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PREFACE 
 

 
Uttarakhand, the newly formed 27th state of the Republic of India is endowed with the largest and 

highest natural dam in the world, the Himalaya. Every year, huge amount of water is transported from the 

oceans as cloud, precipitates and gets deposited (in the form of snow) in the Himalaya. The snow then 

melts and feeds our rivers. This makes Uttarakhand an ideal state to harness the potential of water 

resources for generating hydro power for the energy hungry nation and provide regulated and regular 

supply of water for the nation. 

 

It is now well recognized that availability of power is an essential requirement for development of 

a nation. With the fast depleting fossil fuels, the need to increase and shift dependence on hydro power 

generation for the prosperity of the nation can not be over emphasized.  It is well known that as a state, 

Uttarakhand has not utilized even one tenth of its potential for generating hydro power. However, it is 

heartening to note that the government has recognized the need of the hour and the challenge has been 

taken up to convert Uttarakhand as a leading power generating state of India. A large number of hydro 

power schemes are under different stages of planning/execution and many more are envisaged in the 

future. 

 

Vide Govt. of Uttarakhand O.M. No.293/I/2004-034(3)/65/03 dated August 5, 2004 and No. 

1129/I/2005-04(3)/65/03 dated March 3, 2005, a Virtual Centre of Excellence named as “Water for 

Welfare : An Uttaranchal Initiative” has been set up with the secretariat at IIT Roorkee. As per decision 

taken in the meeting held on Nov. 29, 2005 at IITR, some special articles, publications and promotional 

material on hydropower projects, public perceptions is prepared and pasted on website 

(http://www.uttara.in/initiatives/wfw/intro.htm). This special publication is a compilation of State and 

Central Policies, Guidelines, Opportunity with CDM and case study of a typical small hydroproject. 

 

The readers are suggested to upgrade the information from the respective website of 

Ministries/departments.  

 

We hope to receive the suggestions from readers for the improvement of this document. This 

special publication is planned to be distributed among users, NGOs, Colleges district libraries etc. 



 
 

TABLE OF CONTENTS 
 
 
 

S.No. Topics Page No. 
   

1. State Policies 
• Hydropower Policy larger 25 MW to 100 MW 
• Hydropower Policy upto 25 MW 
• Hydropower Policy Above 100 MW 

 

 
1-8 
9-14 
15-18 

2. National Hydro Power Policy 
 

19-26 

3. Guidelines for Formulation of DPR for Hydro Electric 
Schemes - CEA 
 

27-73 

4. Guidelines for Accord of Concurrence to Hydro 
Generating Schemes 
 

74-77 

5. Guidelines for Development of Small Hydropower 
Projects 
 

78-139 

6. Ministry of Environment and Forests, Govt. of India 
notification for Environment Impact Arressment 
 

140-180 

7. User Guide for CO2 Baseline Database for Indian 
Power Sector 
 

181-218 

8. Case Study : 
• Bhillangana SHP – A Case Study 
• NGO’s Perception 

 
219-258 
259-261 

 



 1

GOVERNMENT OF UTTTARAKHAND 
 

POLICY FOR HARNESSING RENEWABLE ENERGY SOURCES IN 
UTTARAKHAND WITH PRIVATE SECTOR / COMMUNITY 

PARTICIPATION  
 
1. PREAMBLE  
 

Uttarakhand is richly endowed with natural renewable resources for generating electricity. Most 
of this could be harnessed through environmentally clean Medium & Large Hydroelectric Projects (i.e. 
projects with capacity in excess of 25 MW); it is estimated that a capacity of more than 20,000 MW is yet 
to be tapped through these sources.  

In addition, the State has significant Renewable Energy (RE) Sources that includes sites for 
developing Micro (up to 100 KW), Mini (100KW-5 MW) & Small (5-25 MW) Hydro power projects) as 
well as sources for generating electricity through Biomass/Agro residue, Wind power, Solar energy, 
Cogeneration etc.  This policy aims at expeditiously harnessing these sources of energy that are non 
polluting and are useful for electrification of isolated and remote habitations in Uttarakhand. It is felt that 
more than 1,000 MW electrical power could be tapped through these sources before 2020.   

 
2. OBJECTIVE 

To create conditions conducive to Private Sector/Community participation in power 
projects based on RE Sources in the State. In particular, 
 

2.1 To harness the environment friendly RE resources and enhance their contribution to the socio-
economic development of the State.  

2.2 To meet and supplement minimum rural energy needs through sustainable RE projects. 

2.3 To provide decentralized energy supply to agriculture, industry, commercial and household 
sector. 

2.4 To improve the quality of grid power through such projects, as a consequence of tail-end 
generation and feeding.  

2.5 To enhance the use of energy sources that assist in mitigating environmental pollution. 

2.6 To support efforts for developing, demonstrating and commercializing new and emerging 
technologies in the RE sector and, to this end, help establish linkages with national and 
international institutions for active collaboration. 

2.7 To create conditions conducive to the involvement of private investors in RE projects. 

2.8 To create public awareness and involve users/local community along with their capacity building 
in establishing, operating and managing RE projects. 

2.9 To create direct and indirect employment opportunities in the State. 
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3.  MEASURES TO BE ADOPTED 
In order to fulfill the above, the following measures are proposed to be adopted: 

• Power generation through Hydro projects 

• Co-generation in industries such as Sugar, Paper, Fertilizer and Chemical etc. 

• Power generation from Biomass / Agricultural residue. 

• Power generation from urban, municipal and industrial waste. 

• Power generation from solar energy. 

• Power generation from wind energy. 

• Power generation from geothermal energy. 

• Energy conservation in domestic, agriculture, industrial, commercial and transport sectors 
through induction of administrative/statutory/legislative/ technical solutions and imposing 
stringent conditions for all categories of consumers. 

 
4.  POTENTIAL PROPOSED TO BE HARNESSED: 

Given the geographical conditions of the State of Uttarakhand, and availability of various sources 
of energy, the State proposes to harness the resources with active involvement of private/public 
sector/ community participation in the following manner: 

4.1 Hydroelectric Power: 

By virtue of its topographic location, the State has a number of perennial streams where water is 
available throughout the year. The untapped potential that could be harnessed before 2020 
through Micro/Mini/Small Hydro projects is about 600 MW. The State Government is committed 
to exploiting this potential. 

4.2 Co-generation: 

Uttarakhand has an established industrial base which is expanding. The Sugar, paper, fertilizer, 
chemical, textile and other industries have an estimated potential of about 220 MW that could be 
tapped by co-generation. This would not only augment the State's grid but would also help 
captive generation. This potential would also be exploited by the year 2020. 

4.3 Biomass/Agro residue and waste : 

It is estimated that about 20 million Metric Tons of agro residues and agro industrial/ processing 
waste is produced annually in Uttarakhand. It holds promising potential for generating 
decentralized power of about 300 MW. The State Government would support and facilitate 
harnessing this potential by 2020. 

4.4 Urban, Municipal and Industrial Liquid /Solid Waste : 

At present about 1000 Metric Tons of Municipal, Urban and Industrial solid/ liquid waste is being 
produced every day in the State. Introducing scientific processing and treatment of this waste 
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would lead to power generation along with abatement of environmental pollution. Initially a small 
number of such projects would be supported. 

4.5 Solar Energy : 

The State is endowed with vast potential of solar energy and the Government of Uttarakhand 
(GOU) is keen to tap this resource; the State would support efforts for setting up Solar based 
power projects. 

4.6 Wind Power : 

Sufficient untapped wind power potential is available in the State. There is immediate necessity 
for wind mapping in the State to assess and exploit the available potential. The State would 
support such programmes. 

4.7 Geothermal Power : 

Sufficient untapped geothermal power potential is available in the State. There is necessity for 
assessment of geothermal energy in the State to exploit the available potential. The State would 
support programmes for exploiting the available potential optimally.  

4.8 Energy conservation : 

Measures related to conservation of energy in domestic, commercial, agriculture and industrial 
sector could lead to 20% savings in energy consumption. The State Government is committed to 
introducing effective energy conservation measures in all sectors of economy. Energy auditing 
would be made mandatory in the State especially for industrial units where the load exceeds 25 
kW. Appropriate mechanisms would be evolved for effective implementation of energy 
conservation measures. 

5. INCENTIVES: 

5.1 Sale of electricity: On the electricity generated by the RE projects, UPCL will have the first right 
of purchase; such purchases may be made in whole or part as per the requirement of UPCL. The 
price of electricity to be purchased by the UPCL will be determined by the UERC; the price so 
determined will be announced in advance and will be uniformly applicable to all producers. The 
GOU will provide guarantee for the payments to be made by the UPCL for such purchases. 

5.2 Wheeling of electricity: UPCL/PTCUL will undertake to transmit through its grid the power 
generated and make it available to the producer for captive use or third party sale within/outside 
the State for which wheeling charges uniformly applicable to all producers would be announced 
in advance. 

5.3 Banking: UPCL would extend the facility of Banking to the Developers at mutually agreed 
terms.  

5.4 For evacuating energy from the generation site, requisite network of transmission/ distribution 
lines would be provided by UPCL/PTCUL. 

5.5 In case of power generation from Municipal Solid Waste, if Government land (belonging to 
Urban Local Bodies/Panchayats) is available, the required land for setting up RE projects would 
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be provided on nominal lease rent of one rupee per square meter per year for a period of 33 years 
subject to further renewal on mutually agreed terms and conditions. 

6. SINGLE WINDOW CLEARANCE FOR RE PROJECTS: 

 Setting up of RE projects involves sanctions/clearances from a number of Government 
Agencies/Departments. The State Government would provide requisite clearances in a time 
bound manner through a single window mechanism. For this purpose a high level empowered 
committee (composition at Appendix) is constituted to accord necessary approvals/clearances. 

 
7. CLASSIFICATION OF PROJECTS: 
 Broadly, RE projects would be classified as 

(A) Hydro Projects (up to 25 MW) 
(B) Other RE Projects i.e. projects involving generation of power from co-generation, 

Biomass/Agro-residue, urban, municipal and industrial liquid/solid waste, wind, solar 
energy and including projects for energy conservation. 

 
7(A) HYDRO PROJECTS :  
 

(I.) Based on the generating capacity, Projects will be grouped into the following three 
categories: 

a) Micro Projects with capacity upto 100 kW, 
b) Mini Projects with capacity above 100 kW and upto 5 MW, 
c) Small Projects with capacity above 5 MW and upto 25 MW. 

(II.) On the basis of the mode for identification, projects may be grouped into the following two 
categories:   

a) Self Identified Projects: Developers may identify projects, prepare the DPR and ask for 
allotment; 

b) State Identified Projects: The State or State Sponsored Agencies may identify projects 
of any size, prepare the DPR and allot it in the manner prescribed below. 

 
  Allotment of Hydro Projects : 
 

Self Identified Projects: 
 

Eligibility criteria 
 
  For Micro projects 

(i) Individuals who are domiciles of Uttarakhand,  
(ii) Gram Panchayats of Uttarakhand in the vicinity of the site,  
(iii) Societies of Uttarakhand registered under the Society Registration Act, 

1860/UP Cooperative Society Act 1965  
would be eligible for allotment.   

 
 For Mini projects 

(i) Individuals who are domiciles of Uttarakhand, 
(ii) Gram Panchayats of Uttarakhand in the vicinity of the site,  
(iii) Societies of Uttarakhand registered under the Society Registration Act, 

1860/UP Cooperative Society Act 1965,   
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(iv) Firms registered under the Company Act 1956 and having their 
manufacturing units located in Uttarakhand would be given preference 
for allotment of project. 

 
For Small Projects 
 
These would be open to all; there would be no reservations. For this premium will 
be decided later.  

 
Evaluation criteria 
 

For evaluating suitability of a prospective Developer, the following would be 
considered: 

a) Technical capability including past experience in developing, 
constructing or operating Energy Projects – this aspect would be 
evaluated based on a maximum of 60 marks; 

b) Financial capability, including the capacity to invest in the equity of the 
project and the ability to arrange for institutional finance. The minimum 
financial capability (Solvency Certificate to be provided) would be 
Rs.10.00 Lakhs and for Micro projects and Rs.50.00 Lakhs for Mini 
projects. Financial capability would be evaluated based on a maximum of 
40 marks. 

Payments to be made: 
 
All payments would be made in the form of a Bank draft of any Nationalized Bank. 

Application fee (Non-refundable): Rs.5000/- 
 
Processing fee (Non-refundable): At the time of signing the Development 
Agreement 
♦ For Micro projects: Rs. 10,000/-. 
♦ For Mini projects : Rs. 25,000/-. 
♦ For  Small projects: Rs. 50,000/- 
 
Security payment: At the time of signing the Implementation Agreement 
♦ For Micro projects:: Rs.20,000/-. 
♦ For Mini projects: Rs.50,000/-.      
♦ For  Small projects: Rs. 1,00,000/- 

 
State Identified Projects: 

 
Small Hydro projects would be allotted on the basis of open competitive bidding (without any 
reservation).  
 

Eligibility and evaluation criteria; 
Eligibility and Evaluation parameters shall be provided in the Request For Qualification 
(RFQ)/Request For Proposal (RFP)/ bidding documents. 
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Allotment Procedure:  
The identified projects would be advertised in order to seek bids. Selection of Developers 
would follow a two-stage process.  
i Prequalification: Firstly, the applicants would be evaluated on the basis of 

pre-qualification criteria laid down in the RFQ document which will be made 
available on payment of a prescribed fee. Broadly, prequalification criteria 
would be based on balance sheet, annual report, technical and financial 
capacity etc. After evaluations, a short list of successful applicants would be 
prepared.  

ii Financial bid: Applicants short-listed on the basis of prequalification criteria 
would be invited to submit their financial bids based on premium payable to 
the Government of Uttarakhand. For this purpose the following thresh-hold 
premium is prescribed (bids quoting premium below the thresh hold would be 
rejected out rightly): 

♦ Above 2 MW & upto 5MW: Rs.100,000/- per MW 

♦ Above 5MW & Up to 25 MW: Rs.5,00,000/- per MW 

iii A project will be allotted to the short-listed bidder who has offered the highest 
bid. The successful bidder shall be required to deposit the premium and other 
amount due within the time specified in the bid document. 

 
iv Complete transparency in allotment of the projects shall be ensured. 

Comprehensive RFQ/RFP/bidding documents would be prescribed for inviting 
bids clearly enumerating technical and financial parameters.  

 
7(B) OTHER RE PROJECTS : 

 
 Other RE Projects would be kept open for all categories of developers and these would be allotted 

on self identification basis or, wherever possible, on tariff based bidding.  
 
