/mustard 
husk or any other similar fuel based 
power plants for the first year. 

In this regard, it is important to point out 
that SAEL uses boilers 2.5 times larger 
than those found in typical biomass plants 
for operational efficiency. This size 
increase leads to longer stabilization 
times and adjustments with the fuel 
feeding system during the first year, 
resulting in lower power generation. 
Further, Paddy straw's high moisture 
content inherently limits the plant's initial 
performance. 

Therefore, the following language is 
suggested: 

“Regulation 32 Plant Load Factor 
For the purpose of determination of tariff, 
the Plant Load Factor shall be 
considered as 80%.  

Provided that in case the biomass-based 
project uses paddy straw as fuel, the PLF 
shall be considered as 60% for the first 
year after commercial operation of the 
generation station.” 

10 Regulation 37 Gross Calorific 
Value 

The gross calorific value of 
biomass fuel, for the purpose of 
determination of tariff, shall be 
at 3100 kCal/kg. 

The norms suggested by the Draft Tariff 
Regulations are suitable for the seasonal 
type of biomass, which is procured in 
intervals of 3-4 months. The same GCV 
cannot be applied to rice straw, which is 
only procured in the months of 
September and October of each year. 
Furthermore, the paddy straw is stored for 
365 days which undergoes rainy season, 
peak summer and peak winter too, which 
further degrades the GCV of the fuel. 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

The most crucial fuel property for paddy 
straw is its moisture content, impacting 
combustion, thermo-chemical processes, 
energy content, plant efficiency, fuel 
consumption, and overall project 
viability. Fuel's GCV depends on 
moisture, sand, and ash content. Natural 
drying is the only cost-effective moisture 
reduction method, but it requires large 
inventories due to seasonal availability 
and cannot address unexpected rainfall, 
making it impossible to avoid moisture 
and necessitating GCV adjustments for 
accurate fuel assessments. Plants like 
SAEL’s Kaithal Project operate with a 
minimum moisture content of 25-30%, 
further reducing GCV. Assuming a 
higher GCV than 2600 Kcal/kg would be 
unrealistic and shall not be a true 
reflection. 

The norms for GCV provided under Draft 
Tariff Regulations are unsuitable for 
100% Paddy straw/ biomass based 
Projects. This is because these projects 
require long-term storage of paddy straw 
due to its seasonal availability (procured 
primarily during the end of the paddy 
season around October). This prolonged 
storage inevitably leads to a decrease in 
the fuel's GCV making the regulations 
unrealistic and impractical for such 
projects. 

SAEL had undertaken detailed tests to 
ascertain the GCV of the paddy straw 
locally available and the same is annexed 
herewith and marked as Enclosure – D. 

The said data demonstrates degradation 
of GCV on account of the poor fuel 
quality in as much as paddy straw has 
lower GCV due to high moisture and 
silica content and faces greater GCV 
degradation due to prolonged storage, 
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S.No. Proposed Provisions under 
Draft Tariff Regulations 

Comments / Suggestive Language 

which is an uncontrollable aspect beyond 
the control of the project developer.  

Therefore, it is submitted that for a 
project using paddy straw as fuel, the 
GCV ought to be considered as 2600 
Kcal/kg. 

11 Regulation 38 Fuel Cost 

Biomass fuel price during the 
first year of the Control Period, 
i.e. financial year 2024-25 shall 
be as specified in the table 
below and shall be escalated at 
the rate of 3.45% per annum to 
arrive at the base price for 
subsequent years of the Control 
Period unless reviewed earlier 
by Commission. 
… … … 

The Draft Tariff Regulations propose that 
for biomass-based projects, while there 
shall be single part tariff with two 
components, i.e. fixed cost component 
and fuel cost component.  

It is to be noted that biomass projects 
carry huge risk in terms of availability of 
fuel because there is no definite source 
for the biomass and its availability is 
always uncertain. While a developer can 
predict ‘capex’, ‘fuel’ which is paddy 
straw (not regulated by state or 
otherwise), is a variable quantum and its 
procurement cost cannot be predicted. It 
is suggested that states like Rajasthan, 
Haryana and Punjab have come up with 
Biomass Assessment Study report which 
also provides for fuel cost of agro waste 
such as mustard husk, paddy straw etc.  

Further it is submitted that the escalation 
rate of minimum 7.5% per annum may be 
considered with a review every two years 
to have fuel cost aligned to market 
realities. 

