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CENTRAL ELECTRICITY REGULATORY COMMISSION
NOTIFICATION
New Delhi, the 16th September, 2009

~

F. No. L-7/186{201)/2009-CERC.—In exercise of powers conferred under Section 61 read
with Section 178 (2) (s) of the Electricity Act, 2003 (36 of 2003), and all other powers enabling it in
this behalf, and after previous publication, the Centrai Electricity Regulatory Commission hereby

makes the following regulations, namely.—
1. Short title and commencement

(1) These regulations may be called the Central Electricity Regulatory Commission
(Terms and Conditions for Tariff determination from Renewable Energy

Sources) Regulations, 2009.

(2) These regulations shall come into force from the date of their publication in the

Official Gazette.

2. Definitions and Interpretation

(1”) In these regulations, uniess the context otherwise requires, -
(8) ‘Act’ means the Electricity Act, 2003 (36 of 2003);

(b} ‘Auxiliary energy consumption' or 'AUX in relation to a period in
case of a generating station means the quantum of energy consumed
by auxiliary equipment of the generating station, and transformer iosses

within the generating station, expressed as a percentage of the sum of
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gross energy generated at the generator terminals of ail the units of the

generating station;

‘Biomass’ means wastes produced during agricultural and forestry
cperations (for example straws and stalks) or produced as a by-product
of processing operations of agricuitural produce {e.g., husks, shells,
deoiled cakes, etc); wood produced in dedicated energy plantations or
recevered from wild bushes/weeds; and the wood waste produced in
some industrial operations;

‘Capital cost’ means the capital cost as defined in reguiations
12,24 28 34 A7 57 and 61,

‘Commission' means the Central Eiectricity Regulatory Commission
referred to in sub-section (1) of section 78 of the Act,

‘Conduct of Business Regulations’ means the Central Electricity
Regulatory Commission (Conduct of Business) Regulations, 1999 as.
amanded from time to time;

‘Control Period or Review Period’ means the period during which the
norms for determination of tariff specified in these regulations shall
remain valid;

‘Gross calorific value’ or ‘GCV’ in relation to a fuel used in generating
staton means the heat produced in kCal by complete combustion of
one kicgram of solid fuel or one litre of liquid fuel or one standard cubic
meter of gaseous fuel, as the case may be,

‘Gross siation heat rate’ or ‘GHR' means the heat energy input in
kCai required to generate one kWh of electrical energy at generator
terminais of A thermal generating station;

‘Hyhrid Solar Thermal Power Plant’ means the solar thermal power

plant that uses other forms of energy input scurces alengwith solar
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(k)

(m)

{n

(0)

thermal energy for electricity generation, and wherein not less than

75% of electricity is generated from solar energy component.

Ynstalled capacity' or 'IC’ means the summation of the name plate

capacities of all the units of the generating station or the capacity of the

generating station {reckoned at the generator terminals), approvéd by
the Commission from time to time;

‘Inter-connection Point’ shall mean interface point of renewable

energy generating facility with the transmission system or distribution

system, as the case may be:

a) in relation to wind energy projects and Solar Photovoltaic Projects,
inter-connection point shall be line isolater on outgoing feeder on
HV side of the pooling sub-station,

b) in relation to small hydro power, biomass power and non fossil fuel
based cogeneration power projects and Solar Thermal Power
Projects the, inter-connection point shall be line isolator on outgoing
feeder on HV side of generator transformer;

‘MNRE’ means the Ministry of New and Renewable Energy of the

Government of India.

‘Non-firm power means the power generated from renewable

gources, the hourly variation of which is dependent upon nature’s

phenomenon like sun, cloud, wind, etc., that cannot be accurately
predicted.

‘Non fossil fuel based co-generation’ means the process in which

more than one form'of energy {(such as steam and electricity) are

produced in a sequential manner by use of biomass provided the
project may qualify to be a co-generation project if it fuifills the eligibility

criteria as specified in clause (4} of Regulation 4.
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(u)

(W)

‘Operation and maintenance expenses’ or ‘O&M expenses’ means
the expenditure incurred on operation and maintenance of the project,
or part thereof, and includes the expenditure on manpower, repairs,
spares, consumables, insurance and overheads;

'Project’ means a generating station or the evacuation system upto
inter-connection point, as the case may be, and in case of a small
hydro generating station includes all components of generating facility
such as dam, intake water conductor system, power generating station
and generating units of the scheme, as apportioned to power
generation:

‘Renewable Energy’ means the grid quality electricity generated from
renewable energy sources.

‘Renewable Energy Power Plants’ means the power plants cther than
the conventional power plants generating grid guality electricity from
renewable energy sources.

‘Renewable Energy Sources’ means renewable sources such as
small hydro, wind, solar including its integration with combined cycle,
biomass, bio fuel cogeneration, urban or municipal waste and other
such sources as approved by the MNRE;

‘Small Hydro’ means Hydro Power projects with a station capacity up
to and including 25 MW.

‘ Solar PV power’ means the Solar Photo Voltaic power project that
uses sunlight for direct conversion into electricity through Photo Voltaic
technology.

‘ Solar Thermal power’ means the Solar Thermal power project that
uses sunlight for direct conversion into electricity through Concentrated
Solar Power technology based on either line focus or point focus

principle.
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(x) ‘Tariff period’ means the period for which tariff is to be determined by
the Commission on the basis of norms specified under these
Regulations;

(y) ‘Useful Life' in relation to' a unit of a generating station including
evacuation’ system shall mean the following duration from the date of
commercial operation {COD) of such generation facility, namely:-

(a) Wind energy power project 25 years
(b) Biomass power project, non-fossil fuel cogenerafion 20 years
(c) Small Hydro Plant 35 years

(d) Solar PV/Solar thermal power plants 25 years

(z} ‘Year’ means a financial year.

Save as aforesaid and unless repugnant to the context or if the subject-
matter otherwise requires, words and expressions used in these regulations
and not defined, but defined in the Act, or the Indian Electricity Grid Code or
the Central Electricity Regulatory‘ ‘Commission (Terms and conditions of
Tariffy Regulations, 2009 shall have the meanings assighed fo them
respectively in the Act or the indian Electricity Grid Code or the Central

Electricity Regulatory Commission (Terms and conditions of Tariff)

Regulations, 2009.