The procedure for tariff based bidding would be prescribed separately. The Self Identified 
Projects would be allotted on the basis of the following:-  
Evaluation Criteria: 
For evaluating suitability of a prospective Developer of a Self Identified Projects, the following 
would be considered: 

a) Technical capability including past experience in developing, constructing or operating 
Energy Projects – this aspect would be evaluated based on a maximum of 60 marks; 

b) Financial capability, including the capacity to invest in the equity of the project and the 
ability to arrange for institutional finance. Financial capability would be evaluated based 
on a maximum of 40 marks. 

Payments to be made: 
All payments would be made in the form of a Bank draft of any Nationalized Bank. 

Application fee (Non-refundable): Rs.5000/- 
 

Processing fee (Non-refundable): At the time of signing the Development Agreement 
♦ For projects upto 1MW: Rs.10,000/-. 
♦ For projects more than 1MW : Rs.25,000/-. 
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Security payment: At the time of signing the Implementation Agreement 
♦ For projects upto 1MW: Rs.20,000/-. 
♦ For projects more than 1MW: Rs.50,000/-.     
 

8. Benefits Under Clean Development Mechanism (CDM) 
 
 Projects covered under this policy may not involve cheapest form of generating energy. However, 
keeping their environment friendly nature, the State would encourage projects to obtain the benefits 
available under the Clean Development Mechanism (CDM). 
  
9. MISCELLANEOUS  
9.1 Not more than three Projects in each category enumerated in paragraphs 4.1 to 4.8 will be allotted to 

a Developer. 
9.2 Industrial units located in Uttarakhand and willing to participate in the open competitive bid for 

the purpose of establishing RE projects for their captive use, would be given preference by 
accepting their bids provided these are not less than 80% of the highest bid. 

9.3 The Government of Uttarakhand reserves its rights to allot a project to a State owned enterprise. 
9.4 If a feasible Micro/Mini Hydro project remains un-allotted on the basis of the procedure 

prescribed in this Policy, the same would be allotted to any developer through open competitive 
bidding, the procedure for which would be laid down separately.   

9.5 In the event a Developer fails to achieve the various stages of completion of the allotted project as 
per the prescribed time schedule without valid reasons, the premium deposited shall be forfeited 
and the allotment would be cancelled. 

9.6 Projects allotted before the date of publication of this Policy in the Official Gazette shall continue 
to be governed by the Policy under which they were allotted; these would not be eligible for 
incentives under this Policy. 

9.7 In case of augmentation of capacity of Self Identified Projects due to any reason, the developer 
would be required to pay additional premium of Rs.1 Lakh per MW or fraction thereof for 
enhancement upto 5 MW and Rs.5 Lakh per MW or fraction thereof in case of enhancement 
beyond 5 MW along with requisite amount to take into effect the inflation from the date the 
premium was paid. For State Identified Projects allotted on the basis of open competitive bidding, 
the extra premium to be paid would be calculated on the basis of a formulation to be specified 
separately. 

9.8 In case any developer, for any reason (before a project is commissioned), sells his project to some 
other developer, the developer selling the project shall be required to deposit an additional 
amount equal to the bid premium. 

9.9 Projects would be offered for a period of 40 years from the date of award at the end of which they 
shall revert to the GOU or extended further on mutually agreed terms. 

9.10 Royalty :  
(i) On Micro, Mini and Other RE projects governed by this policy, no royalty payment 

would be charged.  
(ii) On Small Hydro projects governed by this policy, royalty payment for the first 15 years 

of operation would be exempted. From 16th year of operation, a royalty @ 18% of 
energy generated would be charged. 

 
10. AMENDMENTS/ RELAXATION/ INTERPRETATION OF PROVISIONS OF THE 

POLICIES:  
GOU shall have all powers to amend/ relax/ interpret provisions under the policy.   
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11. APPLICABILITY: 

This Policy would become effective from the date of its notification in the Official Gazette of 
GOU.  

Appendix  

 
CONSTITUTION OF EMPOWERED COMMITTEE 

 
Composition of Empowered Committee: 

The Empowered Committee of Administrative Secretaries for according approvals/ clearances is 
constituted as under: 

1. Chief Secretary, Government of Uttarakhand    - Chairman 
2. Additional Chief Secretary, GOU    - Vice Chairman 
3. Principal Secretary/ Secretary, Dept. of Energy, GOU   - Member 
4. Principal Secretary/ Secretary, Dept. of Finance, GOU  - Member 
5. Principal Secretary/ Secretary, Dept. of Irrigation, GOU  - Member 
6. Principal Secretary/ Secretary, Dept. of Forest, GOU  - Member 
7. Principal Secretary/ Secretary, Dept. of Industry, GOU  - Member 
8. CMD/MD, Uttarakhand Power Corporation Limited.   - Member 
9. CMD/MD, Uttarakhand Jal Vidhyut Nigam Limited.   - Member 
10. CMD/MD, PTCUL      - Member 
11. Vice President, UIPC      - Member 
12. Director, UREDA      - Convener 

The Committee may co-opt other Secretaries/State Government officials and experts as and when 
required. 
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POLICY FOR THE DEVELOPMENT OF HYDROPOWER IN 
UTTARANCHAL THROUGH PROJECTS OF CAPACITY OF 25 MW 

AND LARGER  
 
1. SCOPE AND OBJECTIVES OF HYDROPOWER DEVELOPMENT IN UTTARANCHAL 

 
Uttaranchal has a hydropower potential of the order of 15,000 MW against which only 1124 MW has 
been harnessed so far. Keeping in mind the national objective of increasing power generation through 
environmentally appropriate means, and the target of 3000 MW for the hydropower sector in the 10th 
Plan period, the Government of Uttaranchal (GoU) has framed a hydropower policy as below. The 
objectives of this policy are to attract investors for the development of the State’s water resources in 
an environment-friendly manner, and to generate revenues for the State from development of its hydel 
resources while ensuring project viability 
 

2. PARTICIPATION & OPERATIVE PERIOD 
 

This policy shall be in operation from the date of its publication as notified by Government Order. All 
projects awarded within this period under this policy will be governed by this policy for their entire 
duration. 
 

All Hydropower projects/stations estimated to have an installed capacity of 25 MW and larger 
shall be eligible under this policy. The identified potential for further hydropower projects of a 
capacity larger than  25MW, which is being offered under this policy is about 509 MW at 13 
identified locations as at Annexure A. As and when further sites are identified/investigated, they will 
be brought within the purview of this policy. 
 

Uttaranchal invites any qualified, non-Uttaranchal State government agency to bid for identified 
projects for the development of this sector. These will be termed as Independent Power Producers 
(IPP). This would include any Private sector entities, Central power utilities, State Governments or 
any other Government entities and their Joint Ventures.  

 
3. PREQUALIFICATION 
 

     There shall be a pre-qualification by the GoU of the bidders for the projects in the state based 
on a) past experience with development, construction and operations of hydro projects or other power 
sector experience and b) financial capacity to mobilise required resources and bring in or raise their 
equity contribution. The applicants will have to qualify on both these counts to be pre-qualified for 
the competitive bidding process for project allotment. The weightage to be given to the sub-categories 
of these attributes to be evaluated, the guidelines for evaluation and the passing score on attributes/in 
aggregate required for pre-qualification shall be specified in the bid documents inviting bids for pre-
qualification. 

 
4. PROJECTS 

 
4.1 The list at Annexure A identifies projects available for development with indications of 

estimated capacities, and for which development of pre-feasibility studies is in progress. The 
Uttaranchal Jal Vidyut Nigam Ltd. (UJVNL) will undertake to prepare the pre-feasibility 
studies in a time bound manner. The evacuation requirements including details of nearest sub-
station will be specified in the pre-feasibility studies. 
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4.2 The GoU shall stipulate for each project, as part of the bid conditions, a maximum number of 
years for completion of the project implementation ie. outer limit for project completion, which 
would be binding on all bidders. 

4.3 The projects shall be offered for a period of forty five (45) years from the date of the award at 
the end of which they shall revert to the Government of Uttaranchal or extended further on 
mutually agreed terms, as per the decision of the Government of Uttaranchal.  

4.4 The project assets would be maintained by the successful concessionaire in a condition that 
would ensure a residual life of the project at the rated capacity for at least 30 years at any point 
of time. During the 10th, 20th, 30th and 40th years of operations, as well as during the last year of 
concession, the GoU or one of its appointed agencies would carry out a mandatory inspection 
of the project site to ensure that the project assets are maintained to the required standards to 
ensure the specified generation capability and residual life of the plant.   

4.5 If such inspections find that the plant capacity and/or life are being undermined by inadequate 
maintenance, the GoU would be entitled to seek remedial measures from the concessionaire. If 
the concessionaire fails to comply with the requirements, the GoU would have the right to 
terminate the concession by payment of compensation to be computed as follows. The 
termination compensation value would be based on estimated net cash flows to equity 
shareholders for the next ten years or residual period of concession, whichever is lesser, 
discounted at a suitable rate. Both the estimate of cash flows as well as the discount rate would 
be approved by the Electricity Regulatory Commission of Uttaranchal (ERCU) which will also 
factor the costs of refurbishment, renovation, repairs, etc. required to bring the project assets to 
the standards specified.   

4.6 All projects would need to conform to the R&R policy of the GoU, which would be made 
available prior to the bidding process.  
 

5. PROCESS OF ALLOTMENT 
 

5.1 The sites shall be advertised in order to seek potential bidders. Applications should    be 
accompanied by a non-refundable draft of Rs. 5 lakhs, payable to the Uttaranchal Jal Vidyut 
Nigam (UJVNL). 

 
5.2 All interested parties will be subject to pre-qualification as provided in Paragraph 3. 
 
5.3 All pre-qualified bidders will be provided with the pre-feasibility studies prepared by the UJVNL. 
 
5.4 Bids shall be invited for premium payable upfront to the Government of Uttaranchal per MW in 

the case of each project/site, subject to a minimum threshold premium of Rs. 5 lakhs per MW. 
Bids received beneath the threshold premium will be rejected. 

 
5.5 Projects will be allotted to the bidders making the highest bids. The successful bidder shall be 

required to deposit the premium /other amount due within a reasonable period of receiving 
intimation regarding his bid being successful. The exact time period shall be specified in the bid 
documents for invitation of bids. The successful bidder, however, may be permitted to provide 
50% of the bid amount in excess of the threshold as a bank guarantee encashable at the time of 
actual or scheduled financial closure, whichever is earlier.The proportion of bank guarantee may 
be modified by the GoU prior to bidding, if required. 

 
5.6 If there is more than one identical bid which emerges as the best bid for any site/station, a 

gradation list based on a simple average of the technical and financial scores in the pre-
qualification criteria shall be the basis for allotment.  
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5.7 In case of any project failing to attract any acceptable bids despite being bid out the GoU may 
consider allotting the site to a GoU agency. 

 
6. SALE OF POWER 
 

The IPP can contract to sell power to any consumer/s outside Uttaranchal, to the Uttaranchal Power 
Corporation Ltd. (UPCL), or for the captive use of new industrial consumers in Uttaranchal. The UPCL 
will specify the conditions under which any consumer or group of consumers is deemed to be a captive 
user. Sales to the UPCL will be mutually negotiated and approved by the ERCU.  

 
7. WHEELING CHARGES 

 
The infrastructure and facilities of UPCL will be made available to all IPPs for wheeling the 

generated energy. Wheeling charges for wheeling the generated energy outside the State and to 
captive users within the State will be as determined by the ERCU. However, for those projects which 
are bid out prior to the determination of this rate by the ERCU,a the  wheeling charge (for the entire 
concession period) would be 10% of net energy supplied at the interconnection point. The wheeling 
charges will be payable to the UPCL, and will include compensation for all costs, infrastructure 
charges and losses that may be incurred by the UPCL. The UPCL will prepare a standard wheeling 
agreement draft consistent with this policy statement. This will be made available prior to any bidding 
for projects. No wheeling charges are applicable in cases of sales to the UPCL.  
 
 

8. GRID INTERFACING/TRANSMISSION LINE 
 
8.1 The IPP shall be responsible for laying lines for connectivity to the nearest grid sub-station at the 
appropriate voltage, which will be 132 kV or higher depending on the capacity of the power station 
and distance from the power station to the Grid. UPCL will determine the specifications for the 
evacuation facilities required. This would be specified for each project prior to the bidding for the 
project.  
 
8.2 For certain projects where the evacuation costs are very high, the GoU may agree to finance a 
part of the costs, the quantum and terms of which shall be made available as part of the pre-bid 
information.   
 
8.3 For certain projects where the infrastructure costs like access roads, bridges, etc. are very high, 
the GoU may decide to share such costs with the IPP. The likely extent of GoU sharing of 
infrastructure costs would be indicated as part of the pre-bid information.   
 
8.4 IPPs would be free to structure the evacuation facilities in a different company if they so desire.  

 
9.  BANKING 
                No banking of power will be permitted.  
 
10.  TAXES, & ROYALTY & OTHER CHARGES 
 

10.1 On all projects governed by this policy, for the first 15 years, royalty at the rates of 12 % of net 
energy wheeled (after deducting wheeling charges) or supplied directly without wheeling would be 
charged.  Beyond the 15th year of operation, a royalty of 18 % of net energy wheeled or supplied 
directly without wheeling will be made available to the GOU free of charge by all IPPs. 
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10.2 No further levies, taxes, charges other than those stipulated in this policy would be levied by the 
State Government and its agencies or the Regulator on the IPPs governed by this policy, for a period 
of ten years from the date of this policy. 

 
11.  INCENTIVES BY STATE GOVERNMENT 
 

11.1 No entry tax will be levied by the State Government on power generation, transmission 
equipment and building material for projects. 
 
11.2 As part of bid conditions, GoU could offer select projects an option to defer royalty payments 
of the first 8 years of project operation with the condition that the deferred royalty shall be valued at 
the weighted average sales realisation of UPCL per unit of input power fed into UPCL's grid system 
at 132 KV and below. The deferred royalty would be recovered from the project company by GoU 
from the 9th to the 15th year and will attract interest at the rate of 12.5 % per annum applicable at six 
monthly intervals on the total outstanding amounts. The project company would have the option to 
avail of such deferment or have the flexibility to structure partial royalty deferment or for shorter 
periods with quicker repayment, if it so desires, within six months of achieving financial close. The 
deferred royalty dues to GoU would be secured by a charge on the assets and cash flows of the IPP, 
which would however be subordinated to the charge of senior lenders and working capital bankers to 
the IPP. 

 
12.  TRANSFER OF ALLOTMENT 
 

Free transfer of shares will be permitted in the companies allotted projects as per the procedure laid 
down in this document. 
  