26. It is humbly submitted that by virtue of the National Tariff Policy, this Hon’ble
Commission is bound to incentivize renewable projects. For Waste to Energy /
Biomass projects, this Hon’ble Commission is statutory bound to mandate 100
percent procurement by DISCOMs at the tariff determined under Section 62 of
the Electricity Act, 2003.
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Turbine & Generator 

Cost of Machinery
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Civil and General Works Cost
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point

Preliminary  and pre-operative expenses
including IDC and Contingency

Information, if any on the variation of
evacuation costs and civil works cost by size 
of plant and other extrinsic factors (e.g. 
State grid norms)

If fixed for project duration

rate of escalation if applicable

Grant/ Subsidy if any

Debt Financing

Equity

Loan tenure (Years)

Lending rate (%)

Rate of Depreciation

Rate of Interest as on today (%)

1) Data required for projects commissioned in past 5-7 years and pipeline projects getting commissioned in next 1-3 years

16

Mohd Ahmed
Typewritten Text
ENCLOSURE-A



Turbine & Generator 

Cost of Machinery

Land Cost

Civil and General Works Cost

Evacuation cost upto interconnection
point

Preliminary  and pre-operative 
expenses
including IDC and Contingency

Information, if any on the variation of
evacuation costs and civil works cost by 
size of plant and other extrinsic factors 
(e.g. State grid norms)

If fixed for project duration

rate of escalation if applicable

Grant/ Subsidy if any

Debt Financing

Equity

Loan tenure (Years)

Lending rate (%)

Rate of Depreciation

Rate of Interest as on today (%)

1) Data required for projects 
commissioned in past 5-7 years and 
pipeline projects getting commissioned 
in next 1-3 years

17



INTRODUCTION 
For sustainable development of the e
generation through new and renewable ene
desirable. Biomass is renewable as it is an or
form of plants and grows from sun energy. B
chemical energy which in turns can be con
energy for producing steam to generate electri

Biomass is one of the resources which can be
energy either through small capacity gasificat
(50 KW to 500 KW) or through higher capa
thermal power projects (5 MW to 15 MW
biomass gasifier based projects are de-centra
generation type projects, which caters electric
electrified villages where electricity couldn’
2015 in India. On other side, higher capacity 
were allocated through memorandum of unde
till 2010 by various states to produce electrici
and these plants were grid connected. 

There was less experience both with private 
organizations because stability or scalab
generation though biomass were yet to be seen

The tariff i.e. rate at which electricity is to
utility is fixed by state electricity regulato
(SERC’s) for their states. However, ce
regulatory commission (CERC) keep re
documents and notifications based on feedbac
experts and other bodies which are genera
SERC’s. 

ANALYSIS OF COST & 

Pardeep Agga

The pollution effects of open field burning of 
cost are to be borne by the society and the w
employment to locals, extra income to farmer
to be seen from techno-commercial viability 
India, through Central Electricity Regulatory
good tariff for promoting biomass based pow
decades in India. Thus it becomes importan
financial aspects. Through this paper, an att
government regulatory aspects, associated w
includes the fuel cost of rice straw (raw mate
from weather , feeding , insurance etc.) and o
interest on working capital and  taxes). The
(generic tariff decided by regulatory commis
way forward to make this sector attractive ha

Keywords: Cost of energy from biomass, sale
for biomass power projects 

1. Research Scholar, Amity University 

2. Professor, ABS, Amity University Noida 

Manuscript No.: 1474 

conomy, power 
ergy resources is 
rganic material in 
Biomass contains 
nverted into heat 
icity. 

e used to produce 
tion power plants 
acity steam based 
W). Most of the 
alized distribution 
city to remote un-
’t reach even till 
biomass projects 
erstanding routes 
ity for rural India 

and government 
bility of power 
n in India. 

o be procured by
ory commissions 
entral electricity 
eleasing guiding 
cks from Industry 
ally accepted by 

Gross calorific value (GCV) is amo
from unit mass of biomass during 
calorific value is different for all t
oil, biomass and other materials. Th

Station heat rate (SHR) is an effi
generate electricity. More the effic
results in fuel saving. Big thermal 
fuel has SHR in the range of 
However, biomass based power proj
times than big thermal projects.  