Scope and extent of application
These regulations shall apply in all cases where tariff, for a generating station
or a unit thereof based on renewable sources of energy, is to be determined by

the Commission under Section 62 read with Section 79 of the Act.

3412 GI09—7
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Provided that in cases of wind, small hydro projects, biomass power, non-fossil
fuel based cogeneration projects, solar PV and Solar Thermal power projects,
these regulations shall apply subject to the fulfilment of eligibility criteria

specified in regulation 4 of these Regulations.

4. Eligibility Criteria

(1)  Wind power project — located at the wind sites having minimum annual mean
Wwind Power Density (WPD} of 200 Watt/m? measured at hub he@ht of 50
meters and using new wind turbine generators.

(2} Small hydro project — located at the sites approved by State Nodal Agency/
State Government using new plant and machinery, and installed power piant
capacity to be lower than or equal to 25 MW at singie location

(3) Biomass power project — Biomass power projects using new plant and
machinery based on Rankine cycle technalogy and using biomass fuel
ources, provided use of fossil fuel is restricted only to 18% of total fuel
consumption on annual basis.

(4) Non-fossil fuel based co-generation project. The project shali qualify to be
termed as a non-fossil fuel based co-generation project, ¥ it1s Using new plant
and machinery and 1s in accordance with the definition and also meets the
qualifying requirement outhred below
Tepning cycle mede of co-generelion — Any facility that uses non-fossil fuel

et fur the powesr ganeraton and also utiizes the thermal enerygy generaied

s i ofbeg mdustnal acthivites simuianeously.
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Provided that for the co-generation facility to qualify under topping cycle mode,
the sum of useful power output and one half the useful thermal output be
greater than 45% of the facility’s energy consumption, during season.”

Explanation.- Forthe purposes of this clause,

a) ‘Useful power output’ is the gross electrical output from the generator. There
will be an auxiliary consumption in the cogeneration plant itself (e.g. the boiler
feed pump and the FD/ID fans). In order to computé the net powef output it
would be necessary to subtract the auxiliary consumption from the gross
output. For simplicity of catculation, the useful power output is defined as the

groés electricity (kWWh) output from the generator.

(b) ‘U'seful Thermal Qutput’ is the usefui heat (steam) that is provided to the

process by the cogeneration facility.

(c) 'Energy Consumption’ of the fac'ility is the useful energy input that is

supplied by the fuel (normally bagasse or other such biomass fuel).

(5) Solar PV and Solar Thermal Power Projects — Based on Technologies

approved by MNRE.
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Chapter 1: General Principles

[

Cantrol Period of Review Periced

The Control Period or Review Period under these Regulations shall be of
mree  years of which the first year ‘shall be the periog from the date of
nonfication of thase regulations'te 31.3.2010,

Brovided that the benchmark capitai cost for Solar PV and Solar

sermal proiacts may be reviewed annually by the Commussien

Brevidad futher that the tarlff determined as per these Regulations for
e RE projects commissioned during the Control Perod. shall continue to be
spplicable for the entire duration of the Tariff Period as specthed in Regulation
Gopeiow,

Provided also that the revision in Regulations for next Control Penod
shali be undertaken al least six months prior to the end of the first Control
Derod and in case Regulations fer the next Controi Period are not notified untit
commeancement of next Control Period, the tarff norms as per these
Reguiatons shail continue to remain applicable until notification of the revised

Ragulations subject to adjustments as per revised Regulations

6. Tariff Period
(1% The Tanif Period for Renewable Energy power projects except in case
of Smali hydroe projects below 5 MW, Soiar PV, and Solar thermal

nenver projects shall be thirteen (13) years.

i

in case of Small hydro projects below 5 MW, the tanff peried shall be

U

thirty five (35} years.



[P IN—T"S 4]

VT 1 TS9A ¢ STHYR

3)

(4)

(5.)

In case of Solar PV and Solar thermal power projects the Tariff Period
shall be twenty five years (25) years.

Tariff period under these Regulations shall be considered from the date
of commercial operation of the renewable energy generating stations.
Tariff determined as per these Regulations shall be applicable for

Renewable Energy power projects, only for the duration of the Tariff

Period as stipulated under Regulation 6(1), (2) and (3).

7. Project Specific tariff

(1)

Project specific tariff, on case to case basis, shall be determined by the
Commission for the following types of projects :

a.) Municipal Solid Waste Projects

b.) any other new renewable energy technologies approved by MNRE
c.) the renewable energy projects which have been commissioned
before the notification of these Regulations but for which no power
purchase agreement has been signed until the date of notification of
these Regulations.

d.) Solar PV and Solar Thermal Power projects, if a project developer
opts for project specific tariff. Provided that the Commission while
determining the project specific tariff for Solar PV and Solar Thermal

shall be guided by the provisions of Chapters 8 of these Regulations.

e) Hybrid Solar Thermal Power plants

f) Biomass project other than that based on Rankine Cycle technology

application with water cooled condenser.
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(2} Determination of Project specific Tariff for generation of electricity from such
renewable energy sources shall be in accordance with such terms and
conditions as stipulated under relevant Orders of the Commission.

Provided that the financial norms as specified under Chapter-2 of these
Regulations, except for capital cost, shall be ceiling norms while determining

the project specific tariff.

8.  Petition and proceedings for determination of tariff

(1) The Commission shall determine the generic tariff on the basis of suo-motu
petition at least six months in advance at the beginning of each year of the
Coentrol period for renewable energy technologies for which norms have been
specified under the Regulations.

(2) A petition for determination of project specific tariff shall be accompanied by
such fee as may be determined by regulations and shail be accompanied by
a) information in forms 1.1, 1.2, 2.1 and 2.2 as the case may be, and as
appended in these regulations;

b} Detailed project report outlining technical and operational details, site

specific aspects, premise for capital cost and financing plan etc.

c) A Statement of all applicable terms and conditions and expected
expenditure for the period for which tariff is to be determined.
d} A statement containing full details of calculation of any subsidy and

incentive received, due or assumed to be due from the Central Government
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(4)

and/or State Government. This statement shall also include the proposed
tariff calculated without consideraﬁon of the subsidy and incentive
e) Any other information that the Commission requires the petitioner to submit.

The proceedings for determination of tariff shall be in accordance with the

Conduct of Business Regulations.