13. TIME LIMIT FOR EXECUTING THE PROJECT 
 

13.1 IPP shall prepare and submit the detailed project reports and all other information and make the 
necessary applications for obtaining the statutory clearances and approvals of the state and 
central governments and the regulator (as applicable) after carrying out the required 
confirmatory surveys and investigations as per prevailing regulations/norms within 3 years 
from the date of allotment. The IPP shall be responsible for ensuring completeness of all 
submissions to concerned authorities. Failure to do so within the stipulated time frame shall be 
treated as non-compliance with the requirement stipulated in this paragraph.  

13.2 The IPP shall achieve the financial closure within 1 year from the date of receipt of all statutory 
approvals and clearances given by the State and Central governments. Financial closure would 
imply firm commitments for financing the entire project, with all pre-disbursement conditions 
having been fulfilled. 

13.3 The GoU shall stipulate for each project, as part of the bid condition, a maximum number of 
years for completion of the project implementation. The project shall be made operational 
within this time-frame.  

13.4 The failure to reach any of the milestones mentioned in 13.1 or 13.2 above will result in 
automatic cancellation of the allotment of the site, and forfeiture of any up front 
premium amounts paid. No compensation would be payable to the IPPs in such 
instance. 

13.5 Failure to reach the milestone as in 13.3 above, after project has commenced 
construction, would result in a liability to pay a penalty by the IPP to the GoU, 
computed at the equivalent royalty revenue that would have been payable to the GoU 
had the project met the milestone.  
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 If the project has failed to start construction even after lapse of the timeframe in 13.3 
above, it would result in automatic cancellation of the allotment of the site, and 
forfeiture of any up front premium amounts paid. No compensation would be payable 
to the IPPs in such instance.  

13.6 The IPP may surrender the allotment back to GoU if on completion of the DPR, within 
the stipulated time-frame, it has grounds to establish that the project is not techno-
economically viable. On such surrender, the bank guarantees provided by the IPP in 
lieu of upfront premium would be released and any premium amount paid in excess of 
the threshold premium of Rs. 5 lakhs / MW, would be refunded to the IPPs by the GoU.  

 
14.  ROLE OF UJVNL 
 
The GoU would facilitate projects through UJVNL, which will be responsible for the following, with 
regard to project facilitation: 
(i) Carrying out data collection and preparation of preliminary techno-economic study to obtain 

reliable basic data on the project required to attract bidders,  
(ii) Carrying out preliminary survey to, prima facie, identify the extent of environmental and social 

issues likely to be involved in a project prior to bidding 
(iii) Obtaining through the PTC an assessment of market situation and potential buyers for each 

project,  
(iv) Marketing the project sites to attract bidders,  
(v) Assisting projects in obtaining the necessary project clearances from the State Government 

agencies in a time-bound manner,   
(vi) Monitoring the development of allotted projects/ and of delivery as per time schedules. 
(vii) UJVNL may also facilitate projects and participate in their equity (as a minority holder) or 

provide other assistance to any of the bid projects to facilitate financial closure or 
implementation. However, such assistance by UJVNL would be mutually negotiated between the 
allottee and UJVNL after the allotment is made and would not be mandatory on UJVNL. UJVNL 
participation as a joint venture partner would be subject to Board and Shareholders approval, and 
no pre-conditions relating to UJVNL joint venture participation can be attached to bids received 

 
15.  ROLE OF UPCL 
 

The UPCL will be responsible for the preparation of wheeling agreements (Para 7) and 
assessment of evacuation requirements (Para 8).  
 
16. REGULATORY OVERSIGHT 
 
 Aspects of this policy that require Regulatory approvals from the concerned regulator, would be 
subject to such approvals being given and would apply in the manner approved by the Regulator.  
 
17. DUE DILIGENCE 
 
 The applicant/IPP shall be responsible for carrying out due diligence with regard to his 
compliance responsibilities under various applicable Central/State/other laws, rules and regulations, and 
ensure compliance with the same.   
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18.  POWER TO RESOLVE DIFFICULTIES 
In the event of a dispute, the interpretation of these guidelines made by the Government of 

Uttaranchal shall be final. In all such matters, to the extent practicable, an opportunity shall be given to 
affected stakeholders to be heard, before the Government takes any decision. 

 
Annexure A 

 
List of Hydro Power Projects 25-100 MW 

 
No. Project Valley River Type Capacity 

 
1 Barkotkuwa Yamuna Yamuna ROR 30MW 
2 Hanuman Chatti 

Siana Chatti 
Yamuna Yamuna ROR 33MW 

3 Devramori Yamuna Tons ROR 27MW 
4 Mori Hanol Yamuna Tons ROR 27MW 
5 Markura Lata Ganga Dhauliganga ROR 45MW 
6 Sianachatti 

Gangani 
Yamuna Yamuna ROR 45MW 

7 Chunni Semi Ganga Pinder ROR 26MW 
8 Singoli Bhatwari Ganga Mandakini ROR 50MW 
9 Bagoli Dam Ganga Pinder Reservoir 64MW 

10 Padli Dam Ganga Pinder Reservoir 27MW 
11 Sheraghat Dam Saryu Saryu Reservoir 45MW 
12 Eastern Ram 

Ganga Dam 
Ramganga Ramganga Reservoir 45MW 

13 Hanol Tiuni Yamuna Tons ROR 45MW 
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POLICY FOR THE DEVELOPMENT OF HYDROPOWER IN 
UTTARANCHAL THROUGH PROJECTS OF CAPACITY OF 100MW 

AND LARGER  
 
PROJECT ABOVE 100 MW CAPACITY. 
 
1.  SCOPE AND OBJECTIVES: 
 

The State of Uttaranchal has an identified Hydro power potential of about 15000 MW. Out of this 
generating capacities of about 1100 MW have already been established. Projects totaling to a capacity of 
about 7900 MW are in the pipeline. The Government of Uttaranchal (GOU), recognising the fact that the 
hydro power potential of the state needs to be harnessed to the maximum in the shortest possible time for 
the economic development of the state and for meeting the energy demand of the country, has accorded 
top priority to this sector. As a result thereof, a number of Projects in Central sector, State sector and 
Private sector are being set up in the State. A policy for private sector investment in the Hydropower 
projects ranging for 0 to 100 MW has already been announced on 19-10-2002. There are a number of 
sites where hydropower project of the capacities larger than 100 MWs can be established. To attract 
private investment for the development of such projects and as a sequel to the policy of 19-10-2002, the 
Government of Uttaranchal has decided to announce this policy. 
 
2.  PARTICIATION AND OPERATIVE PERIOD: 
  
2.1   This policy shall be in operation from the date of its publication as notified by Government order. 

Projects, above the capacity of more than 100 MW offered by  GOU for private investment will 
be eligible under this policy and will be governed by  this policy for their entire duration. 

 
2.2   The GOU will invite proposals from private sector investors for development of identified sites. 

The preliminary project profiles of the identified sites will be made available to the investors 
before the process of competitive bidding. 

 
3.  PRE-QUALIFICATION: 
 

For each identified site, which will be notified by the GOU from time to time, there shall be a 
pre-qualification selection of the bidders based on their past experience and financial and technical 
capacity. The applicants qualifying in the pre-qualification selection will be eligible for competitive 
bidding. Each attribute set for pre-qualification will be evaluated. Guidelines for evaluation and the 
passing score on attribute required for pre-qualification shall be specified at the time of inviting proposal 
for pre qualification. 
 
4.  PROCESS OF ALLOTMENT 
 
4.1  Project identified by the Government of Uttaranchal shall be advertised for inviting international 

bids. All interested parties will be subject to pre qualification as provided in Para-3, above. 
 
4.2  Application should be accompanied by a non-refundable draft of Rs.5.00 lacs, payable to GOU or 

its designated agency.  
 
4.3  Bids shall be invited over a minimum premium, payable upfront to the Government of 

Uttaranchal, at the rate of Rs. 5 (Five) Crores per project. Project will be allotted to bidders 
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making the highest bid over and above the upfront minimum premium. Bids below the minimum 
premium shall not be considered. 

 
4.4 Project will be allotted to the highest bidders. The successful bidder shall be required to deposit 

the minimum premium and 50% of the bid amount in excess of the minimum premium within the 
period fixed by the Government in this behalf. For the remaining fifty percent (50%) of the bid 
amount in excess of the minimum premium, the bidder may be permitted to provide a bank 
guarantee encashable at the time of actual or scheduled financial closure, whichever is earlier. 

 
4.5 If there are two or more identical bids which emerge as the best bids for any project, allotment 

will be made on the basis of the average score obtained in valuation of the pre qualification 
among the identical bidders. 

 
4.6 After the allotment the allottee/developer shall have to sign a project development agreement 

with GOU within the period fixed by GOU (Three month) for preparation of detailed project 
report (DPR) within a prescribed time frame. After the DPR is accepted/approved by GOU, the 
allottee/ developer shall have to sign an implementation agreement with GOU which shall 
interalia include time schedule for getting necessary legal/administrative/technical approvals, 
financial closure, construction/commissioning etc. of the project. 

 
4.7 In the events of inability of preparing a viable DPR or getting legal/administrative/technical 

approvals after the completion of the above mentioned fixed period the project will revert back to 
GOU and the allotment shall be treated cancelled automatically. In such a case no compensation 
will be payable to the allottee and the amount paid by allottee shall vest in the GOU. 

 
5. TERMS OF ALLOTMENT OF THE PROJECT 
 
5.1  Project will be allotted for an initial period of 45 years. Extension for further period (s) can be 

given on the terms & conditions to be decided mutually. After the expiry of the initial period or 
the extended period, as the case may be, the project will revert back to the Government of 
Uttaranchal. 

 
5.2  The project assets would be maintained by the developer in a condition that would ensure a 

residual life of the project at the rated capacity for at least 30 years at any point of time. During 
the 10th, 20th, 30th, and 40th years of operations as well as during the last year of allotment, 
Govt. of Uttaranchal or one of its appointed agencies would carry out a mandatory inspection of 
the project to ensure that the project assets are maintained to the required standards to ensure the 
specified generation capability and residual life of the plants. 

 
5.3 If such inspections find that the plant capacity and/or life are being undermined by inadequate 

maintenance, the GOUA would be entitled to seek remedial measures from the concessionaire. If 
the concessionaire fails to comply with the requirements, the GOUA would have the right to 
terminate the concession by payment of compensation to be computed as follows. The 
termination compensation value would be based on estimated net cash flows to equity 
shareholders for the next ten years or residual period of concession, whichever is lesser, 
discounted at a suitable rate. Both the estimate of cash flows as well as the discount rate would be 
approved by the Uttaranchal Electricity Regulatory Commission (UERC) which will also factor 
the costs of refurbishment, renovation, repairs, etc. required to bring the project assets to the 
standards specified. 

 
5.4 All projects would need to conform to the R&R policy of the GOUA. 
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6.  SALE OF POWER 
 

The developer of the project will have the right to sell the power outside the State. No agency of 
the State will guarantee purchase of power. If anytime the state requires additional power, the concerned 
organisation of the State, may purchase electricity from the project on terms and conditions to be decided 
mutually by the developer and the concerned agency. 
 
7.  ROYALTY 
 
7.1  Twelve percent (12%) of electricity generated shall be made available free of cost to the State 

during the entire life of the Project. This free power will be in addition to the amounts received at 
the time of allotment. 

 
7.2  Completion of the project prior to the scheduled date as contained in the implementation 

agreement will attract incentive to the developer. This incentive will be decided on the basis of a 
rebate of one percent (1%) per year on the 12% free power for each year of earlier completion. 
Likewise delay in completion will also entail penalty of one percent (1%) for one year over and 
above the 12% free power for each year of delay. However, in case the delay in completion is 
formore than three years the allotment of the Project may be cancelled. 

 
7.3  Electricity duty shall be applicable as per law. 
 
8.  POWER EVACUATION: 
 

The developer may build his own evacuation system or get the same constructed through the 
Transmission/Distribution Corporation of the State/Power Grid Corporation of India. If the evacuation 
system is constructed by the undertaking of the State, the same will be developed as a commercial 
venture. In this case or in the case of utilization of existing evacuation system, wheeling charges, as 
determined by the Central Electricity Regulatory Commission or Uttaranchal Electricity Regulatory 
Commission, will be payable by the developer to the State Corporations/Central utility. 
 
9.  DISPLACEMENT/REHABILITATION: 
 

The developer of the project shall be liable for the rehabilitation of the displaced persons from the 
project area and the cost of the same shall be included in the project cost. The State Government will 
provide necessary assistance to the developer in implementation of R&R Plan. 
 
10.  INFRASTRUCTURE: 
 

The necessary infrastructure for the construction/development of the project will be part of the 
project cost and will be developed by the developer. 
 
11. INCENTIVE FROM STATE GOVERNMENT: 
 

No entry tax will be levied by the State Govt. on building material, power 
generation/transmission equipment during construction of the project. 
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12.  OTHERS: 
 
12.1 State Govt. will provide necessary assistance for required approvals/clearances and other related 

matters. For clearances/approvals from the State Government and its concerned agencies, an 
empowered committee or a nodal agency will be nominated. 

 
12.2  If any report/data etc. relating to the project are made available to the developer by the State 

Government Department/Corporations, the cost incurred in preparation of such documents will be 
paid by the developer. 
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GOVERNMENT OF INDIA 
POLICY ON HYDRO POWER DEVELOPMENT 

 
 
1. Need for a Hydel Policy 
 
 Hydro power is a renewable economic, non polluting and environmentally benign source of energy. 
Hydro power stations have inherent ability for instantaneous starting, stopping, load variations etc. and help 
in improving reliability of power system. Hydro stations are the best choice for meeting the  peak demand. 
The generation cost is not only inflation free but reduces with time.  Hydroelectric projects have long useful 
life extending over 50 years and help in conserving scarce fossil fuels. They also help in opening of avenues 
for development of remote and backward areas.  
 
 Our country is endowed with enormous economically exploitable and viable hydro potential assessed 
to be about 84,000 MW at 60% load factor (1,48,700 MW installed capacity). In addition, 6781.81 MW in 
terms of installed capacity from small, mini and micro hydel schemes have been assessed. Also, 56 sites for 
pumped storage schemes with an aggregate installed capacity of 94,000 MW have been identified. However, 
only 15% of the hydroelectric potential has been harnessed so far and 7% is under various stages of 
development. Thus, 78% of the potential remains without any plan for exploitation. 
 
 Despite hydroelectric projects being recognised as the most economic and preferred source of 
electricity, share of hydro power has been declining steady since 1963. The shape of hydro power has been 
continuously declining during the last three decades. The hydro share has declined from 44 percent in 1970 to 
25 75:23:2 percent in 1998. The ideal hydro thermal mix should be in the ratio of 40:60.  Because of an 
imbalance in the hydel thermal mix especially in the Eastern and Western regions, many thermal power 
stations are required to back down during off peak hours. The capacity of the thermal plants cannot be fully 
utilised resulting in a loss of about 4 to 5 percent in the plant load factor. Even if the share of hydro power is 
to be maintained at the existing level of 25 percent, the capacity addition during the 9th and 10th Plan would 
work out to 23,000 MW. If the share were to be enhanced to 30 percent, it would require a further addition of 
10,000 MW of hydro capacity.  
 