The fuel consumption in biomass is
expense thus GCV and SHR plays 
viability of any project. 

For techno-commercial viability o
biomass projects, a study is made 
reality 12 MW project located in 
operational project in India so fa
expenses and revenues. Way forwa
been discussed. 

LITERATURE REVIEW 
There is a general perception that c
fuels is cheaper than renewabl
however, in rural areas, where villa
power from biomass gasifiers 
considerable cheaper. (J.Jenil Gavas

In 2009, fossil fuel combustion for 
of all GHG emissions and coal c
GHG (USEPA, 2011). Because b
carbon neutral feedstock, co-firing 
potential to decrease GHG from coa
in existing coal plant with no re
Craig, 1998). 

J. Indian
Vol. 

FINANCIAL ASPECTS OF RICE ST
POWER PLANT IN INDIA 
arwal1, Anupama Rajesh2 and Anu Prashaan

ABSTRACT 
f rice straw are well known. The harmful effects due to this field
world at large. Biomass power projects accrue many social ben
rs, rural area development and renewable power generation etc
and return on investments, if it is to be scaled up for investme

y Commission, and States through their own regulatory commis
wer projects, only 2-3% of theoretical potential has been harn
nt to understand the attractiveness of investment in this field 
tempt has been made to understand  the revenue and the vario
with rice straw based power plants in one of the states i.e. Pu
rial, land lease for fuel storage, transportation, cutting/choppin
operation and maintenance (O&M) cost besides fixed cost (inte
e biomass power is a state subject and tariff provided by var
ssions of various states), thus the economics would be worked 
as also been discussed in the paper. 

e tariff for biomass power projects, rice straw as fuel for power

28 

unt of heat energy released 
complete combustion. The 

types of fuel i.e. coal, gas, 
his is measured in Kcal/kg. 

iciency of power plant to 
ciency less is SHR which 
projects based on coal as 
(2200 -2600 kcal/kWh). 

jects have SHR almost two 

s almost 65%-75% of total 
equally important role for 

of 100% rice straw based 
to understand the ground 

Punjab which is only one 
ar ,  as a case study for 
ard for improvement have 

cost of generation by fossil 
e sources like biomass, 

agers use diesel generators, 
(very small plants) are 

skar et. al. 2012). 

electricity in US was 37% 
ontributes around 81% of 
biomass is considered as 
biomass and coal has the 

al. Biomass can be co-fired 
etrofits (Bain, Overend & 

n Water Resour. Soc., 
38, No. 2, April, 2018 

TRAW BASED 

t 

d burning and its mitigation 
nefits ( non-monetary), like 
c., but every business needs 
ent. Though Government of 
sions, are trying to provide 
nessed so far, in last many 
through detailed study on 
us expenditures along with 
unjab, India. The cost part 
ng , degradation, protection 
erest on loan, depreciation, 
rious states is feed-in-tariff 

out with this as basis. The 

r plants, regulatory policies 

ENCLOSURE-B 18



J. Indian Water Resour. Soc., Vol. 38, No.2, April, 2018

29 

Co-firing biomass decrease in ash, dust, SO2 and NOx

emissions over coal firing alone, depending on the feedstock 
and co-firing method (IEAGHG and ECOFYS, 2011). 

However, In India, NTPC is planning to blend biomass in its 
existing coal based power plants which have total capacity of 
around 40000 MW. 

As per New and Renewable Source of Energy (NRSE) policy 
released by government of Punjab in year 2006, the power 
potential from biomass or agri-waste was estimated to be 
around 1500 MW and target was set to harness the same by 
2020. Some promotional efforts like exemption of VAT & 
octroi and leasing of land on nominal rates were also 
mentioned for promoting renewable plants in the state. Punjab 
Energy Development Agency (PEDA) was made as nodal 
agency to promote renewable projects. The tariff for biomass 
projects was declared as Rs 3.49/Kwh with 5% escalation. 
There was no separate tariff category for rice straw based 
biomass power projects. (NRSE Policy Dated 24th Nov, 2006). 

Punjab State Energy Regulatory Commission (PSERC) has 
mentioned in their policy released in 2014 that tariff for rice 
straw based biomass power projects would be Rs 7.90/Kwh 
and for other biomass projects it would be Rs 6.95/Kwh. 
CERC has also issued guidelines for adopting these tariff by 
various states. (PSERC order dated 15th Sep, 2014 and CERC 
order dated 15th May, 2014) 

Logistics of biomass fuel supply is complex because it has 
intrinsic feedstock characteristics, such as limited period of 
availability and the scattered distribution. (Antio C. Caputo, 
Palumbo, Pelagagge and Scacchia, 2005). 