9.

Tariff Structure

(1) The tariff for renewable energy technologies shall be single part tariff

consistiﬁg of the following fixed cost components:

10.

(1)

15

(a) Return on equity;
(b) Interest on loan capital;
(c) Depreciation,
(d) Interest on working capita;
(e) Operation and maintenance expenses;
Provided that for renewable energy technologies having fuel cost component,
like biomass power projects ‘and non-fossil fuel based cogeneration, single part

tariff with two components, fixed cost component and fuel cost component,

shall bedetermined.

Tariff Design

The generic tariff shall be determined on levellised basis for the Tariff Period.
Provided that for renewable energy technologies having singie part

tariff with two components, tariff shall be determined on levellised basis

considering the year of commissioning of the project fo'r fixed cost component

while the fuel cost component shall be specified on year of operation basis.
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(2)  For the purpose of levellised taniff computation, the discount factor equivalent to
weighted average cost of capital shall be considered.
(3) Levellisation shall be carried out for the ‘useful life’ of the Renewable Energy

project while Tariff shall be specified for the period equivalent to ‘Tariff Period’.

11. Despatch principies for electricity generated from Renewable Energy
Sources:

(1) All renewable energy power plants excebt for bromass pover plants with
Installed capacity of 10 MW and above, and non-fossi fuel based
cogeneration plants shall be treated as MUST RUN power plants and
shall not be subjected to ‘merit order despatch’ principles

{(2) The biomass power generating station with an instalieqd capacity of 10
MW and above and non-fossil fuel based co-generation prejects shall be
subjected to scheduling and despatch code as specified urder Indian
Electricity  Grid  Code {IEGC) and Central Eiectricity  Regulatory
Commission  {Unscheduled Interchange and  related matters)

Regulations, 2009 including amendments thereto
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12,

13.

Chapter 2; Financial Principles

Capital Cost
The norms for the Capital cost as specified in the subsequent technology
specific chapters shall be inclusive of ‘all capital work including plant and

machinery, civil work, erection and commissioning, financing and Interest

during construction, and evacuation infrastructure up to inter-connection point.

Provided that for project specific tariff determination, the generating
company shall submit the break-up of capital cost items along with its petition in

the manner specified under Regulation 8.

Debf Equity Ratio
(1) For generic tariff to be determined based on suc motu petition, the debt

equity ratio shall be 70 : 30.
(2) For Project specific tariff, the following provisions shall apply -

If the equity actually deployed is more than 30% of the capital cost, equity in
excess of 30% shall be treated as normative loan.

Provided that where equity actually deployed is less than 30% of the capital
cost, the actual equity shall be considered for determination of tariff:

Provided further that the equity invested in foreign currency shall be designated

in Indian rupees on the date of each investment.

3412 GV/0S—8
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14. Loan and Finance Charges
(1) Loan Tenure. For the purpose of determination of tariff, loan tenure of

10 years shall be considered.

(2)  Interest Rate
(a) The loans arrived at in the manner indicated above shall be considered as
gross normative loan for calculation for interest on loan. The normative loan
outstanding as on April 1% of every year shall be worked out by deducting the
cumulative repayment up to March 31 of previous year from the gross
normative loan.

(b} For the purpose of computation of tariff, the normative interest rate shall be
considered as average long term prime lending rate (LTPLR) of State Bank of
India (SBI) prevalent during the previous year plus 150 basis points.

(c) Notwithstanding any moratorium period availed by the generating company, the
repayment of loan shall be considered from the first year of commercial

operation of the project and shall be equal to the annua! depreciation allowed.

15. Depreciation

(1) The vaiue base for the purpose of depreciation shall be the Capital Cost of the
asset admitted by the Commission. The Salvage vaiue of the asset shall be
considered as 10% and depreciation shall be allowed up to maximum of 90% of
the Capital Cost of the asset.

(2} Depreciation per annum shall be based on ‘Differential Depreciation Approach’

over joan tenure and period beyond loan tenure over usefui life computed on
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(3)

186.

(@)

17.

(1)

‘Straight Line Method'. The depreciation rate for the first 10 years of the Tariff |

Period shall be 7% per annum and the remaining depreciation shall be spreéd

over the remaining useful life of the project from 11" year onwards.

Depreciation shall be chargeable from the first year of commercial operation.
Provided that in case of commercial oberation of the asset for part of

the year, depreciation shall be charged on pro rata basis.

Return on Equity
The value base for the equity shall l;e 30% of the capital cost or actuallequity
(in case of project specific tariff determination) as determined under Regulation
13.
The normative Return on Equity shall be:

.a) Pre-tax 19% per annum for the first 10 years.

b) Pre-tax 24% per annum 11% years onwards.

Intérest on Working Capital
The Working Capital requirement in respect of wind energy projects, small
hydro power, solar PV and Solar thermal power projects shall be computed in

accordance with the following :

Wind Energy / Small Hydro Power /Solar PV [ Solar thermal

a) Operation & Maintenance expenses for one month;
b) Receivables equivalent to 2 (Two) months of energy charges for sale of
electricity calculated on the normative CUF;

¢) Maintenance spare @ 15% of operation and maintenance expenses
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(2) The Working Capital requirement in respect of biomass power projects and
non-fossil fuel based co-generation projects shall be computed in accordance

with the following clause :

Biomass Power and Non-fossil fuel Co-generation

a) Fuel costs for four months equivalent to normative PLF:

D) Operation & Maintenance expense for one month:

¢) Receivables equivalent to 2 {Two) months of-fixed and variable charges for
sale of electnicity calculated on the target PLF;

d} Maintenance spare @ 15% of operation and maintenance expenses

(3) Interest on Working Capital shall be at interest rate equivalent to average State

Bank of India short term PLR during the previous year plus 100 basis poinis.

18. Operation and Maintenance Expenses

(1) ‘Opecration and Maintenance or O&M expenses’ shall comprise repair and
manicnance (R&M),  establishment including employee expenses, and
administrative and general expenses.

(2) Operation and maintenance expenses shail be determined for the Tariff Period
based on normative O&M expenses specified by the Commission subsequently
in these Regulations for the first Year of Control Period.

(3) Normative O&M expenses allowed during first year of the Control Period (i e.
FY 2009-10) under these Regulations shall be escalated at the rate of 5.72%

per annum over the Tariff Period.
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19. Rebate.