 The constraints which have affected hydro development are technical (difficult investigation, 
inadequacies in tunnelling methods), financial (deficiencies in providing long term financing), tariff related 
issues and managerial weaknesses (poor contract management).  The hydro projects are also affected by 
geological surprises especially in the Himalayan region where underground tunnelling is required), 
inaccessibility of the area, problems due to delay in land acquisition, and resettlement of project affected 
families, law & order problem in militant infested areas.  
 
2. Objectives  
  
 The programmed capacity addition from hydel projects during the 9th Plan is 9815 MW, of which 
Central Sector and State Sector will contribute 3455 MW and 5810 MW respectively and the balance 550 
MW will be contributed by the Private Sector. Sanctioned and ongoing schemes under implementation will 
enable a capacity addition of 6537 MW during the 10th Plan, of which 990 MW, 4498 MW and 1050 MW 
will be the contribution of Central, State and Private Sectors respectively. In addition, 12 projects (5615 MW) 
have been identified for advance action in the 9th Plan for benefits in the 10th Plan.  
 
 The Government of India has set the following objectives for accelerating the pace of hydro power 
development : - 
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(i) Ensuring Targeted capacity addition during 9th Plant :  
 
 The 9th Plan programme envisages capacity addition of 9815 MW from hydel projects in the total 

capacity addition of 40245 MW.  The Central Sector hydel projects would contribute 3455 MW, 
State Sector would add 5810 MW and Private Sector 550 MW. Keeping in view that the 
achievement in 8th Plan had been dismal, the Government is determined to ensure that no slippage is 
allowed to occur and the targeted capacity addition in the 9th Plant is achieved in full. 

 
(ii) Exploitation of vast hydroelectric potential at a faster pace :  
 
 The Government would initiate advance action for taking up new hydro projects since the ongoing 

projects will contribute a very small percentage of the desired capacity addition envisioned for 10th 
Plan and beyond. Towards this end, Government would take up for execution all the CEA cleared 
projects, and take steps to update and obtain clearances for pending DPRs. Measures for vigorously 
starting survey and investigations for new green field sites would also be implemented shortly. In 
addition, Government is keen to restart and activate the hydro projects which are either languishing 
for want of funds or are remaining dormant due to unresolved inter-State issues.  

 
(iii) Promoting small and mini hydel projects 
 
 Small and mini hydel potential can provide a solution for the energy problems in remote and hilly 

areas where extension of grid system is comparatively uneconomical and also along the canal 
systems having sufficient drops.  The small hydro potential could be developed economically by 
simple design of turbines, generators and the civil works. Small and mini hydel capacity aggregating 
to about 340 MW is in operation, and Government is determined to provide thrust for developing the 
assessed small hydel potential at a faster pace henceforth.  

 
(iv) Strengthening the role of PSUs/SEBs for taking up new hydel projects 
 
 In view of the poor response of the private sector so far in hydro development which may persist for 

some more years, the involvement of public sector in hydel projects would not only have to continue 
but will also have to be enlarged. There are categories of projects such as multi-purpose, projects 
involving inter-State issues, projects for peaking power and those involving rehabilitation and 
resettlement which may be taken up and implemented more easily in public sector. Similarly, mea 
hydro projects in the North and North Eastern region would also have to be executed by CPSUs in 
case the State or the private sector is not in position to implement these projects. 

 
(v) Increasing private investment :  
 
 Even though public sector organisations would play a greater role in the development of new 

schemes, this alone would not be adequate to develop the vast remaining hydro potential since it will 
require huge investments which are difficult to be supported from the budget/plan assistance in view 
of competing demands from the various sectors. A greater private investment through IPPs and joint 
ventures would be encouraged in the coming years and required atmosphere, incentives and reliefs 
would be provided to stimulate and maintain a trend in this direction. 

 
3. Policy Instruments 
 
 To achieve the above stated objectives for faster development of hydro potential, the Government 
proposes to take the following steps and measures : - 
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3.1 Funding  
 
 All the ongoing Central Sector hydroelectric projects namely Nathpa Jhakri (1500 MW), Tehri Stage 
I (1000 MW), Ranganadi State I (405 MW), Dulhasti (390 MW), Dhauliganga (280 MW), Doyang (75 MW) 
and Rangit (60 MW) would be provided with full budgetary support till completion. Government of India 
will also provide budgetary support for the new projects to be taken up by the CPSUs during the 9th Plan. 
The actual utilisation of the funds on the ongoing Central Sector hydel projects has been Rs. 1616.87 crores 
in 1997-98 and the budget provision for 1998-99 has been increased to Rs. 2070 crores.  Therefore the 
remaining three years of the 9th Plan would require about Rs. 5896 crores on the ongoing Central Sector 
projects (excluding NEC projects). Having regard to the large capacity addition envisaged in the State Sector 
(5810 MW) it is necessary to (a) provide a mechanism for funding hydro projects by earmarking funds in the 
plan allocation of the State Governments by the Planning Commission ; and (b) organising supplementary 
funding of hydel projects where more than 50 percent of the expenditure has already been incurred.  
 
 The monitoring of all the ongoing projects will be intensified and a task force would be constituted 
for this purpose.  The progress of important projects in the State and Central Sector would be reviewed at the 
level of Minister/Secretary (Power) and all measures will be taken so that there is no slippage in the schedule 
for completion of the ongoing projects. 
 
3.2 Power Development Fund 
 
 The survey and investigation of hydro projects have been discontinued since long in the States due to 
paucity of funds. As a result, there are not enough projects right now that could be taken up in the next 2 to 3 
years and get completed in the 10th Plan or early 11th Plan. It is necessary to carry out survey and 
investigations continuously and prepare a shelf of projects of execution over a decade and more.  
 
 In case fully investigated projects with Detailed Project Reports are offered to private developers, 
their response could be more favourable. If pre-construction activities and enabling works could be 
completed and these sites offered to IPPs the chances of IPPs opting to invest in these projects would further 
improve.  Further this would reduce the gestation period which would make investment in hydro projects 
more attractive.  
 
 The above approach is possible and successful only if a dedicated fund is available for this purpose. 
 
 It is proposed to levy a Power Development Cess at 10 paise per kWh of electricity consumed in the 
country. The levy of cess was recommended by the Sub Committee of the NDC Committee on power which 
gave its report in January, 1994. The cess would be levied on the electricity billed by SEBs/Electricity 
Departments/Bulk licensees/Distribution licensees. The State/UT Governments would be responsible for the 
collection of the cess. The amount would thereafter be credited to a "National Power Development Fund. It is 
expected that about Rs. 3000 crores per annum can be realised by levying a cess of 10 paise per kWh.  
 
 It would be necessary to establish a legal and organisational frame work for levy of a cess. Electricity 
being a Concurrent Subject, the Central Government is empowered to legislate on all aspects of electricity 
including the levy of cess, the proceeds of which is to be utilised for power development. In order to levy a 
power development cess, it would be necessary for parliament to enact a legislation on the subject. The cess 
will be imposed on the consumption of electricity throughout the country. The State Electricity Boards will 
be the responsible agencies for the collection of cess. The proceeds of the cess will be shared with the 
State/UT governments and the Central Government. Two-thirds of the amount realised from the State/UT 
Government will be allocated to the respective government to be utilised for power development. This 
amount would be released from the National Power Development Fund for financing schemes/projects 
recommended by the State Government. The remaining one-third will be utilised by the Central Government 
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for promoting hydel projects in the Central Sector and for investment in transmission lines for evacuation of 
power from mega hydel projects which will benefit more than one State. 
 
3.3 Basin-wise Development of Hydro Potential 
 
 The assessment of hydro potential in 845 identified conventional hydro projects and 56 pumped 
storage projects is on the basis of desk studies using toposheets and discharge data. Further, detailed studies 
to firm up the parameters of the projects as identified by CEA would be taken up on the basis of development 
of hydro potential in a basin as a whole for maximising benefits and prioritising execution of projects. These 
studies will be done in close co-ordination with CWC and in harmony with Planning Commission and 
development for other uses of water like irrigation, drinking water etc.  While CEA would carry out these 
studies, CPSUs/other Central Government Organisations and State authorities would do the investigations 
and prepare the detailed project reports, by adopting an integrated approach towards planning and 
development of the various projects, evacuation arrangement and environmental impact assessment. This 
would enable an optimal harnessing of hydro potential in each river basin.  
 
3.4 Advance Action for Capacity addition in the 10th Plan and beyond 
 
 Government will take immediate steps to tie up funding, execution agencies and convey investment 
decision for schemes already accorded techno economic clearance of CEA. as far as Central Sector is 
concerned, NHPC would take up Chamera Stage II (300 MW), Parbati Stage-II (800 MW), HP and Kol Dam 
(800 MW) in HP; Teesta Stage V (510 MW) in Sikkim, Loktak Downstream (90 MW) in Manipur and 
NEEPCO will take up Tuivai (210 MW) in Mizoram, Lower Kopili (150 MW) in Assam, Kameng (600 
MW) and Rangadi Stage II (160 MW) in Arunachal Pradesh (after the consent of the State Govt. has been 
obtained).  In addition THDC would take action to start activities on Tehri Stage II (1000 MW) and 
Koteshwar (400 MW) in UP. Similarly NJPC would also take up Rampur Project (535 MW) in HP. These 
projects would require budgetary support of about Rs. 2000 crores in the 9th Plan. 
 
3.5 Survey & Investigations  
  
 As a long term strategy efforts will be made to ensure that DPRs which are under various stages of 
processing for accord to TEC by CEA are finalised and cleared so that a start could be made on these projects 
in the next one or two years. Survey and investigation of the potential hydro sites on an advanced scientific 
basis would be essential requirement for the future. The progress on this front has been dismal given the 
funds constraint and outdated technology.  The funding agencies like World Bank and ADB have shown their 
interest towards funding the survey and investigation activities for hydroelectric projects.  Concerted efforts 
would be made towards availing the funds quickly. This would not only help in preparation of the bankable 
DPRs for large hydroelectric projects but would also bring in advanced technology by involving reputed 
international consultants. The central organisations like CWC, Brahamputra Board, NEEPCO and NHPC, 
besides SEBs would be provided with funding support from the proposed power development fund for the 
purpose of carrying out survey and investigations and preparation of bankable DPRs.  
 
 Since the private sector has so far been hesitant and cautious to invest in hydro projects, it is 
proposed that new projects will initially be taken up by CPSUs/SEBs for investigations, updatation of DPRs, 
obtaining the necessary clearances and pre-construction activities. After these stages, the projects could be 
offered to the private sector for execution either on `stand alone' basis or for joint venture participation with 
the CPSU/SEB. The expenditure incurred by CPSUs/SEBs on these activities would be adjusted in the 
project cost to be recovered from the executing agency to be decided at a later stage. The Government 
expects that more private investment would be possible with this approach. In case for a particular project no 
such private investment is forthcoming, it will be executed entirely by the concerned CPSU/SEB which 
initiated its development. 
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3.6 Inter-State Projects  
 
 A substantial hydel power potential has remained locked up and many mega hydel projects could not 
be taken up for implementation, even though these projects are well recognised as attractive and viable, 
because of unresolved Inter-State issues. Govt. of India recognises the need for evolving an approach to 
ensure that the available hydro-electric potential is fully utilised without prejudice to the rights of the riparian 
States as determined by the awards of the Tribunals/Agreements arrived at among the party States for a given 
river basin with regard to water sharing. The selection and design of project would be based on integrated 
basin wise studies, so as to arrive at an optimal decision and care will be taken that such projects do not in 
any way prejudice the claims of basin states or affect benefits from the existing projects. a consensus would 
be evolved amongst the basin states regarding the location of such project, basic parameters involved and 
mechanism through which each project would be constructed and operated. As far as possible, there would be 
preference to take up simple run-of-the-river schemes that do not involve any major storage or consumptive 
uses. 
 
3.7 Renovation, Modernisation & Uprating 
 
 Renovation, Modernisation & Uprating of old hydro power plants is being accorded priority as it is a 
faster and cheaper way of capacity addition that installing new capacity.  As per recommendations of 
National Committee set up in 1987 and based on the subsequent reviews, 55 hydro schemes with an 
aggregate capacity of 9653 MW were identified for RM&U. Out of these, 20 hydro schemes have been 
completed providing a benefit of 971.5 MW and work on 27 schemes is in progress.  In order to provide a 
greater thrust for RM&U. Government would set up a Standing Committee, to identify the new schemes and 
for tying up technology, funding and executing agencies. 
 
3.8 Promoting Small and Mini Hydel Projects  
 
 The Ministry of Non-Conventional Energy Sources (MNES) deals with all matters related to Small 
Hydel projects (upto 3 MW Capacity). These projects are being provided with the following incentives. 
 
(i) Incentives for detailed survey & investigation and preparation of DPR. 
 
(ii) Incentives during the execution of the project in the form of capital/interest subsidy. 
 
(iii) Special incentives for execution of small hydro projects in the North Eastern Region by the 

Government departments/SEBs/State agencies. 
 
(iv) Financial support for renovation, modernisation and uprating of old small hydro power stations. 
 
 The small hydel projects are site specific and depending on the hydrology, typically the plant load 
factor varies from 40 to 60%. The Small Hydel Projects upto 25 MW  will also be transferred to MNES in 
order to provide greater thrust for its development. Government of India proposes to provide soft loans to 
these projects (upto 25 MW) through IREDA/PFC/REC and other financial institutions and Ministry of Non-
Conventional Energy Sources would announce a suitable package of financial incentives for the accelerated 
development of Small Hydel Projects upto 25 MW station capacity. The State Government and Central and 
State Hydro Corporations like NHPC/NEEPCO etc. would be encouraged to take up a cluster of small/mini 
hydel schemes on Build, Operate and Transfer basis, and other suitable arrangements.  
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3.9 Simplified Procedures for Transfer of Clearances 
 
 As stated in the foregoing, the CPSUs and the private sector would need to play a greater role in 
hydro development. The immediate requirement would be to transfer the clearances already accorded to non-
starting hydro projects in the State Sector in favour of CPSU/IPP/Joint Venture of IPP and CPSU. 
Government would evolve a simple procedure so that the transfer of CEA's techno economic clearance would 
be facile as only updatation of project estimate would be examined by CEA. In the case of Environment and 
Forest clearances these could be transferred to CPSU/IPP etc. within a prescribed time limit on acceptance of 
conditionalities stipulated in the MOEF clearance accorded for execution in the State sector by the above 
executing agencies.  Another inhibiting factor discouraging IPPs is the need for notification of the scheme as 
per Section 29 of ES Act in newspaper and Gazette afresh even if this was done earlier for execution by 
SEBs. Government intends to do away with this requirement.  The simplified procedure as proposed would 
be an encouraging factor of IPP to evince greater interest in hydro development. Government would initiate 
action right away towards this end.  
 