RESEARCH OBJECTIVE 
• To study in detail the cost and financial aspects of 100%

rice straw based power project in the State of Punjab 
which is only operational project in India. 

• To analyze and discuss attractiveness in today scenario
for such plants for private sector investment.

RESEARCH METHODOLOGY 
The approach is based upon case study, which is both 
quantitative and quality in nature and is based on case of 12 
MW rice straw based power plant being operated by M/s 
Punjab Biomass Power Company Limited located in the state 
of Punjab. This rice straw based power project is only/single 
operational project in India. Review of various papers and 
policies have been carried out for understanding the regulatory 
and techno-commercial aspects. The pollution from rice straw 
burning can be controlled if proper utilization of rice straw is 
done for energy as well as ethanol production. 

An exploratory and descriptive detailed study was carried out 
by conducting an interviews with senior officials of M/s 
PBPL, boiler manufacturer i.e. M/s Cheema Boiler, Turbine 
and auxiliary suppliers, farmers for understanding fuel cost, 
fuel traders,  members of regulatory commission for tariff 
understanding , MNRE officials for benefits to promote rice 
straw base power plants and officials of  Punjab energy 
development agency. 

BACKGROUND 
Punjab Government set up one 100% rice straw base power 
project in 1990 but it couldn’t succeed even after 
commissioning due to various issues mainly techno-
commercial aspects. The technical aspects were related to fuel 
feeding system, boiler height because of low ash infusion 
temperature of rice straw and chopping of rice straw as it all 
cutters are required to re-grinded after every 12 hours. 
However, M/s Punjab Biomass Power Limited signed an 
memorandum of understanding and got allocation of 12 MW 
rice straw based power project in year 2006 at an initial tariff 
of Rs 3.49/Kwh. This project was commissioned in 2009-10 
and is in operation from last 6-7 years but is also not 
successful because of again techno-commercial aspects. 
However, there are learnings and sate and center have 
acknowledged that for promoting such plants many 
improvements are still required for keeping its viability so that 
scalability can be achieved in years to come. As rice straw 
burning is nuisance for health problems thus it become 
imperative for scholars to do brain storming to highlight good 
things, bring out issues and suggest way forward.   

There are many examples that developer’s signs an agreement 
and once they start the power projects they found that the 
ground realities are different and issues and challenges are 
much more than were assumed at the time of bidding or 
investment. However, it is always worthwhile to learn and 
improve the things so that corrections can be made in the 
technical aspects or policies or wherever needed including 
project management. 

The cost and financial aspects of rice straw based biomass 
power project does not include benefits like reduction in 
particulate matters i.e. Particulate matter (PM) 2.5 and PM10, 
reduction in GHG emissions or any social benefits like 
farmers income, rural employment etc. as these have not be 
monetized. 

In spite of very low capacity size of biomass power plant (12 
MW) in comparison to coal based power plant ( say 1000 
MW) , the technical aspects are quite similar i.e. involvement 
of supply chain management for fuel, fuel feeding system, fuel 
storage , boiler, cooling towers, electro static precipitator, 
steam turbine , generators and transmission lines etc. 

Thus the expense involved at each and every activity 
particularly fuel supply, fuel management, fuel feeding, 
operation and maintenance or ash handling etc. would be 
analyzed. The other expense are simple which are related to 
finance like interest on loan, depreciation, return on 
investment, taxes etc.  

The revenue considered is only revenue received from 
Discom/ utility as per power purchase agreement. 

Issues In 100% Rice Straw Based Power Project 
There are many issues in rice straw based power project thus 
no new projects are coming up. There is a need to understand 
the issues and find out the ways to resolve the problem. The 
major issues are as below; 

• The boiler required for 100% rice based power project
is still under research and technology. In India there is
only one manufacturers who have supplied boiler for
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such plant i.e. M/s Cheema Boiler, Punjab. He has 
carried out many experiments at existing 12 MW 
power project to improve the efficiency and viability. 
Some of the improvements are extending water walls 
of boiler, adding pneumatic spreaders for uniform 
spray of rice straw on travelling grate and underground 
fuel feeding system. 