(1) For pay'm.ent of bills of the generating company through letter of credit, a rebate
of 2% shall be allowed. |

(2) Where payments are made other than through letter of credit within a period of
one month of presentation of bills by the generating company, a rebate of 1%

shall be allowed. - _ -

20. Late payment surcharge.
In case the payment of any bill for charges payable under these regulétions is
delayed beyond a period of 60 days from the date'of billing, a.late payment
surcﬁarge at the rate of 1.25% per month shall be levied by the generating

company.

21. Sharing of CDM Benefits
(1) The proceeds of carbon credit from apbroyed CDM project shall be shared

‘ between generating company and concerned ‘beneficiaries in the following

manner, namely-

a) 100% of the gross proceeds on account of CDM benefit to be retained by the
project developer in the first year after the date of commercial operation of the
generating station |

b) In the second year, the share of the beneficiaries shall be 10% which shall be
progressively increased by 10% every year til it reaches 50%, where after the
proceeds shall be shared in equal proportion, by the generating company and

thé beneficiaries.
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22. Subsidy or incentive by the Central / State Government

The Commissicn shall take into consideration any incentive or subsidy offered by
the Central or State Government, including accelerated depreciation benefit if
availed by the generating company, for the renewable energy power plants while
determining the tarff under these Regqulations.

Provided that the following principles shall be considered for ascertaining income
tax benefit on account of accelerated depreciation, if availed. for the purpose of tariff
determination:

Assessment of benefit shall be based on normative capital cost, accelerated
depreciation rate as per relevant provisions under Income Tax Act and
corporate income tax rate.
. Capitalisation of RE projects during second half of the fiscal year.
Per unit benefit shall be derived on levellised basis at discount factor equivalent

to weighted average cost of capital.

23. Taxes and Duties
Tariff determined under these regulations shall be exclusive of taxes and duties
as may be levied by the appropriate Government:
Frovided that the taxes and duties levied by the aporopriate Government shall

be alicwed as pass through on actual incurred basis.
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24.

(1

25.

Chapter 3: Technology specific parameters for Wind Energy

Capital Cost

The capital cost for wind energy project shall include Wind turbine generator
including‘ its auxiliaries, land cost, sité development charges and other civil
works, transportation charges, evacuation cost up to inter-connection point,

financing charges and IDC.

The capital cost for wind energy projects shall be Rs.515 Lakhs/MW (FY 2009-
10 during first year of Control Period) and shall be linked to indexation formula

as outlined under Regulation 25.

Capital Cost Indexation Mechanism
The following indexation mechanism shall be applicable in case of wind energy
projects for adjustments in capital cost over the Control Period with the

changes in Wholesale Price Index for Steel and Electrical Machinery.

CCy = P&Mgy* (1+F+F2+F3)

P&Mn) = P&Mg * (1+dn)

diy = [@(Skn1y/Sh)— 1} + D*{(Elin1y/Elie)) = 1}l/(a+b)
Where,

CC( = Capital Cost for n" year

P&M (= Plant and Machinery Cost for n" year

P&M (g = Plant and Machinery Cost for the base year
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26,

(1)

Note. P&M ) is to be computed by dividing the base capital cost (for the first
year of the control period) by (1+F1+F2+F3) ie. Rs. 515 lakh per MW /1.25 =

Rs 412 Lakh per MW,

dm = Capital Cost escalation factor for year (n) of Control Period
Sl (H,q} = Average WP! Steel Index prevalent for calendar year (n-1) of the
Control Period
Sl = Average WP Steel Index prevalent for calendar year (O] at the
beginning of the Control Period i.e. January 2008 to December 2008.
El 1y = Average WPI Electrical Machinery index prevalent for calender year
(n- 1) of the Control Feriod
Edo, = Average WPI Electrical and Machinery Index prevalent for calendar
year {0) at the beginning of the Control Period i.e. January 2008 to
December 2008
a = Constant to be determined by Commission from time to time,
(In default it is 0.8), for weightage to Steel Index
b = Constant to be determined by Commission from time to time,

(In default it is 0.4), for weightage to Electrical Machinery Index

Fi = Factor for Land and Civil Works {0.08)
F» = Factor for Erection and Commissioning (0.07) -
Fi = Factor for IDC and Financing Cost (0.10)

Capacity Utilisation Factor

CUF norms for this control period shall be as follows:
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(3)

27.

(1)

(2)
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Annual Mean Wind Power CUF
Density (W/m?)

200-250 20%

250-300 - 23%

300-400 27%

> 400 ’ 30%

The annual mean wind power density specified in sub-regulation (1) above
shall be measured at 50 meter hub-height. |

For the purpose of classification of wind energy project into particuiar.wind zone
class, the State-wise wind power density map prepared_ by VCentre for Wind
Energy Technology (C-WET) and enclosed as Schedule to these Regulations,
shall be considered. |

Provided that the Commission may by notification in official gazette, amend the

schedule from time to time, based on the input provided by C-WET/ MNRE.

Operation and Maintenance Expenses
Normative O&M expenses for the first year of the Control Period (i.e. FY 2009-

10) shall be Rs 6.50 Lakh per MW,

Normative O&M expenses allowed under these Regulations shall be escalated
at the rale of 5.72% per annum over the tariff period to compute the levellised

tariff.
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Chapter 4: Technology specific parameters for Small Hydro Project

Capital Cost
The normative capital cost for small hydro projects during first year of Controi

Fericd (FY 2009-10) shall be as follows:

e Co n i_Cft_ﬁ
f . : , . Capital Cost |
1 Region | | Project Size " (Rs Lakh/ MW)
e —_— 7
. Himanchal Pradesh Uttarakhand | Betow 5 MW . 77007 N
and Noﬁrt’n. Eastern States - _L 5 MW t‘l_2,5 MW :_76_30__71
| 'Below 5 MW ; 550
' Other States === e e
LS IVIW to 25 MW ; 500

The capital cost for subsequent years shall he determined on the basis of

indexation formula as outlined under Regulation 29

Capital Cost Indexation Mechanism
The foliowing indexation mechanism shal! be applicable in case of smali hydro
power projects for adjustments in capital cost over the Control Period with the
changes in Wholesale Price Index for Steel and Eiectrical Machinery.