3.10 Rationalisation of Hydro Tariff 
 
 The tariff formulation and norms for hydro projects as per existing Government Notification are 
viewed by CPSUs and IPPs as unfavourable compared to those for thermal projects and the IPPs tend to 
prefer thermal projects for investment. There is a need to reformulate the principles on the basis of which 
tariff is determined for hydel generation. The objective is to fix a rate which will be reasonable to the 
consumer, to ensure adequate internal resources to repay the loan and also to provide a reasonable rate of 
return on investment. Recognising the difficulties in execution of hydro projects, the Government has decided 
to rationalise the existing hydro tariff norms, improve the incentives for better operation and evolve a solution 
to the contentious issue of computing the completion cost in the face of geological uncertainties and surprises 
and natural incidents of rock slide etc. 
 
 In January 1995, the Government issued a notification providing for a two part tariff for hydel 
generation stations. The first part of the tariff, denominated as capacity charges covers (a) interest on loan 
capital; and (b) depreciation reckoned at an annual amount not exceeding 1/12 of the loan amount and limited 
to the actual loan liability of the year as per approved financial package. The second part of the tariff 
denominated as energy charges covers (a) return on equity calculated at 16% (b) O&M charges; (c) tax on 
income; and (d) any other variable charge. 
 
 Hydro projects provide valuable peak power and have inherent capability for instaneous starting and 
stoppage based on variation of load. The peaking power stations generally operate at a very low load level. 
Recognising the value of peak power to the system and resultant improvement in operation of thermal 
stations, it is proposed to allow a premium on the sale rate for hydro generation during peak period. The 
formulation of peak tariff and the premium to be allowed would be decided by the Central Electricity 
Regulatory Commission and the State Electricity Regulatory Commissions. Under the present notification, 
the rate for incentive for secondary energy has to be fixed at a rate mutually agreed between the State 
Electricity Board and the generating company. However, the maximum payment on this account is restricted 
to an amount not exceeding 10% return on equity. In order to provide an additional incentive for attracting 
investment in hydel projects, it is proposed to allow the sale rate for secondary energy at the same rate which 
is applicable for a primary energy.  
 
 Recognising the problems in operation of hydro power stations in the initial years especially in 
project with silt laden water, the normative availability factor is proposed to be reduced from 90% to 85%. 
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3.11 Estimates on Completion Cost (Geological Risks) 
 
 During the implementation of hydro power projects specially underground power stations, there is a 
likelihood of coming across geological surprises which are not anticipated at the time of preparation of 
Detailed Project Report. This results in increase in capital cost. The developer would need to be compensated 
for this kind of eventualities. 
 
 In the existing tariff notification for hydro projects there is no provision for increase in project cost 
arising due to geological risks. A realistic estimate of completion cost has to take into account the geological 
and hydrological risks, cost escalation and natural occurrences of land slides, rock falls etc. In such cases, the 
developer will be allowed to submit his proposal for the enhanced cost to the Government. Expert committee 
would be constituted at the State and Central level who would evaluate the recommend the cost increases for 
acceptance by the Government. The expert committee at the State Government level would recommend the 
cost increase proposal upto certain percentage and beyond that the cost increase would be recommended by 
the expert committee at the Central Government level. 
 
3.12 Promoting Hydel Projects with Joint Ventures 
 
 With a view to bring in additional private investment in the hydel sector there would be a greater 
emphasis to take up schemes through the joint ventures between the PSUs/SEBs and the domestic and 
foreign private enterprises. The joint venture company will be an independent legal entity to be registered 
under the Companies Act and would act as an independent developer. The joint venture agreement between 
the two partners will bring clearly the extent of participation by each pattern and sharing of risks relating to 
implementation and operation of the project. It will also provide for arrangement in such cases where the joint 
venture pattern would not be associated with the operation and maintenance of the project.  While the 
selection of a joint venture partner would be in accordance with the policy of the Government, there would be 
an option for the PSU to either select the joint venture partner together with their financial and equipment 
package or to select a joint venture partner wherein the EPC contract is decided by both the partners after they 
have formed the joint venture company. The associated transmission lien connected with the scheme will be 
constructed by the Power grid Corporation of India. The power from joint venture hydel projects will be 
purchased by the Power Trading Corporation (PTC) proposed to be formed with equity participation from 
Government/CPSUs/Financial Institution. The security for payment of power purchased from the joint 
venture projects would be through a LC to be provided by the SEBs and recourse to the State's share of 
Central Plan Allocation and other revolution. This security package would enable to raise finances for these 
projects. as far as the new schemes to be developed under the joint venture route are concerned, the power 
sharing formula as applicable to the Central Sector Projects shall not apply and joint venture company would 
be totally guided by the Commercial interest. The State Government (home State/States) will be compensated 
by way of 12% free power as per the present policy applicable for Central Sector hydel projects. 
 
3.13 Selection of Developer and Techno Economic Clearance of CEA 
 
 As per Government notification of September, 1996, all the schemes estimated to involve a capital 
expenditure above Rs. 100 crores are to be submitted to CEA for techno economic clearance and in respect of 
schemes prepared by a generating company and selected through a process of competitive bidding by the 
competent Government or governments, the exemption from CEA's techno-economic clearance is applicable 
if the capital cost is Rs. 1000 crores or less. 
 
 Considering the capital intensive nature of hydel projects especially those of medium size being 
executed in the State Sector, it is proposed to increase the limit for exemption of CEA clearance from the 
present Rs. 100 crores to Rs. 250 crores if the projects are taken in the MOU route. In case of projects 
through competitive bidding the existing limit of Rs. 1000 crores for CEA techno economic clearance will 
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continue. However, irrespective of the capital cost or capacity, all hydel projects having inter-State aspect will 
require a mandatory clearance from the CEA. Keeping in view the need for transparency and cost assessment 
by an accepted mechanism as well as the uncertainties that are inevitable in the development and execution of 
hydel projects, the Government proposes to allow the selection of developer through MOU route for the 
hydel projects upto 100 MW instead of the existing limit of Rs. 100 crores. However, these projects would 
require CEA techno economic clearance if their capital cost exceeds Rs. 250 crores. This would enable more 
developers to evince interest in medium size hydro projects due to ease of execution and resource raising and 
due to exemption in obtaining clearances. 
 
3.14 Govt. Support for Land Acquisition, Resettlement & Rehabilitation, Catchment Area 

Development 
 
 The acquisition of requisite Government, forest and private land involves cumbersome procedure 
and difficult negotiations with land owners to part with the land. Demands for employment in lieu of the land 
cost, land for land at places of land owners choice etc. has resulted in contractual problems for several 
projects.  There is, therefore, a need that project authorities are insulated from the problems arising out of 
land acquisition and R&R. It will be the responsibility of the State Govt. to acquire the land 
(Government/Private/Forest) for the project and also negotiate at its own terms with land owners as per the 
policy adopted by respective State Governments.  Similarly, all the issues of resettlement and rehabilitation 
associated with projects have to be addressed by the State Govt. The State Governments may consider to 
form Authorities to address the problems of land acquisition and R&R for all infrastructure projects. In case 
of mega projects the project specific Authorities may be created not only for land acquisition and RR but for 
comprehensive development of the area including catchment area. The project developer may not be involved 
in execution and implementation of works by these Authorities, but will be required to contribute for funding 
their plans. All such costs incurred by the developer shall be considered as cost to the project and allowed to 
be passed through tariff.  
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CHAPTER-1  
 

REQUIREMENT FOR COCURRENCE OF HYDRO ELECTRIC SCHEMES 
 
1.1 Provisions under the Electricity Act, 2003 

 
1.11 As per Section 8 (1) of the Electricity Act, 2003, any generating company intending to set up 

a hydro generating station shall prepare and submit to the Authority for its concurrence, a 
scheme estimated to involve a capital expenditure exceeding such sum, as may be fixed by 
the Central Government, from time to time, by notification. 

  
11.2 As per Section 8(2) of the Electricity Act, 2003, the Authority shall before concurring to any 

scheme submitted to it, have particular regard to, whether or not in its opinion, -  
 

a) the proposed river-works will prejudice the prospects for the best ultimate development 
of the river or its tributaries for power generation, consistent with the requirements of 
drinking water, irrigation, navigation, flood control, or other public purposes, and for this 
purpose the Authority shall satisfy itself, after consultation with the State Government, 
the Central Government, or such other agencies as it may deem appropriate, that an 
adequate study has been made of the optimum location of dams and other river-works.  

 
b) The proposed scheme meets the norms regarding dam design and safety. 

 
1.1.3 As per Section 8 (3), where a multi-purpose scheme for the development of any river in any 

region is in operation, the State Government and the generating company shall co-ordinate 
their activities with the activities of the persons responsible for such scheme in so far as they 
are inter-related. 

 
1.2. Capital Expenditure exceeding which Concurrence required  
 
1.2.1 In compliance with Section 8(1) of the Electricity Act, 2003, the Central Government vide 

Notification No. SO 550(E) dated 18.04.2006 has fixed the following limits of capital 
expenditure for various categories of hydroelectric schemes exceeding which the scheme is 
to be submitted to the Authority for concurrence: 

 
 i) Rs. 2500 crores, provided that – 

a) the scheme is included in National Electric Plan (NEP) as notified by Central 
Electricity Authority (CEA) and conforms to the capacity and type 

b) the site for setting up the generating station has been allocated through the transparent 
process of bidding in accordance with the guidelines issued by Central Govt. 
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ii) Rs. 500 crores for any other scheme not covered by para (a) and (b) of clause.  



CHAPTER-2  
 

PREPARATION OF DETAILED PROJECT REPORT 
 
2.1 General 
 
2.1.1 The Detailed Project Report (DPRs) of hydro Electric Schemes required to be submitted to 

the Authority for concurrence in compliance with the requirement of Section 8 of the 
Electricity Act, 2003 shall be formulated by Generating Company/ Project Developer as per 
the guidelines laid down by the Authority considering  the following:-  

  
 

(a) the Hydro Electric Scheme aims at best ultimate development of the river basin, 
 
 
(b) the Scheme is designed for optimum benefits and does not adversely affect the operation 

of the upstream and downstream Hydro Electric Schemes and  takes into consideration 
the impact of the future upstream and downstream developments in the river basin  
identified at the Central and State levels.   

 
 
( c) the Hydro Electric Scheme is consistent with water requirement for drinking water, 

irrigation, navigation, flood control or other public purposes. 
 
 
(d) the Hydro Electric Scheme takes into account the progressive development of 

consumptive use of water and new water resources development schemes in the river 
basin due to which the water availability may undergo change over the period, 

  
(e)  the Hydro Electric Scheme meets the requirement of optimum location of dams and other 

river works. 
  
(f) the Hydro Electric Scheme meets the norms regarding dam design and dam safety.  
 
 
(g) the Hydro Electric Scheme  is either included in National Electricity Plan drawn by the 

Authority under section 3(4) of the Act or results in generation of power at reasonable 
tariff.  

 
 
(h) the DPR is  prepared after  essential site surveys and investigations are completed.   
 
 
(i) the Generating Company shall refer to the latest edition of the “Guidelines for 

preparation of Detailed Project Report of Irrigation & Multipurpose Schemes” published 
by the Central Water Commission for civil works and shall consult  the relevant 
documents  listed in Annex – 2(a) wherever applicable . 
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2.1.2 The DPR prepared by the Generating Company shall be  structured  in the format as 
described in the succeeding paragraphs.  



2.2 Structure of the Detailed Project Report 
 
 
2.2.1 The details to be included in the respective chapters of the DPR is given below.  The sections 

of “Guidelines for preparation of Detailed Project Report of Irrigation and Multipurpose 
Projects” issued by CWC to be referred are indicated in bracket against the respective 
components of work. 

2.2.2 The DPR should include the following chapters : 

Chapter -I       Introduction 

Chapter –II       Justification of project from power supply angle 

Chapter -III          Basin Development 

Chapter -IV         Inter-State / Inter-National Aspects 

Chapter -V      Survey & Investigation  (Section 3.4) 

Chapter -VI        Hydrology  (Section 3.5) 

Chapter -VI        Hydrology  (Section 3.5) 

Chapter –VII       Reservoir (Section 3.7) 

Chapter –VIII     Power Potential & Installed Capacity (Refer Appendix-1 of these 
Guidelines) 

 
Chapter –IX     Design Of Civil Structures (Section 3.6) 

Chapter –X     Electrical And Mechanical Designs 
 
Chapter –XI Transmission of Power and Communication facilities 
 
Chapter –XII     Construction Programme & Plant Planning (Section 3.13) 
 
Chapter –XIII    Project  Organisation 
 
Chapter –XIV    Infrastructural Facilities 
 
Chapter –XV    Environmental & Ecological Aspects 
 
Chapter –XVI      Cost Estimates 

Chapter –XVII     Allocation Of Cost 
 
Chapter –XVIII   Economic Evaluation 
 
Chapter –XIX      Future Utilisation Of  Buildings (Section 3.20) 
   
Chapter –XX      Recommendations 
 
Chapter –XXI      Clearances / Inputs 
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Chapter -I         INTRODUCTION 

1.1 Type of the project (run of river, storage, pumped storage, multipurpose) 

1.2 Location of the project area including longitude and latitude and district(s) and tehsil/ village 
etc. 

1.3 Access by air/rail/road/ferry, sea port & other communication facilities available in area. 

1.4 General climatic conditions in the project area. 

1.5 General description of topography, physiography and geology of the project area. 

1.6     Historical background of the project: 

a) Earlier proposal, if any 
b) Present proposal 

1.7 Need for the project, possible options and justification for selected option. 

1.8 Alternative studies carried out for various major components of the project and final choice 
of the project parameters. 

1.9       Natural resources of the State/Region. 

1.10     Socio-economic aspects including tribal, backward and drought areas. 

1.11    Land required for the project construction – forest land, village land and agricultural land, 
total area of the land being submerged. 

1.12 Population affected by the project and occupation of the people affected. 

1.13    Environmental aspects. 

1.14  Inter State / Inter-national aspects 

1.15 Defence angle, if any. 

1.16 Cost and benefits of the scheme. 

1.17 Construction  Programme 

 
Chapter –II      JUSTIFICATION OF THE PROJECT FROM POWER SUPPLY ANGLE 

2.1 Justification of project from power supply-demand considerations on all India / regional basis 

2.2 Details of scheme for wheeling evacuating power 

2.3 Resources for power development in the region/state. 

(i) Coal resources 

(ii) Hydro resources 

2.4 Available generating capacity in the state/region from different sources 

2.5 Peak load and energy requirement in future in all India/region/state up to the likely date of 
project completion.  
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2.6       Likely addition to generating capacity in future in the all India/region/state indicating power 
supply position with & without the project under consideration and improvement in the 
hydro-thermal mix.  