• Limited supply of rice straw due to open field burning
of rice straw and there is very limited window of 45-60
days when rice straw can be cut and stored because
farmers are to make their fields ready for next crops i.e.
Rabi crops

• The capital expenditure of rice straw based power
project is high in comparison to normal biomass based
power projects

• Rice straw is corrosive in nature and difficult to handle
as a fuel. It contains high silica and chlorine which
erode pressure parts of boiler and deteriorate boiler in
short span.

• As there is no rice straw based power plant in India
which is economically viable project thus banks are not
ready to finance. However, only one operational
project is there and so detailed studies have been
carried out and presented in this paper.

• Due to rains and self-ignition problem of rice straw, the
weather protection and fire protection is must

In the way forward, the suggestions have been provided to 
overcome the issues and these projects are now techno-
commercially viable projects.  

Costing Aspects of Rice Straw Biomass Power Plant 
There are two kind of costs  

A. Fixed cost of electricity ( related to capital expenditure) 

B. Variable cost of Electricity ( fuel Cost, O&M variable 
cost) 

A. Fixed Cost 

For investing in any biomass power project, the following 
studies and risks are required to be assessed; 

• Availability of rice straw as a fuel

• Cost of transportation

• Storage centers for fuel and protection from weather and
fire

• Rice straw biomass based power technologies

• Financing arrangements

• Experience and Project Management for operating rice
straw based power projects

• State policies and regulations

All these studies are taken up during the preparation of any 
detailed project report. Punjab is abundant state with respect 
to availability of rice straw. Around 10% of total rice straw 
produced in India is in the state of Punjab only. 

Boiler of rice straw power plant is of more height (> 35 
meters) than normal biomass plant which has boiler height of 
(approx. 25 meter). The pressure and temperature of steam 
turbine in rice straw based power plant is 60 bar and 4350C 
against 80 bar and 4850C. The more is the temperature and 
pressure the turbine efficiencies are better. Thus the 
economics of rice straw based power plant is poorer than 
normal biomass and further because of higher height of boiler, 
as mentioned above and due to complex fuel feeding system, 
capital expenditure of rice straw based power project is more 
by 20% in comparison to normal biomass plant. 

Details of project cost of 12 MW rice straw biomass power 
project  

The tentative costs of various items involved is as under. This 
cost include freight, taxes and erection and commissioning 
charges .The time frame for completion of project is around 
two years, thus interest during construction will also be a part 
of project cost. The price level is FY16-17 

Table-1: Project cost for 12 MW Rice straw based power project, Source: detailed project cost of M/s Punjab Biomass 
Power project is base and discussions with manufacturers for updation. 

(INR in Mn) 

S.No Description of Item Amount 

1 Preliminary and Pre-operative expense     10.00 

2 Detail Engineering     15.00 

3 Land and Site Development     40.00 

4 Civil and Structural work   100.00 

5 Mechanical Items 

a) Water Plant     10.00 

b) Boiler and Aux   120.00 

c) Turbine Generator & Aux.   100.00 

d) Cooling Tower & Compressed Air System     15.00 

e) Ash Handling system     05.00 
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Now regulatory commission has approved the project cost of 
Rs 59 Mn/ MW (year 14-15). However, there is not much 
increase in the cost of civil works or electro-Mechanical 
works in India since 2010. Thus the cost of project for 100% 
rice straw based power project was around Rs 50 Mn/MW in 
2010. 

Table-2: Tariff as per state regulatory orders in the state 
of Punjab 

Year Tariff In Rs/Kwh 
2001  3.01
2006  3.49
2012  5.00
2014 790*

*Applicable from prospective and for new projects only, rice
straw projects got special distinction by CERC. On the other 
hand, the existing plants couldn’t get the enhanced benefits of 
tariff due to regulations and thus most of plants either rice 
straw based or general biomass plants are in losses. However, 
new investor always look at the existing plants before 
investment, thus one of the factor that in-spite of good tariffs 
by state governments, investment couldn’t take up on scale. 