CChy = P&M* (1 +F1+F2+F3)

P&Mn, = P&M,,, " {(1+den)

divy = [@*{(Shen 1/S1 )= 1) + D {(Elin1y/Elg) — 1})/(a+b)

Where,

CC.y = Capital Cost for pt" year

P&M ., = Plant and Machinery Cost for n'" year

P&M o, = Plant and Machinery Cost for the base year
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Note. P&M  is to be compute

the first year of the control period)-by (1 +F+Fa+F3) i.e.

d by dividing the base capital cost (for

P&M 0 |

d ()

TBase Capital
Cost (Rs. Factor (Rs.
Small hydro Project Lakh/MW) (14F+F2+F3) Lakh/MW)
SHP (< 5 MW) (HP
Uttarakhand, NE
states) 700 1.40 500
SHP (5 - 25 MW) (HP,
Uttarakhand, NE ,
- states) 630 1.40 450
SHP (< 5 MW) (other
. states) 550 1.40 393
SHP (5 - 25 MW)
L __ (other states) 500 1.40 357

= Capital Cost escalation factor for year (n} of Control

Periocd

8l (n.1) = Average WP Stee! index prevalent for calendar year (n-1) of the

Control Period

Sl (0)

= Average WP Steel Index prevalent for calendar year (0} at the

beginning of the Controi Period i.e. January 2008 to December 2008

El o1y = Average WPI Electrical

(n-1) of the Control Period

Elg = Average WPI EI

year (0) at the beginning of the Control Period i.e. Janua

Machinery Index prevalent for calendar year

ectrical and Machinery Index prevalent for calendar

ry 2008 to December

2008

a = Constant to be determined by Commission from time to time,
(In default it is 0.6), for weightage to Steel Index

b = Constant to be determined by Commission from time to time,
(In default it is 0.4), for weightage to Electrical Machinery Index

F1 = Factor for Land ahd Civil Work (0.16)

F2 = Factor for Erection and Commissioning (0.10)
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30.

31

32.

(1)

Fi = Factor for IDC and Financing Cost (0.14)

Capacity Utilisation Factor

Capacity Utilisation factor for the small hydro projects [ocated in Himanchal
Pradesh, Uttarakhand and North Eastern States shall be 45% and for other
States, CUF shall be 30%.

Explanation: For the purpose of this Regulation normative CUF is net of free
power to the home state if any, and any quantum of free power if committed by
the developer cver and above the normative CUF shall not be factored into the

tanff.

Auxiliary Consumption

Normative Auxiliary Consumption for the small hydro projects shali be 1.0%.

Operation and Maintenance Expenses
Normative O&M expenses for the first year of the Control period (i.e. FY 2009-

10) shall be as follows.

- s
J Region Project Size (%Ss‘n{l_aEkﬁ?\?ve)

[ Himanchal Pradesh, Uttarakhand | Below 5 MW L _217 ___[
| and North Eastern States 5 MW to 25 MW —T ‘5 '

Below 5 MW 17
I Other States -
B 5 MW to 25 Mw __1_.2 N

Normative O&M expenses allowed under these Regulations shall be escalated
at the rate of 572% per annum for the Tariff Period for the purpose of

determination of levellised tariff.




(v =TS 4] I 1 TSI ¢ STEERT

Chapter 5: Technoloay specific parameters for Biomass based Power Projects

33. Technology Aspect
The norms for tariff determination specified hereunder are for biomass power

projects based on Rankine cycle technology application using water cooled

condenser.

34. Capital Cost

The normative capital cost for the biomass power projects shall be
Rs 450Lakh/MW (FY 2009-10 during first year of Control Period) and shall be linked

to indexation formula as outlined under Regulation 35.

35. Capital Cost Indexation Mechanism
(1) The following indexation ‘mechanism shall be applicable in case of biomass
power projects for adjustment in capital cost over the Control Period with the

changes in Wholesale Price index for Steel and Electrical Machinery,

CCm = P&Mn)" (1 +F+F+F3)
P&Mn = P&Mg) ™ (1+d(m)
din - [a*{(Slin1/Shoy= 13 + b*{(Eln1/Elg)) = 1}//(a+b)
Where,
CCq = Capital Cost for n" year
P&M (= Plant and Machinery Cost for n" year
P&M (g = Plant and Machinery Cost for the base year
Note. P&M g, is to be computed by dividing the base capital cost (for
the first year of the control period) by (1+F1+Fy+F3) e Rs. 450 Lakh per MW

/1.33 = Rs 338 Lakh per MW.
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dum = Capital Cost escalation %actor for year (n} of Control Period
Sl = Average WPI Steel Index prevaient for calendar year (n-1) of the
Control Period
Sl = Average WPI Steel Index prevalent for calendar year (0) at the
Geginning of the Control Period i.e January 2008 to December 2008
El- 1, = Average WPI Efectrical Machinery Index prevalent for caiendar year
in-1) of the Control Period
cl = Average WP Eiectrical and Machinery Index pravalent for calendar
year (0) at the beginning of the Control Period i e January 2008 to
lecember 2008
a = Constant to be determined by Commission frem time to time,
(In defaultitis 0.7). for weightages to Stee! Index

0 = Constant to be determined by Commission from time to time,

(In defaultitis 0.3), for weightages to Electrical Machinery Index

F = Factor for Land and Civil Works (0.10)
Fa = Factor for Erection and Cemmissioning (0.09)
Fo = Factor for iDC and Financing Cost (0.14)

36. Piant Load Factor

(1} Threshold Plant Load Factor for determining fixed charge componant of Tariff

shall be:
1. During Stabilisation: 60%
2 Dunng the remaining period of the first year {after stabilization) 70%

3 From 2™ Year onwards 80 %
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(2)

37.

tariff.

38. -

39.

(1

40.

(1

(2)

The stabilisation period shall not be more than 6 months from the date of

commissioning of the project.

Auxiliary Consumption

The auxiliary power consumption factor shall be 10% for the determination of

Station Heat Rate

The Station Heat Rate for biomass power projects shall be 3800 kCal / kWh

Operation and Maintenance Expenses

N~z O&M expenses for the first year of the Control period {i.e. FY 2009-
1L} shall be Rs. 20.25 L akh per MW.