Chapter -III         BASIN DEVELOPMENT 

3.1 The course of the river 

3.2 Power potential of the river basin and stages of development 

3.3 Whether trans-basin diversion of waters involved 

3.4 Fitment of the scheme in the overall basin development 

3.5 Fitment of the scheme in the power potential assessment studies carried out by CEA 

3.6 Effect of future upstream/downstream developments on the potential of proposed scheme 

Chapter -IV           INTER-STATE / INTER-NATIONAL ASPECTS 

4.1 States/countries traversed by the river 

4.2 Distribution of catchment in states/countries and yields from the catchment of   state/country 
concerned. 

4.3 Effect of the following on the project: 

a) Inter-state agreement on sharing of waters, sharing of benefits and costs, acceptance 
of submergence in the upstream state(s), if any. 

b) Inter-state adjudication, if any 

c) Interstate aspects of territory, property etc. coming under submergence, oustees 
rehabilitation, compensation etc. 

d) Any other aspect of the project involving inter-state problems 

e) Inter-national aspects, if any 

4.4 Existing riparian use, quantum of water presently utilized, commitments for ongoing 
projects, plans for future development, balance share of the state/country and proposed 
utilization by this project. (Discuss relevant items both for upstream and downstream usages) 

 

Chapter -V     SURVEY & INVESTIGATION  (Section 3.4) 

5.1   Topographical survey of river, reservoir, head works, colony layout, head race tunnel/channel, 
power house, switchyard, surge shaft, tail race tunnel/channel, adits, penstock etc. 
considering different water levels 

5.2       Archaeological surveys in the reservoir area. 

5.3 Mineral surveys in the catchment areas. 

5.4 Right of way surveys for the reservoirs.  These shall cover survey for right of approach 
roads, which may be claimed by owners to various structures above FRL. 

5.5 Communication surveys 

5.6 Geology & geo-technical features 

5.7 Seismicity 

5.8 Foundation investigations of different structures/components of the project indicating 
boreholes details, soil/rock strata etc. 

5.9 Construction materials investigations 
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5.10 Hydrological and meteorological investigations. 



 
Chapter -VI       HYDROLOGY  (Section 3.5) 

6.1       Hydrological inputs for the project planning 

6.2       Effect of project development on hydrologic regime. 

6.3     Hydrologic studies for water availability, design flood, design flood levels, sedimentation  

etc. 

Chapter –VII      RESERVOIR (Section 3.7) 

7.1 Catchment area, annual run-off, submergence, suitability of soil/rock, dead storage level 

7.2 Sedimentation data and studies 

7.3 Fixation of storage and reservoir levels, { maximum water level (MWL), full reservoir level 
(FRL), minimum draw down level (MDDL) }, flood cushion etc. 

7.4 Life of reservoir in years with basis 

7.5 Capacities at  MWL, FRL, MDDL, Dead Storage level  etc. at project planning stage and 
after 25, 50, 75 and 100 years or more of operation 

7.6 Water tightness of the reservoir 

7.7 Annual losses (month-wise) (evaporation, seepage etc.) 

7.8 Flood absorption on regular/flash flood 

7.9 Effect on subsoil water tables in the adjoining areas upstream and downstream of the dam 

7.10 Seismic characteristics and effects due to construction of dam 

7.11 Reservoir rim stability 

7.12 Area of submergence 

7.13 Land acquisition 

7.14 Recreation facilities 

7.15 Pisci-culture 

7.16 Other facilities, if any 

7.17 Need and recommendations for soil conservation measures in the catchment. 

 
Chapter –VIII    POWER POTENTIAL & INSTALLED CAPACITY  
      (Refer Appendix-1 of these guidelines) 

 
Conventional H.E. Schemes 
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8.1 Type of power plant i.e. run-of-river (with or without diurnal storage) or storage type. 



8.2 Assessment of power potential (firm power and 90% dependable energy, secondary energy) 
of the scheme. 

8.3 Studies for optimisation of storage, FRL, MDDL, lean period capabilities etc.  

8.4 Monthwise, 10 daily availability of power and energy, peaking capabilities etc. 

8.5 Optimisation of installed capacity and unit-size studies carried out may be discussed. 
 
Pumped Storage Schemes. 
 
8.6 Type of scheme – daily or weekly regulated 

8.7 Optimisation of storage capacity, FRL, MDDL etc. of upper and lower reservoirs         - 
Studies carried out may be discussed 

8.8 Optimisation of installed capacity and  number of units –Studies carried out may   be 
discussed 

8.9 Operating criteria of the project in generating and pumping mode, availability of pumping 
energy for pumping operations over the years. 

8.1 Cycle efficiency of the scheme. 
  
Chapter –IX    DESIGN OF CIVIL STRUCTURES (Section 3.6) 

9.1 Structures & layout 

9.2 General 

(i)   Head works - site and vicinity 

(ii)  Reasons for choice of the layout of the project adopted. 

(iii) Type of structure – dam (earth / rock-fill / masonry etc.) 

(iv) Layout of dam and spillway / barrage / weir / appurtenants / auxiliary works and power 

house, reasons for choice of site. 

9.3 Geology, seismicity and foundations 

9.4 Alternative studies carried out for selection of site and type of structures / dam /    barrage / 
weir, regulators, water conductor system, power house etc. 

9.5 Choice of final layout of all the major components of the project and reasons – with details 

9.6 Design flood and sedimentation studies 

9.7 Free board 

9.8 River diversion arrangements – choice of design flood with hydro-graphs 

9.9 Construction materials 

9.10 Details of Model of studies 

9.11 Design of dam / barrage / weir 
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9.12 Design of intake, power channel/tunnel, balancing reservoir / fore-bay, surge shaft, 

penstocks, power house, tailrace, switchyard 



9.13 Details of instrumentation for various structures 

The chapter shall include structural and hydraulic design calculations for dam, spillway gates and 
energy dissipation arrangements, outlets – regulators, river sluices, intake structures, surge shafts, 
power house etc. Essential structural calculations shall be furnished.  For stability analysis, loading 
diagrams considering various conditions of water level, earthquake and other forces/stresses 
considered shall be included. 
 
Chapter –X    ELECTRICAL AND MECHANICAL DESIGNS 
 
10.1 Turbine / Pump Turbine 

(i)    Type 

(ii)   Operating heads & outputs 

(iii)  Specific speed and synchronous speed 

 (iv)  Setting of turbine/pump turbine 

(v)   Speed & pressure rises 

10.2 Generator / Generator Motor   

(i) Type of generator/motor,  

(ii) Outputs, power factor, Generation Voltage 

(iii) Class of insulation 

(iv) Type of Cooling 

(v) Generator inertia 

(vi) Starting method ( Pumped storage schemes) 

10.3 Generator – transformer connections 
 

10.4 Main step-up transformer 
 
10.5 Switchyard equipment 
 
10.6 Single line scheme 
 
10.7 Control & protection equipment 
 
10.8 Auxiliary Mechanical services 

(i) EOT Crane 

(ii) Electrical lifts and elevators 

(iii)Workshop equipment 

(iv) Test Laboratory 

(v) Telemetry 

(vi)    Ventilation & air conditioning 

(vii)   Fire protection 

(viii)  Cooling water 

 8

10.9 Auxiliary Electrical services 



 (i)   A.C. auxiliary services 

 (ii)  D.C. auxiliary service. 

 (iii)  Cables 

10.10 Transport limitations 

 (i)  Maximum limiting dimensions (L x W x  H) of packages for transport 

 (ii)  Maximum limiting weight of the package which can be transported 

The design calculations wherever required shall be included. 

 
Chapter –XI    TRANSMISSION OF POWER AND COMMINUCATION FACILITIES  
 
11.1 Transmission of power 
  

i) Consent / Agreement signed between the Generating company and the purchaser(s) 
(State utility or other buyers)  

 
ii) Letter of Consent from the appropriate Transmission utility to provide evacuation 

system,  

iii) Details of the existing and proposed system  

iv) Target date of completion of the proposed system 

v) Letter of Comfort from the Transmission Company to enter into a back to back 

agreement with the promoter covering risk in case of default/ delay in commissioning 

by either of the parties. 

 
11.2 Telecommunication aspects  

 
Chapter –XII -   CONSTRUCTION PROGRAMME & PLANT PLANNING  
      (Section 3.13) 

12.1 PERT chart giving details of activity-wise construction programme for each of the major 
components of the civil,  electrical  and  mechanical equipment 

 
12.2 Bar charts showing the construction programme quantity-wise, item-wise and year-wise 

target of construction 
 
12.3 Key materials planning 
 
12.4 Executing agencies for major works – departmental/contractor 
 
12.5 Various alternatives for construction programme and proper justification of adopted 

programme 
 
12.6 Plant/equipment planning 
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12.7   Programme for construction of tunnel / channel shall include : 



(i) Excavation of tunnel/channel – cycle time to be given 

 (ii) Lining of tunnel 

(a) Overt 
(b)  Invert 

 
Chapter –XIII   PROJECT  ORGANISATION 
 
13.1 Proposed set up for the project 
 
13.2 Details of the proposed organization, No. of staff and expenditure (year-wise) 

(i)    For civil works 

(ii)   For electric and mechanical works 

(iii) Administrative & financial set up 

(iv) Others 

13.2.1 Pre-construction organization 

13.2.2 Consultants 
 
Chapter –XIV   INFRASTRUCTURAL FACILITIES 
 
14.1      Access roads 

  (i)  Roads to the project 

(ii) Roads in the project area 

14.2 Rail  head 
 
14.3      Port facilities, As applicable 
 
14.4      Construction power requirement 
 
14.5      Power supply facilities 
 
14.6      Telecommunication facilities required during construction and after  
             completion of the project 
 
14.7  Project colonies / buildings 
 
14.8     Workshops 
 
14.9      Drinking water facilities 
 
14.10 Others 

 
Chapter –XV    ENVIRONMENTAL & ECOLOGICAL ASPECTS 

 
15.1 Status of Environmental clearance 
 

 10

            All Hydro Electric Schemes require environmental clearance from MOEF before being 

taken up for construction. Various information and environmental action plans to be 



incorporated in the DPR should be as per the latest “Guidelines for Environmental Impact 

Assessment of River Valley Projects” issued by MOEF. Environmental aspects such as 

status of site clearance, EIA/EMP studies, public hearing, environmental clearance etc. shall 

be included on the DPR. 

 

15.1 Status of Forest clearance 
 

  In case, construction of hydro-electric project involves diversion of forest land, forest 

clearance would also be required under Forest (Conservation) Act. The case for forest 

clearance should be submitted to MOEF through State Forest Authorities as per Forest 

(Conservation) Rules and Guidelines issued by MOEF in this regard from time to time. 

Details of forest land involved and status of its clearance shall be included in the DPR. 

 
15.3  Cost of proposed remedial & mitigative measures 
 

 The cost of the proposed remedial and mitigative measures, if any, to protect the 

environment must be included in the cost estimates of the project. Mitigative measures may 

include: 

 
• Rehabilitation measures 

• Compensatory afforestation 

• Disaster management plan 

• Restoration of land in construction areas by filling, grading etc. to prevent further 

erosion 

• Control of aquatic weeds in submerged areas to provide improved habitat for aquatic 

life 

• Measures to salvage/rehabilitation of any rare or endangered species of flora and fauna 

found in the affected areas 

• Enforcement of anti poaching laws 

• Measures to prevent forest fires, over grazing of areas etc 

• Establishment of fuel depots etc 

• Public health measures 

• Catchment Area Treatment 

• Environmental and ecological studies 
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• Details about Net Present Value of forest land 



 
Chapter –XVI     COST ESTIMATES 
 
16.1 The Civil Cost Estimates of the project shall be prepared as per “Guidelines for preparation 

of estimates for the river valley projects” issued by CWC and Indian Standard IS: 4877 

“Guide for Preparation of Estimate for River Valley Projects”.  

 Wherever any specific stipulation is made in these guidelines, these shall take precedence 

over what is stipulated in CWC guidelines .  

 
16.2      The estimates of a Hydro Electric Scheme shall be divided under the following heads 

indicated at Annex-2(b). 

 A.  Direct Cost  

 I.  Works 

A - Preliminary 

B - Land 

C - Works 

J - Power Plant Civil Works 

K - Buildings 

M - Plantation 

O - Miscellaneous 

P – Maintenance during construction 

Q - Special T&P 

R - Communications 

S - Power Plant and Electro- Mechanical system 

X - Environment and ecology 

Y - Losses on stock 

Total  I-Works 
1. Establishment   

2. Tools and Plants   

3. Suspense   

4. Receipt And Recoveries   

 Total (A)  -  Direct Cost 

 B.    Indirect Cost 
i. Capitalisation of Abatement of Land Revenue  

ii. Audit and Account Charges 

 Total (B)  -  Indirect Cost 
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Total Cost (A+B) 



 
16.3        Preparation of estimates 
 
16.3.1 The capital cost of a project includes all cost associated with investigations, design, 

construction and maintenance during construction period of the project. 

 
16.3.2 For  preparation of cost estimates of civil works, the unit costs of labour, materials and 

equipment necessary to perform the work designated in the various pay-items for the 

proposed construction shall be determined. Current unit cost shall be used in all estimates 

and price level of the project estimate shall be mentioned.  

 

16.3.3 The analysis of rates for various items shall be worked out taking into consideration the 

cost of materials, carriage-handling-storing, labour and share of machines involved in 

executing various items of the work and overhead charges.  

 

16.3.4 The quantitative assessment of material requirement shall be adopted from authoritative 

books/publications or through independent calculations based on the data available at site 

or other projects. The unit cost of various materials may be taken as those prevalent in 

the State/ region. The appropriate cost for freight, unloading, cartage, storage, inspection 

and testing should also be included.  

 

16.3.5 The wages of workers are periodically revised by the State under the statutory labour laws. 

Daily wage rates, therefore, shall be taken as those prevalent in the State at the time of 

formulation of the project. 

 

16.3.6 For working out the use rates of machinery, the norms for life, depreciation, repair 

provision etc. shall be adopted as recommended by the latest CWC Guide Book on use 

rate, hire charges and transfer value of equipment and spare parts. Price of various 

equipment should be taken on the basis of recent quotations/ price list of such equipment. 

All taxes and freight charges should be taken into consideration while arriving at the cost 

of equipment at site. 