B. Variable Cost 

Assured long term fuel supply of rice straw or other 
biomass at low cost and as a sustainable source of fuel 
supply is must for economics of rice straw based power 
plant. The fuel cost can be very low for a fuel which is to 
be disposed off anyway like rice straw. Operation and 
maintenance cost makes significant difference while 
computing variable part of cost of electricity. 
(International Renewable Energy Agency-IRENA, 2012) 

i. Fuel Cost Computations

100% rice straw can be used in power project which has
been designed for the same. However, cane trash to an
extent of 10% or any other agri waste can also be used in
the same biomass plant. On the other side, if plant is not
designed for rice straw , it is difficult to use the rice
straw in that power plant,  as rice straw contains high
alkali content and requires special fuel cutters and fuel
feeding systems.

Fig. 1: Process involved during fuel collection, storage and 
its usage. Source: Rice straw based power plant 

Rice straw is fuel for the 100% rice straw base power project 
and its cost analysis for the cost up to boiler tip is as below. 
This study has been carried out based on inputs from farmers, 
traders, fuel suppliers and employees of fuel team of M/s 
Punjab biomass power project. 

Table-3:  Fuel Cost Analysis – Rice Straw (30US$/Ton) 

Description Cost Per Ton 
( in INR) 

Basic Price 750.00 
Salary & Wages 85.03 
Security Charges 58.88 
Labor Charges 60.66 
Depot Establishment Cost 58.38 
Fuel shifting charges from storage Centre 336.93 
Fuel Chopping charges 300.00 
Admin Expenses 13.85 
Repair & Maintenance - Fuel Equipment 25.89 
Degradation & Transit Loss 130.76 
Twine ( Thread) charges 150.00 
 Lease Rent 43.15 
Insurance 2.92
Cost of fuel at boiler tip 2016.44 

Source: Farmer, traders, fuel suppliers, employees of M/s 
PBPL 

f) Fuel Handling System & equipment’s    80.00 
g) Pollution control equipment’s    10.00 
h) Other Piping & Misc. works    60.00 

 Sub Total   400.00 
6 Electrical & Instrumentation

a) Switchyard and Transformers 30.00 
b) HV/LV switchgears 15.00 
c) DC System, Earthing, Illumination etc. 05.00 
d) Bus duct, Cabling, transmission etc. 30.00 
e) DCS, Instruments, Plant communication system etc. 20.00 

 Sub Total 100.00 
Total ( 1 to 6) 665.00 

8 IDC  50.00 
9 Contingency      20.00 

Grand Total 745.00 
Cost per MW  ( Rs in Mn/MW) 62.00 
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Calorific value of the rice straw is around 28
and station heat rate of boiler is around 4600
(based on past performance of 8 years of M
specific fuel consumption (SFC) i.e. amount
to produce one unit of electricity is around 1
to 2 in rainy season due to wet fuel. 

Fuel cost per kg will vary from Rs 3.00/Kg 
after adding interest cost on working capital 
plus. The processed rice straw fuel (already cu
can also be procured from market for mixing
this fuel also cost around Rs 2.75/Kg 

Specific Fuel Consumption of rice straw bas
= 4800 /3200 = 1.5 (varies due to moisture co
many other variables including number of 
Thus cost of fuel to produce one unit of elec
Rs 4.50/Kwh 

ii. Operation and maintenance cost on ann
rice straw power plant

Rice straw plant is highly labor oriented
requirement is of around 100 people f
MW plant and this includes maintenan
collection equipment’s, maintenance te
Turbine, Water System and Instrume
other functions like HR, Admin, 
Management etc. are part of system. T
operational problems in biomass plant
ignored, these problems occur mainly in
fuel conveyor belts, Boiler tubes, Ash 
etc. Annual shut downs are planned dur
for complete checkup of plant. The spare
be maintained at plant which are 
criticality, wear and tear or based on 
annual O&M cost for 12 MW plant is as

Table-4: O&M cost of 12 MW rice stra
project 

S.No. Description Amount 
(in Mn) 

 R

1 Maintenance 20.00 E
C

2 Administrative 
&Insurance 

05.00 E
S

3 Salaries and Wages 25.00 E
c
s

 Total Per Annum 50.00 M

Source: M/s PBPL and other biomass pl
Punjab 
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CONCLUSION AND RECOMMENDATIONS  
The Tariff provided by CERC or PSERC to new plants is very 
attractive and Techno-commercially viable. The rice straw 
cost can be highly optimized because Centre and State 
Governments have started providing subsidies to farmers to 
procure Balers and thus on supply of rice straw to power 
plants. The fuel cost can be easily reduced to 30% to 50% 
from the CERC/PSERC approved fuel cost, if proper 
measures are taken. 