Normative O&M expenses allowed at the commencement of the Controi Period
(i.e. FY 2008-10) under these Regulations shall be escalated at the rate of

5.72% per annum.

Fuel Mix

The biomass power plant shall be designed in such a way that it uses different
types of non-fossil fuels available within the vicinity of biomass power project
such as crop residues, agro-industrial residues, forest residues etc. and other
biomass fuels as may be approved by MNRE.

The Biomass Power Generating Companies shall ensure fuel management
plan to ensure adequate availability of fue! to meet the respective project

requirements. .
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Use of Fossil Fuel

The use of fossil fuels shall be limited to the extent of 15% of total fuel

consumption on annual basis.

42.

a)

Monitoring Mechanism for the use of fossil fuel

The Project developer shall furnish a monthly fuel usage statement and
montnly fuel procurement statement duly certified by Chartered Accountant to
the beneficiary (with a copy to appropriate agency appointsd by the
Commission for the purpose c¢f monitoring the fossil and non-fossil fuel
consumption) for each menth, along with the monthly energy biil. The statement

shall cover details suci: 3¢

Quantity of fuel (in tonnes) for each fuel type (biomass fuels and fossi! fuels)
consumed and procured during the month for power generation purposes,
Cumulative quantity (in tonnes) of each fuel type consumed and procured tilf
the end of that month during the year,

Actual (gross and net) energy generation (denominated in units) during the
month,

Cumulative actual (gross and net) energy generation (denominated in units)
until the end of that month during the year,

Opening fuel stock quantity (in tonnes),

Receipt of fuel quantity (in tonnes) at the power plant site and

Closing fuet stock quantity (in tonnes) for each fuel type (biomass fuels and

fossil fuels) available at the power pltant site.
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(2) Non-comp

these Regulations for such biomass based power project.

43. Calorific Value

The Calorific Value of the biomass fuel used for the

tariff shall be as follows:

44. Fuel Cost
Biomass fuel price during first
be as pres

under Regulation 45. Alternatively, for each

State Calorific Value

(kCallkg)

Andhra Pradesh 3275
Haryana a8
Maharashtra [—,W/T

Madhya Pradesh 3612 - -

Punjab -3368

Rajasthan 3689
Tamilnadu ——— 330 |
Uttar Pradesh — 3371 |

Other States B 3467
L__,_,//J_,, _ B

ented in the table below and shall be linked to index for_m

normative escalation factor of 5%

piomass project developer.

3442 G1/08—10

year of the Control Period (i.e. FY 2009-10) shall

per annum shall be applicable at the opti

liance with the condition of fossil fuel usage by the project developer,

during any financial year, shall result in withdrawal of applicability of tariff as per

purposé of determination of

ulae as specified

subsequent year of the Tariff Period, the
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State Biomass Price
(Rs/MT)
Andhra Pradesh 1301
Haryana 2168
Maharashtra ' _ 1801
~ Madhya Pradesh 1299 j
Punjab 2092
Rajasthan 1822
Tamilnadu 1823 |
] Uttar Pradesh 1518
‘L Other States 1797

-

45. Fuel Price Indexation Mechanism

(1) In case of biomass power projects, the following indexing mechanism for
adjustment of fuel prices for each year of operation will be appiicable for
determination of applicable - variable charge component of tariff, in case

developer wishes to opt for indexing mechanism:

P ) =P {n-1) * {a * (WP](,-,)/WPi(n.1}) +b* (1+|RC) i1yt C * (Pd(n)/Pd(n_”‘)}

P = Price per ton of biomass for the n'" year to be considered for tariff
determination

P (n.1y = Price per ton of biomass for the (n-1)" year to be considered for tariff

determination. P, shall be Biomass price for FY 2009-10 as specified under

Regulation 44
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(2)

a = Factor representing fuel handling cost

b = Factor representing fuel cost

c = Factor representing transportation cost

IRCin-1y = Average Annual inflation Rate for indexed energy charge

component in case of captive coal mine source (in %) to be applicable for (n-
1)" 'year, as may be specified by CERC for ‘Payment purpose’ as per

Competitive Bidding Guidelines

Pd, = Weighted average price of HSD for nth year.

Pdn = Weighted average price of HSD for (n-1)"year.

WPI = Whole sale price index for the month of April of n" year
WPl..=  Wholesale price index for month of Aprit of (n-1)" year.’

Where a, b & c will be specified by the Commission from time to time. In
default these factors shall be 0.2, 0.6 & 0.2 respectively. -
Variable Charge for the nth year shall be determined as under:
e VCp=VCix (Pn/Py)orVCqa=VCix (1 05)™" (optional)
where,
VCirepresents the Variable Charge based on Biomass Price'"Pq.for FY
2009-10 as specified under Regulation 44 and shall be determined as

under:

. VC, = Station Heat Rate (SHR) X 1 x P11~

Gross Calorific Value (GCV) (1 - Aux Consum. Factor) 1000
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Chapter 6: Technoloqy specific parameters for Non-fossil fuel based

Cogeneration Projects

46. Technology Aspect
A project shall qualify as a non-fossil fuel based Co-generation project, if it is in

accordance with the eligibility criteria as specified under Regulation 4(4).

47. Capital Cost
The normative capital cost for the non-fossil fuel based cogeneration projects shall
be Rs.445Lakh/MW for the first year of Control Period (i.e. FY 2009-10). and shali be

linked to indexation formula as outlined under Regulation 48.