 

16.3.7 Provision for contingencies and work-charged establishment is generally considered up to 

3% and 2% respectively of the works’ cost and provided in the detailed works estimates 

prepared on the heads of items rates and quantities of works to be executed.  These 

percentage provisions should not be considered on lump-sum items. 
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16.3.8 Mention shall also be made regarding communication facilities available, terrain through 

which the roads are passing (hilly, plain etc.), type of road (Black top, water bound 

macadam, murum, kacha etc.). 

 
16.4     Preparation of detailed  Estimates of Cost ( I -Works ) 
 
16.4.1 A- Preliminary 
 
  The provision under this head covers the works relating to various investigations, Surveys, 

Model tests, ecological studies etc.  This should be  based on the actual cost likely to be 

incurred and  should not exceed 2% of the total cost of I-Works. 

 
16.4.2 B-Land 
 
 The provisions under this head covers Acquisition of land, rehabilitation & resettlement 

including compensation for property, Interest charges, Solatium charges, demarcation & 

measurment charges, etc. The provision should be made as per actual. 

 
16.4.3    C- Works 
 

The provisions under this head is intended to cover the costs of  the Head works viz. Dam, 

spillway, energy dissipation works, outlets (irrigation, power, water supply and scour 

sluices), pick up weir, barrage, head regulators, etc. 

 

16.4.4 J-  Power plant civil works 
 
  Important items to be considered under this head are   
 
   (a)   Intake structures 

i)     Excavation  
ii)    Foundation treatment 
iii)   Cement concrete for foundation, piers and abutments 
iv) Masonry/concrete for guide walls of approach channel 
v) Concrete for trash racks including raking arrangement 
vi) Gates with auxiliary equipment 
vii)   Reinforcement steel 

              viii)  Instrumentation etc. 
 

(b)   Head Race / Tail Race Tunnels (including cut and cover section) 
i) Excavation 

Open cut 
Tunnel including temporary supports 

ii) Rock bolts  
iii) Permanent support, ventilation 
iv) Drainage 
v) Cement concrete for lining 

 14
vi) Steel lining 



vii)  Drilling and grouting 
viii) Gates and ancillaries, where required 
ix) Reinforcement steel 
x) Instrumentation 

(c)    Head Race channel and Tail race channel 
i) Excavation 
ii) Embankment 
iii) Lining with cement concrete in bed and sides with drainage pipes and valves 
iv) Pucca works   

- Cross Drainage(s) 
- Escape(s)  
- Bridge(s) 
- Meter flume  
- Balancing tank 

v)     Instrumentation 

 (d)    Surge shaft 
i) Excavation 
ii) Cement concrete lining 
iii) Drilling and grouting 
iv) Miscellaneous items such as masonry, guiniting, steel lining, ladder, bolts etc. 
v) Reinforcement steel 
vi) Instrumentation 

(e)    Penstock  
i) Excavation 
ii) Cement concrete for 

- Bed 
- Anchor blocks 
- Intermediate supports 

iii)     Steel pipes for 
- Stiffner 
- Reducers 
- Bends 
- Wye pieces 
- Penstock valves 

iv) Instrumentation 

(f)    Power House 
i)     Excavation 
ii) Concrete for foundation, sub-structure, super structure and supports for turbines and 

generators  
iii) Masonry/concrete for super-structure and other necessary items for building     
 work 
iv) Scroll casing / Generator barrel 
v) Draft tube 
vi) Bulkhead gates, crane and hoisting equipment 
vii) Power-house crane 
viii) Miscellaneous items such as anchor bolts, grouting etc. 
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ix) Instrumentation 



 
16.4.5 K – Buildings 

The provisions under this head covers the Residential / Non-residential buildings, Office 

buildings, Testing laboratories, Workshops, Other Service Buildings, Community Centre etc.  

The provision shall be made as per the actual requirement.  

 

16.4.6 M – Plantation 

The provisions under this head covers the plantation programme including Gardens etc. 

required for beautification as considered necessary downstream of Dam and appurtenances 

around Power House and other important structure. 

The provision should be made on lump sum basis keeping in view the experience of other 

projects. 

 

16.4.7 O – Miscellaneous 

The provisions under this head covers the capital cost & maintenance of Electrification, 

Water supply, Sewage disposal and drainage works, Recreation, Medical, Fire fighting 

equipments, Inspection vehicles, School bus, Pay van, Visit of dignitaries, welfare works etc. 

The provision, however, should not exceed. 

i) @3% of the cost of I-Works upto Rs.1000 crores limited to Rs. 20 crores 

ii) @ 2% of the cost of I-Works upto Rs.2000 crores limited to Rs. 30 crores 

iii) @1.5%  of  the  cost  of  I-Works  greater  than  Rs.2000 crores  limited to Rs. 40 crores) 

 

16.4.8  P -  Maintenance during Construction 

The provisions under this head covers the cost of maintenance of all works during the 

construction period.  The provision should be 1% of  the total cost under the heads of C-

Works, J-Power House Civil Works and K-Buildings. 

 

16.4.9  Q – Special  T&P 
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The provisions under this head covers the Drilling & Grouting equipments, Transport, 

Compaction, Electrical equipments, Construction Plant & Earth Moving equipments and 

other Miscellaneous equipments.  Since the projects are presently being executed through 

limited contracts package and is the responsibility of the contractor to arrange for such 

equipment. A token provision of Rs. 1-2 crores under this head may be adequate to provide 

for essential equipment not coverd under contract package. 



 

16.4.10 R -  Communication 

The provisions under this head covers the construction of main approach roads, quarry 

roads, temporary or permanent river crossing, Railways, Bridges, connecting roads, water 

ways and airstrip/helipad. 

 

The major items on this account shall be supported by sub estimates. The provisions shall 

be made in consultation with the concerned authorities. 

 
16.4.11    S  -  Power Plant and Electro – Mechanical System 
 

The provisions under this head cover the Electro-mechanical equipment for the power 

plant, and associated substation under the sub-heads indicated in Annex-S “Abstract of 

Cost Estimates of Electro-Mechanical Equipments”. 

 
The provision should be realistic and be based on the current orders and  latest market 

rates. The price levels stating month/year for which the rates are applicable should be 

indicated. 

 

 The cost may be indicated in foreign currency (ies) (FC) applicable for the imported 

equipment and in Indian rupees (INR) for indigenous Equipment . The total cost may be 

given as sum of( FC+INR) 

 

  The central sales tax, transportation & insurance, erection & commissioning,  

contingencies, establishment, T&P and Audit & Account charges may be taken as per 

‘Abstract of cost estimates’.  However, care may be taken that overheads like 

establishment, contingencies, Audit & Accounts,    etc. may not be repeated in cost of civil 

works 

. The rate of central sales tax, custom duty, freight & insurance and service tax may be 
taken as per prevailing rates at the time of submission of DPR/ Documents. 

  
 In case of mega hydro electric projects, benefits available as per the policy may be 

considered. 
 
16.4.12    X- Environment and Ecology 
  
 This sub-head generally covers the provisions for items like, compensatory afforestation, 

catchment area treatment, establishment of fuel depot, salvage / rehabilitation of any rare 
or endangered spicies of flora and fauna, control of aquatic weeds, public health measures 
to control water or soil borne diseases, Restoration of land, seismological measures etc. 
The provisions shall be as per actual requirement. 
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16.4.13     Y-  Losses on stock 
 

The provision under this sub-head is generally made at 0.25% of the total cost of C-

Works, J-Power Plant Civil Works and K-Buildings only.   

 
16.5           Establishment 
 

The projects presently are being executed through 3 or 4 major contract packages in case 

of civil works and a single EPC contract for Electro- mechanical works. Therefore, the 

establishment necessary at site would be limited to posting of limited supervisory staff 

and thus the norm of 8% for civil works and 6% for Electro –mechanical works is not 

necessary. The provision under this head therefore should be based on the manpower 

actually proposed to be deployed. However this should in any case not exceed  the 

following : 

 For Civil works Estimated to cost  
 
1. Up to Rs. 1000           crores     @ 8% with a ceiling of  Rs.  60  crores 
2.   Rs. 1000 to Rs. 2000  crores     @ 6% with a ceiling of  Rs.  80  crores. 
3.    >   Rs. 2 000              crores     @ 4 % with a ceiling of  Rs. 100crores. 
 
For Electro –mechanical works   
(The ceilings shall be ¾ of the above) 

 
A detailed chart showing the Manpower proposed to be deployed, their salary structure 
and other expenses likely to incurred shall be enclosed in the report 
 
Since land acquisition staff is separately provided under the sub-head B-Land, the 

percentage provision for II-Establishment should be considered on the cost of I-Works 

minus less B-Land. 

16.6         Tools & Plants 
  

The provisions under this head covers survey instruments, camp equipments, office 

equipments and other small tools. A token provision of  Rs. 1-2 crores under this head 

may be adequate. 

 
16.7 Suspense 
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The net provision under this minor head will be “NIL” as all the outstanding suspense 

accounts are expected to be cleared by adjustment to appropriate heads on completion of 

the project. 



 
16.8         Receipts & recoveries on capital account 

 
This head is meant to account for estimated recoveries by way of resale or transfer of 

temporary buildings and special T&P.  Miscellaneous receipts like rent charges of 

buildings, electricity charges etc., should also be accounted for under this head. 

 

The recoveries on account of temporary buildings may generally be taken at 15% of the 

cost unless a higher recovery is anticipated due to some special reason such as tubular 

construction, vicinity to city/village/town industrial undertaking etc.  Such special 

reasons should be indicated in the report.  The recoveries on account of special T&P 

should be indicated as explained in the sub-head Q-Special T&P.  Credit on account of 

resale of electrical installations, water supply fittings etc., after execution of the project, 

if anticipated, should also be shown under the head. 

 
16.9      Indirect charges 
   
16.9.1   The complete estimate for a project besides including all anticipated direct charges should 

further include as indirect charges, the amount required to cover the capitalisation of 

abatement of land revenue on the area occupied by the works and allowance for the cost of 

Audit & Accounts and  Establishment. 

 

16.9.2 The provision for Audit and Account charges may be made. 

@ 0.5% of I-Work cost upto Rs. 1000 crores 

@ 0.25% of I-Work more than Rs. 1000 crores subject to minimum of Rs. 5 crores. 

16.9.3 Charges for capitalisation of abatement of cost of land revenue are generally calculated at 

either 5% of the culturable land cost or 20 times of the annual revenue lost 

 

Chapter –XVII     ALLOCATION OF COST  
 

The details in respect of allocation of cost for each component of the Multipurpose Project 

shall be based on the cost cleared by Technical Advisory Committee of MOWR. The 

details in this regard may be clearly spelt out under this Chapter. 
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In case of projects involving flood moderation, it may clearly be indicated whether the 

cost of flood moderation as cleared by CWC shall be borne by the concerned beneficiary 

State. 



 

Chapter –XVIII       ECONOMIC EVALUATION 
 
18.1   Phasing of expenditure half yearly as per Annex-2(c). 
 
18.2     Interest during construction (IDC) 
 
18.3     Cost of generation at power house bus bars (with IDC) 
 
18.4      Sale rate of energy (with IDC) (with and without free power to home State)  
 
18.5      Levelised tariff  (with and  without free power to home State) 
 
18.6 Comparison of cost of generation with alternate source of generation in the                   

State/Region 
 

18.7 Project estimated cost and financial package summary shall be submitted as per Annex-2(d). 
 

Calculations Shall be carried out as per the tariff order of the Appropriate Regulatory 
Commission. 

 
 Chapter –XIX      FUTURE UTILISATION OF  BUILDINGS (Section 3.20)   
 
19.1      Details of buildings to be constructed to meet peak requirements of the project 
 
19.2    Departmental requirement of buildings after completion of the project 
 
19.3      Requirement of the buildings by other agencies 
 
19.4 Utilisation of surplus buildings 
 
Chapter –XX     RECOMMENDATIONS 
  
20.1   Economic justification of the project 
 
20.2   Socio-economic and other benefits 
 
Chapter –XXI     CLEARANCES / INPUTS 

 
21.1 Authenticated Copies of the following Documents/Certificates/Clearances are   required to 

be submitted to CEA for concurrence. 

� Letter from the Registrar of Companies indicating that the company has been registered 

as a Generating Company under Indian Companies Act, 1956 

� Article of Association indicating that generation is one of the objectives of the 

Company 

� Letter from Competent Government authorizing the company to establish, own and 

operate generating power plant. The letter must contain the following 
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¾ Location of Project-State, District, Taluka, Tehsil, Village, longitude and latitude. 



¾ Capacity of the power plant 

� Land availability certificate from State Revenue Authorities 

� Water availability certificate from State Irrigation Department/ concerned agency    

� Clearance of Ministry of Water Resources/ Central Water Commission as the case may 

be. In case of inter-state/country aspects, necessary clearance from concerned authority 

� Status of Environmental and Forest clearance from Ministry of Environment & Forests, 

Government of India   

� Defence clearance (if applicable) 

� Consent / Agreement signed between the Generating company and the purchaser(s) 

(State utility or other buyers). In case of CPSU project, the willingness for absorption of 

power by the beneficiary States/ UTs    

� Recommendation of the State Govt. on the project cost in case of private projects. 

� Any other Statutory clearance from Ministries / Departments / Organisations for the 

specific aspects of the project,  wherever required in the proposed project 

� Letter of Comfort from the Transmission Company to provide evacuation system, 

details of the proposed system and completion schedule. 

� Letter of Comfort from the Transmission Company to enter into a back to back 

agreement with the promoter covering risk in case of default/ delay in commissioning 

by either of the parties. 
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2.2.4 The DPR shall contain checklists in the beginning of the DPR as given at Appendix-2(a) 

and Appendix-2(b).  



Annex –2(a)  
 

   List of relevant Documents/ References 
 
1. The Electricity Act, 2003 
2. Indian Companies Act, 1956 
3. Forest Conservation Act, 1980 and Notifications/Resolutions  by MOE&F   
4. “Guidelines for preparation of DPRs of Irrigation and Multipurpose Projects” issued by 

CWC.  

5. “Guidelines for preparation of project estimates for major irrigation and multipurpose 
project” issued by CWC.  