The Plant load factor of 80% is considered by CERC/PSERC 
while computing tariff and it is very high and may be almost 
impossible to achieve for rice straw power projects, 
considering 2-3 months rainy season and breakdowns of plant 

etc. The realistic Plant load factor with good project 
management for 10% rice straw based power projects should 
be 55% to 65%. For other Biomass power projects the same 
can be 80%. The sensitivity analysis as per CERC norms for 
Cost of Generation (with RoE) vis-a-vis PLF and 30% 
reduction in fuel cost as Fig. 3. 
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Fig. 3: Impact on Cost of generation with PLF at reduced fuel cost 

Source: CERC order 2014 and operational rice straw based power project 

Table-5: Assumptions for rice straw based power plant- Source CERC order 2014 
Annexure-1 

Tariff Computation Sheet for 12 MW Rice straw Power Project as Per Regulatory Norms 

Project Capacity 12 MW 
Plant Load Factor 80% 2nd Year onwards, 70% for Ist 
Aux Consumption 10% 2nd year , 11% for Ist Year 
Useful Life 20 years 
Project Cost 59 Mn/MW 
Debt : Equity 70:30 % 
RoE ( post tax) 20% & 24% For Ist 10 years and after 10 yrs. 
Rate of interest 11% 
Discount Rate 9.78% 
Corporate Tax 34% 18% MAT for first 10 yrs. 
O&M (2017) 4.8 Mn/year/MW and 5.72% Esc. 
Working Capital 
O&M 1 Month
Maintenance Spare 15% of O&M 
Receivables 2 Month Electricity Revenue 
Interest rate on WC 12% Per Annum 
Station Heat Rate 4200 Kcal/Kwh 
GCV of Fuel 3100 Kcal/Kg 
Biomass Price (2014) 2751 Rs/MT 
Biomass Cost (2017) 3184.63 Rs/MT 
Escalation in fuel price 5% Per Annum 
Depreciation 5.83% for 12 years and 2.51% thereafter 
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Tariff Computation for 12 MW Rice Straw Based Power Project 

12 MW Rice Straw Plant Tariff as Per Regulatory Commission 

2017 2018 2019 2020 2021 2022 
Years- 1.00 2.00 3.00 4.00 5.00 6.00 7.00 

 Installed Capacity MW 12.00 12.00 12.00 12.00 12.00 12.00 12.00 
 Gross generation MU 73.58 84.10 84.10 84.10 84.10 84.10 84.10 
 Aux. Consumption  MU 8.09 7.36 7.36 7.36 7.36 7.36 7.36 
 Saleable Energy  MU 65.49 76.74 76.74 76.74 76.74 76.74 76.74 
 Variable Cost 
 Biomass Requirement 000'MT 100 114 114 114 114 114 114 
 Biomass Price  Rs/MT 3,184 3,344 3,511 3,687 3,871 4,065 4,268 
 Biomass Cost  Rs in Mn 318.00 381.00 400.00 420.00 441.00 463.00 487.00 
 Variable Tariff  Rs/Kwh 4.86 4.96 5.21 5.47 5.75 6.03 6.35 
 Fixed Cost  
 O&M expense Rs in Mn 56.71 59.95 63.38 67.01 70.84 74.89 79.17 
Depreciation  Rs in Mn 41.28 41.28 41.28 41.28 41.28 41.28 41.28 
 Interest on loan Rs in Mn 52.24 47.70 43.16 38.62 34.07 29.53 24.99 
 Interest on WC Rs in Mn 25.01 28.92 30.18 31.48 32.87 34.31 35.84 
 Return on Equity Rs in Mn 42.48 42.48 42.48 42.48 42.48 42.48 42.48 
 Total FC  217.72 20.33 220.48 220.87 221.54 222.49 223.76 
 Fixed Tariff  Rs/Kwh 3.32 2.87 2.87 2.88 2.89 2.90 2.92 
 Total Tariff Rs/Kwh 8.18 7.83 8.08 8.35 8.64 8.93 9.27 
 Discount Factor  1.00 0.91 0.83 0.76 0.69 0.63 0.57 
Variable Tariff (2017) 4.96 Rs/Kwh 
Fixed Tariff (levelized) 3.03 Rs/Kwh 
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