48. Capital Cost Indexation Mechanism
The following indexation mechanism shall be applicable in case of non-fossil
fuel based cogeneration projects for adjustments in capital cost with the changes in

Wholesale Price Index for Steel and Electrical Machinery,

CCny = PEAM)* (1+F-+F,+F3)
P&Mm; = P&Moy * (1+d ()
diny = [@{(Slin1/Slig)= 1} + BX{(Elin1y/Ely) - 1})/(a+b)
Where,
CC = Capital Cost for n" year
P&M ;= Plant and Machinery Cost for n" year
P&M g) = Plant and Machinery Cost for the base year
Note. P&M ) is to be computed by dividing the base capital cost (for
the first year of the control period) by (1+F1+F,+F3) i.e. Rs 445 Lakh per MW

/1.33 = Rs 335 Lakh per MW.
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dm = Capital Cost escalation factor for year (n) of Control Period

Sl .1y = Average WP Steel Index prevaient for fiscal year (n-1) of the Control
Period

Sl = Average WPI Steel Index prevalent for calendar year (0). at the'

beginning of the Control Period i.e. January 2008 to December 2008

Ef -1y = Average WPI Electrical Machinery Index prevalent for calendar year
(n-1) of the Control Period
Elp = Average WPI Electrical and Machinery Index prevalent for calendar

year (0) at the beginning of the Control Period i.e. January 2008 to December

2008
a = Constant to be determined by Commission from time to time,
(In default itis 0.7), for weightages to Steel 1n;iex
b - Constant to be determined by Commission from time to time,
(In default itis 0.3), for weightages to Electrical Machinery Index
Fi = Factor for Land and Civil Work (0.10)
F2 = Factor for Erection and Commissioning (0.09)
Fa = Factor for IDC and Financing Cost (0.14)

49. Plant Load Factor
| (1) For the purposé of determining fixed charge, the plant load factor for non-
fossil fue! based cogeneration projects shall be computed on the basis of
plant availability for number of operating days considering operations
during crushing season and off-season as specified under clause (2)

below and load factor of 92%.
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(2) The number of operating days for different States shall be as follows:

State Operating Days Plant Load Factor (%)
Uttar Pradesh 120 days (crushing)+ 60 days 45%,
and Andhra | (off-season) = 180 days
Pradesh operating days
. 180 days (crushing)+ 60 days 60%
Tamil Nadu - and {off-season) = 240 days
Maharashtra .
operating days
150 days (crushing) + 60 days 53%
Other States (off-season) = 210 days

operating days

50.  Auxiliary Consumption

The auxiliary power consumption tactor shall be 8 5% for the computation of tariff

51. Station Heat Rate
The Station Heat Rate of 3600 kCal / kWh for power generation component
alone shail be considered for computation of tariff for non-fossil fuel based

Cogeneration projects.

52. Calorific Value
The Gross Calorific Value for Bagasse shall be considered as 2250 kCal/kg. For the
use of bicmass fueis other than bagasse , calorific value as specified under

Regulation 43 shall be applicable.
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53. Fuel Cost

(1) The price of Bagasse shall be as specified in the table below and shall be
linked to index formulae as outlined under Regulation 54. Alternatively, for each .
subsequent year of the Control Period, the normative escalation factor of 5%

per annum shall be applicable at the option of the project developer.

B State Bagassse Price
(Rs/MT)

Andhra Pradesh S 899
Haryana 1411
Maharashtra 1123
Madﬁya Pradesh | 809
Punjab 1398
Tamilnadu 1243
Uttar Pradesh . 1013
Other States I ' 1163

(2) For use of biomass other than bagasse in co-generation projects, the biomass

prices as specified under Reguiation 44 shall be applicable.

54. Fuel Price Indexation Mechanism
(1) In case of non-fossil fuel based cogeneration projects, the following indexing
mechanism for adjustment of fuel prices for each year of operation will be
applicable for determination of applicable variable charge component of tariff, in

case developer wishes to opt for indexing mechanism:

P =P @n*{a® WPlgWPlgn) +b* (1HRC) o + 7 (Pd/Pdn-1))}
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Py = Price per ton of Bagasse for the n'" year to be considered for tariff
determination

P (~1, = Pricé per ton of Bagasse for the {(n-1)"" year to be considered for tarjff

determination. P, shall be Biomass price for FY 200910 as

specified under Regulation 55

a = Factor representing fuel handling cost

b = Factor representing fuel cost

c = Factor representing transportation cost

IRC.. = Average Arnnual Inflation Rate for indexed energy charge

component in case of captive coal mine source (in %) to be applicable for (n-
1" year, as may be specified by CERC for 'Payment purpose as per

Competitive Bidding Guidelines

Pd. = Weighted average price of HSD for nth year.

Pd., = Weighted average price of HSD for (n-1)"year

WP, = Whoie sale price index for the month of April of n year
WPL.= Wholesale price index for month of April of (n-1)" year.

Where a, b & ¢ will be specified by the Commission from time to time In default,
these factors shallbe 02, 06 & 0.2 respectively.
(2)  Variable Charge for the nth year shall be determined as under
L& Vo =VCix (Py/Py) or VC, = VCix (1.05) " (opticnal)
where,
VCirepresents the Variable Charge based on bagasse Price P,for FY
2009-1C as specified under Reguiation 55 and shail be determined as

under:
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VC, = Station Heat Rate (SHR) X 1 x P1
Gross Calorific Value (GCV) (1 - Aux Consum. Factor) 1000

55. Operation and Maintenance Expenses

(1) Normative O&M expenses during first year of the Control period (i.e. FY 2009-

10) shall be Rs. 13.35 Lakh per MW.

(2) Normative O&M expenses allowed at the comfencement of the: Control Period’

(i.e. FY 2009-10) under these _Reguiations shall be escalated at the rate of

5.72% per annum.

Chapter 7: Technology specific parameters for Solar PV Power Project

56.Technology Aspects

(1) Norms for Solar Photovoltaic (PV) power under these Regulations shéll be

applicable for grid connected PV systems that directly convert solar energy

into electricity and are based on the technologies such as crystalline silicon or

thin film etc. as may be approved by MNRE.
57.Capital Cost
.

(1) The normative capital cost for setting up Solar Photovoltaic PbWer Project

shall be Rs. 1700Lakh/MW for FY 2009-10.

Provided that the Commission may deviate from above norm in case of

project specific tariff determination in pursuancer of Regulation 7 and
Regulation 8. | o
58. Capacity Utilisation Factor
(1) The Capacity utilisation factor for Solar PV project sha.ll be 19%.
Provided that the Commission may deviate from above norm in case of

project specific tariff determination in pursuance of Regulation 7 and

Regulation 8.
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+59.Operation and Maintenance Expenses
(1) The O&M Expenses shall be Rs.9 Lakhs/MW for the 15t year of operation.
(2) Normative Q&M expenses aillowed at the commencement of the Control

Period under these Regulations shall be escalated at the rate of 5.72% per

annum

Chapter 8: Technology specific parameters for Solar Thermal Power Project

“80. Technology Aspects
(1) Norms for Solar thermal power under these Regulations shall be applicable
for Concentrated solar power (CSP) technologies viz. line focusing or point
focusing, as may be approved by MNRE, aﬁd uses direct sunlight,
concentrating it several times to reach higher energy densities and thus
higher temperatures whereby the heat generated is used to operate 'a
conventional power cycle to generate electricity.
+81. Capital Cost
(1) The normative capital cost for setting up Solar Thermal Power Project shall be
Rs. 1300 Lakh/MW for FY 2008-10.
Provided that the Commission may deviate from the above norm in case of
project specific tariff determination in pursuance of Regulation 7 and
Regulation 8.
B2, Capacity Utilisation Factor
(1) The Capacity utilisation factor shall be 23%.
Provided that the Commission may deviate from the above norm in case of
project specific tariff determination in pursuance of Regulation 7 and

Reguiation 8.
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63. Operaﬂon and Mammmesw

(1) The G&M Expenses shall be-Rs 13- Lahhsmmﬂ“ywm

(2) Normative O&M expenses - aliowedat’ the:- comememmt oﬁtm::Control

Period under these: Regulations:shall be-escalated at the: rate-of 5.72% per

annum.

64. Auxiliary Consumption

(1) The auxiliary consumption'fa'ctor-shaltbe&‘m%.

Provided that the Commission may deviate: from the above: s irr case:of project

specific tariff determination in pursuance-of Regulation 7 and Reguiation 8.

85

Chaptar 9: Miscellaneous
Deviation from norms:
Tanff for sale of eleclricity: by-the: genaaﬁng compaRy: nwmmm
in deviation from the norms. specified: iy’ these: r@mmsm fex - thie:
conditions that the levellised tariff over the-useful life ofmp;metwum

of the norms in deviatiorr does.not exceed the-ievemses
basis: of the norms épeeiﬁed':in-'mese;fegulaﬁons;
Provided that the reasens for-deviation from the: norms-specified.underthess:

Regulations shall be-recorded.in writing..

Power to Relax:

The Commission nray by generalor special order, for reasons:to berecorded in
writing, and .after giving. an opportunity of ‘heasing: to-the: parties: likely: to- be-
affected may refax any of the: provisions of mmfeguMUnsommowmn :
or on an applicatior made before it by an interested-person;
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Form-1.1: Form Template for (Wind Power or Small Hydro Project or Solar PV/Solar thermal)

$. No. Ass::;';‘m" Sub-Head Sub-Head (2) Unit Pi’;’:::“’
1 Power Generation
Capacity .
Installed Power Generation Capacity MW
Capacity Utilization Factor %
Commerdial Operation Date Mmiyyyy
Useful Life Years
2 Project Cost ]
Capital Cost/Mw Normative Capital Cost Rs Lakh/Mw
Capital Cost Rs Lakh
Capital subsidy, if any Rs Lakh
Net Capital Cost Rs Lakh
3 Financial Assumptions
Tariff Period Years
Cebt: Equity
Dept %
Equity %
Total Debt Amount Rs Lacs
Total Equity Amout Rs Lacs
Debt component K
Loan Amount Rs Lacs
Moratorium Period years
Repayment Period{incld Moratonum) years
Intrest Rate %
Equity component
Equity amount Rs Lacs
Return on Equity for first 10 years % p.a
Return on Equity 11th year onwards % p.a
Discount Rate %
Depreciation
Depreciation Rate for first 12 years %
Oepreciation Rate 13th year onwards  |%
Incentives Generation Based (ngentives, if any RsLp.a
Period for (GBI Years
4 Operation & Maintenance
: Normalive O&M expense Rs Lakh/MwW
O8&M expense per annym Rs Lakh
Escalation factor for O&M expense %
5 Working Capital
Q&M expense . Months
Maintenance Spare (% of O&M exepenses) %
Receivables Months
Interest on Working Capital % pa.
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Form-2.1: Form Template for {Biomass Power or Non-fossil fuel hased Cogen) : Parameter Assumptions

5. No. ”’:;“a_‘:j“ Sub-Head Sub-Head (2) Unit Pi’:.'\':::"
1 Pawaer Generation
Capacity
Installed Power Generation Capacity MW
Auxiliary Consumption factor %
PLF (during stabilisation upto 6 months) %
PLF (during 1st yr after stabilisation) %
PLF (2nd yr onwards)
Commercial Operation Date mmiyyyy
- Useful Life Years
2 Project Cost
- Capital Cost/MW Normative Capital Cost Rs Lakh/MW
Capital Cost Rs Lakh
Capital subsidy, if any Rs Lakh
Net Capital Cost Rs Lakh
03 Financial Assumptions )
' Tariff Pericd ‘Years
Debt Eguil
Debt Y%
Equity %%
Total Debt Amount Rs Lacs
Total Eguity Amout Rs Lacs
Cebt component
Loan Ameunt Rs Lacs
Moratorium Period years
Repayment, Pericd(incld Moratorium) years
i tntrest Rate %
Egquity component .
Equity amount Hs Lacs
Return on Eguity for first 10 years Y% p.a
Return on Equity 11th year onwards % p.a
Discount Rate %
Depreciation
Depreciation Rate for first 12 years %
Depreciation Rate 13th year onwards %
Incentives Generation Based Incentives, if any RsLpa.
Period for GBI Years
4 Operation & Maintenance
Normative Q&M expense Rs Lakn/MW
O&M expense per annum Rs Lakh
Escalation factor for O&M expense %
5 'Working Capital
Q&M expense Months
Maintenance Spare (% of D&M exepenses) %
Receivables Months
Biomass stock . Months
Interest on Working Capital % p.a.
8 Fuel related assumptions .
Station Heat Rate during stabilisation kcal/kVvh
post siabilisation keallkwh
Fuel types & mix Biomass fuel type -1 %
Biomass fuel type -2 %
fossil Fuel (coal} %
GCV of Biomass fuel type -1 kCalfkg
GCV of Biomass fuel type -2 kCalfkg
GGV of fossil Fuel (coal) kCalfkg
Biomass Price (fuel type -1)  yr-1 Rs/MT
Biomass Price (fuel type -2) - yr-1 Re/MT
Fossl fuel price (coal) : yr-1 Re/MT
Fuel price escajation factor % p.a.
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Schedule : State-wise Wind Power Density Map
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