6. National Electricity Plan notified by CEA 
7. Indian Electricity Sector – Widening Scope for Private Participation-Issued by Ministry of 

Power. 
8. Policy on Hydro Power Development issued by Ministry of Power  
9.       Guidelines for “Investigation of major irrigation and hydro-electric projects” issued by CWC. 
10.      CBIP – Technical Report No.19 “Life of Reservoir (1977)” 
 
11.       IS   5497 :   Guide for topographical surveys for river valley projects 
12.       IS   4890 :   Method for measurement of suspended sediment in open  rivers 
13.       IS   13216         :   Code of practice for geological explorations for reservoir sites. 
14.       IS   4186           :   Guide for preparation of project report for river valley  projects. 
15. IS   4877 : Guide for preparation of Estimate for River Valley Projects. 
16.       IS   5477 :   Methods for fixing the capacities of reservoirs.    
 (Part 1-4) 
17.       IS   7323 :   Method for determining evaporation from reservoirs. 
18.       IS   7323 :   Guidelines for operation of reservoirs. 
19.       IS   13028 :   Guidelines for overall planning of river basin. 
20.       IS   7560 :   Guidelines for allocation of cost among different purposes of river 

valley projects.  
21.       IS   4247 :   Code of practice for structural design of surface hydel power stations. 
22.       IS   12837 :   Guidelines for selection of hydraulic turbines for medium and  large 

hydro-electric  power houses. 
23.       IS  12800 :   Guidelines for selection of turbines preliminary dimensioning & 

layout of surface hydro electric power houses.  
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Note:  The above listed documents are available either free or as priced documents from the 
concerned Govt. Department / Agencies/ Govt. publishers. Latest versions of the above 
references may be referred. 



Annex-2(b) 
Abstract of Cost Estimates 

i) State : 
ii) Name of Project : 

Price level- 
Amount (Rs Lakhs) 

Item 
Civil Works E& MWorks Total

Direct Cost 
I- Works 
A- Preliminary     

B- Land     

C-Civil Works     

J- Power Plant Civil Works     

K-Building     

M-Plantation    

O-Miscellaneous    

P-Maintenance during Construction    

Q-Special T & P    

R-Communication     

S- Power Plant (Details as per Annex-S)    

X-Environment & Ecology    

Y-Losses on stock     

Total (I- Works)    

II. Establishment     

III. Tools And Plants    

IV. Suspense    

V. Receipt And Recoveries      

Total (Direct Cost)    

Indirect Cost    

Capitalisation of Abatement of Land Revenue    

Audit and Account Charges     

Total (Indirect Cost)    

Total Cost (Direct & Indirect Cost)    

IDC & FC    

Total with IDC & FC    
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Note : 1. Head-wise cost of civil works to be furnished in annex forms as per “Guidelines 
for preparation for project estimates for River Valley Projects” issued by CWC. 
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2. The details of civil works under sub-heads shall be given in Annex and 
numbered in similar way of main head. For example, Annex giving details of 
works under sub-heads of main head “C-Works” shall be numbered as Annex-
C(1), Annex-C(2), etc. 



Annex-S 
______________ H.E. Project ( ______ MW) 

(Abstract of Cost Estimates of Electro Mechanical Works) 
 

________Price level: 
FE Rate : _________ 

 
 Sl. 
No. 

Item Indian 
Component 

Foreign 
Component 

1. Preliminary (Only cost of model tests)   
2. Generating Plant and Equipment 

a) Generator, turbine and accessories –  Annex –S(1) 
b) Auxiliary Electrical equipment for power station – Annex –S(2) 
c) Auxiliary mechanical equipment and services for power station- 

Annex–S(3) 
d) Central Sales Tax (as applicable) on 2(a) (b) and (c) 
e) Transportation, handling and Insurance charges @ 6% of 2 (a), 

(b) & (c) 
f) Erection and commissioning charges @ 8% of 2(a), (b) & (c) 

excluding spares 

  

 Sub-Total (Generating Plant and Equipment)   
3. Substation Equipment, Auxiliary Equipment and Service of 

Switchyard 
a) Substation equipment, auxiliary equipment and service of 

switchyard - Annex –S(4) 
b) Central Sales Tax (as applicable) on  3 (a) 
c) Transportation, handling and insurance charges @ 6% of 3 (a) 
d) Erection and commissioning charges @ 8% of 3(a) excluding 

spares. 

  

 Sub-Total (Substation Equipment, Auxiliary Equipment and 
Service of Switchyard) 

  

4. GIS & XLPE Cable 
a) GIS & XLPE Cable – Annex – S(5) 
b) Custom Duty 
c) Freight & Insurance @3% (Marine) of item 4(a) 
d) Freight & Insurance @6% (Inland) of item 4(a), 4(b) & 4(c) 
e) Erection and commissioning charges @ 8% of 4(a) & 4(b) 

excluding spares. 

  

 Sub-Total (GIS & XLPE Cable)   
5. Contingencies @ 1% on items 2,3 & 4   
6. Tools and Plants @0.5% of item 2,3 & 4   
7. Sub-Total (Item 1 to 6)    
8. Establishment   
9. Sub-Total (Item 7 & 8)   
10. Audit & Account Charges *   
11. Service Tax (as applicable) on erection and commissioning   
 GRAND TOTAL   
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* : Charges would be same as provided for civil works.



  
Annex – S(1) 

______________ H.E. Project ( ______ MW) 
Cost Estimates of Electro Mechanical Works 

(Generator, Turbine and Accessories) 
 

________Price level: 
FE Rate : _________ 
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Excise Duty Sl. 
No. 

Item Particulars Quantity Rate 
(Rs. 

Lakhs) 

Amount 
(Rs. 

Lakhs) 
Rate 
% 

Amount 
(Rs. Lakhs) 

Total 
(Rs. 

Lakhs)
1 2 3 4 5 6 7 5+7 

1  a) Turbine-Generator units 
____ MW, ____ RPM, 
____ m head, 0.9 p.f, 
.___ kV complete with 
allied equipment such as 
MIV, Governor, LP 
compressed air system, 
AVR, excitation system 
etc. 

b) Unit Control Boards 
c) Cooling water system 

comprising pump sets, 
valves, piping, etc. 

d) Drainage and 
Dewatering systems 

e) Compressed air system 
including pipes and 
valves 

f) Spares @ 5% on item 
1(a) to 1(e) (including 
one spare runner) 

      

2 __ kV Phase Bus Ducts for 
Generator- Transformer 
Connection  

      

3 Surge Protection & Neutral 
Earthing system 

      

4 Supervisory Control and 
Data Acquisition System 

      

5 Control & Protection Panels       
6 Lubricating oil & Governor 

oil for first filling 
      

7 Penstock Valve ( ___ m dia)       
8 Spares @ 3 % on items 2 to 

7 
      

 TOTAL       



Annex – S(2) 
______________ H.E. Project ( ______ MW) 
Cost Estimates of Electro Mechanical Works 

(Auxiliary Electrical Equipment for power station) 
________Price level: 
FE Rate : _________ 
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Excise Duty Sl. 
No. 

Item Particulars Quan
tity 

Rate 
(Rs. 

Lakhs)

Amount 
(Rs. 

Lakhs) 
Rate 
% 

Amount 
(Rs. Lakhs) 

Total 
(Rs. 

Lakhs) 
1 2 3 4 5 6 7 5+7 

1. Step up Transformer  
(Rating __kV, __MVA, 
_____Type) 

      

2. Unit Auxiliary 
Transformer  
(Rating __kV, __MVA, 
_____Type) 

      

3. Station Service 
Transformer  
(Rating __kV, __MVA, 
_____Type) 

      

4. HT/LT AC Switchgear 
for power supply to PH 
and outdoor switchyard 
complete  

      

5. DC Batteries, Battery 
charging equipment, 
D.C. Distribution Board 
with D.C. switchgear 
(Rating __V, ___AH & 
__V & ___AH)  

      

6. Diesel generating set 
(Rating   ____kVA) (In 
addition to construction 
power) 

      

7. Control & Power cables       
8. Cable racks and 

accessories 
      

9. Ground mat and 
earthing for  P.H. & 
Transformer Cavern 

      

10. Illumination of Power 
House & Switchyard 

      

11. Electrical Test Lab and 
Generator testing 
Equipments 

      

12 Sub-Total  
(items 1 to 6) 

      

13. Spares @ 3% on items 
12  

      

 TOTAL       



Annex – S(3) 
______________ H.E. Project ( ______ MW) 
Cost Estimates of Electro Mechanical Works 

(Auxiliary Mechanical Equipment and Services for power station) 
________Price level: 
FE Rate : _________ 

Excise Duty Sl. 
No. 

Item Particulars Quantity Rate 
(Rs. 

Lakhs)

Amount 
(Rs. 

Lakhs) 
Rate 
% 

Amount 
(Rs. Lakhs) 

Total 
(Rs. 

Lakhs)
1 2 3 4 5 6 7 5+7 

1. Electrical Overhead 
Traveling crane for PH 
(Capacity____ T) 

      

2. Electrical Overhead 
Traveling crane for GIS 
(Capacity____ T) 

      

3. Electric lifts and 
elevators 

      

4. Fire fighting equipment 
with storage tanks, 
pipes, pumps, valves etc.  

      

5. Air conditioning, 
ventilation and heating 
equipment 

      

6. Filtered water supply for 
power house 

    -  

7. Oil handling equipment 
with pipes, valves, tanks, 
purifiers 

      

8. Workshop machines and 
equipment 

      

9. Sub-Total (Item 1 to 7)       
10. Spares @ 3% for item 

No.9  
      

 TOTAL       
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Annex – S(4) 
______________ H.E. Project ( ______ MW) 
Cost Estimates of Electro Mechanical Works 

(Substation Equipment & Aux. Equipment & Services for Switchyard) 
________Price level: 
FE Rate : _________ 

Indian Equioment : 
Custom Duty Sl. 

No. 
Item Particulars Quantity Rate 

  
Amount  

Rate 
% 

Amount 
(Rs Lakhs) 

Total 
(Rs. 

Lakhs)
1 2 3 4 5 6 7 5+7 

1. __ kV potheat yard 
equipment including 
coupling capacitors, 
wave traps, LAs etc. 

      

 (a)  Circuit breaker 
 

      

(b) Isolator/Pantograph 
with/without earthing 
blade (Rating  __kV    )  

      

(c) Current transformers  
(Rating  __KV ) 

      

(d) Potential transformers 
/CVT (Rating   __kV) 

      

(e) Lightning arrestors 
(Rating ___kV ) 

      

(f) Wave traps  
(Rating ___kV ) 

      

2. Shunt Reactor       
3. Bus conductors, 

hardware and isolators 
      

4. D.C. battery, charger 
and associated 
equipment  

      

5. Fire protection System       
6. PLCC Equipment       
7. Gantry, Foundation for 

structures & 
miscellaneous civil 
works for other 
equipment 

      

8. Fencing and security       
9 Sub-Total (1 to 6)       
10. Spares @ 3% for items 9        
 Total       
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Annex – S(5) 

______________ H.E. Project ( ______ MW) 
Cost Estimates of Electro Mechanical Works 

(Substation Equipment & Aux. Equipment & Services for Switchyard) 
________Price level: 
FE Rate : _________ 

 
Foreign Equipment  

Custom Duty Sl. 
No. 

Item Particulars Quantity Rate 
(M 

US$) 

Amount 
(M US$) 

Amount
(Rs 

Lakhs) 
Rate 

% 
Amount 

(Rs 
Lakhs) 

Total 
(Rs. 

Lakhs) 

1 2 3 4 5 6 7 8 6+8 
1 GIS        
a) __ kV GIS  __ bays       
2 XLPE Cable        
a) __ kV XLPE Cable __ m       
3 Spares @ 3%         
 TOTAL         
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Annex –2(c) 
 

PRESENT DAY AND COMPLETED COST 
(Phasing  of Expenditure On Item of Hard Cost of Civil Works) 

 
Name of the Project:      Capacity: 
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No. Of Months Sl. 
No. 

Item  Present day
Cost           6 12 18 24 30 …… 

1. CIVIL COST        
 I- WORKS 

A- Preliminary 
B- Land 
C-Civil Works 
J- Power Plant Civil 
K-Building 
M-Plantation 
O-Miscellaneous 
P-Maintenance 
Q-Special T & P 
R-Communication 
X-Environment & Ecology 
Y-Losses on stock 

       

 TOTAL  (I- WORKS)        
 II- Establishment 

III- Tools and Plants 
IV-  Suspense 
V- Receipt and recoveries 

       

 TOTAL (DIRECT COST)        
 INDIRECT COST: 

a) Capitalised value of 
abatement of land revenue 

b) Audit and Account charges 

       

 TOTAL (INDIRECT COST)        
 TOTAL (CIVIL COST)        

2. E&M COST        
 E&M EQUIPMENT        
 i) Generator, Turbine and 

Accessories 
       

 ii) Auxiliary Electrical 
Equipment for Power 
Station 

       

 iii) Auxiliary Mechanical 
Equipment and Services 
for Power Station 

       

 iv) Substation Equipment & 
Aux. Equipment & 
Services for Switchyard 
(Indian Equipment) 

       

 v) GIS & XLPE Cable 
(Foreign Equipment) 

       

 TOTAL (E&M 
EQUIPMENT) 

       

 TAXES & DUTIES        



 I. Custom Duty        
 II. Excise Duty        
 III. Central Sales Tax        
 IV. Service Tax        
 TOTAL (TAX & DUTIES)         
 OVERHEADS        
 I. Establishment        
 II. Contingencies        
 III. Audit & Account        
 TOTAL (OVER HEADS)        
 TOTAL (E & M COST)        
 GRAND TOTAL (CIVIL 

AND E&M COSTS) 
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Note:  For Private Power Projects, present cost will be phased on half yearly basis and escalated at a 
rate indicated by CEA/ prevailing indices to arrive at completed cost. 



 Annex-2(d) 
 
 

PROJECT ESTIMATED COST 
& 

FINANCIAL PACKAGE SUMMARY 
 

A.  PROJECT ESTIMATED COST 
 
1 Name of Project   
2. Capacity (MW)   
3 Name of Promoter   
4 Location  
5 State  

Foreign Currency Component Sl. 
No. 

Item Currency 
Amount Exchange 

Rate @ 
Equivalent Indian 

Rs. Crores 

Indian 
Component 
Rs. Crores 

Total Cost 
Rs. crores 

% of 
total cost 

(1) (2) (3) (4) (5) (6)=(4)x(5) (7) (8)=(6)+(7) (9) 
1 (i)…      
 (ii)…..      
 (iii)….      
 (iv)…      
 

Hard Cost 
(excluding IDC & 
Financing Charges) 

      

 

 Sub-Total (1) =   
2 IDC (@@)       
 (i)  Debt  Package-I (i)…      
 (ii)  Debt  Package-II (ii)      
 (iii)  Debt  Package-III (iii)….      

 

 Sub-Total (2) =   
3 Financing Charges       
 (i)  Debt  Package-I (i)…      
 (ii)  Debt  Package-II (ii)      
 (iii)  Debt  Package-III (iii)….      
 (iv) Others (if any) (iv)…      

 

 Sub-Total (3) =   
  GRAND TOTAL (1+2+3)   
 

NOTES: 
(i) @ -  Exchange Rate prevailing at the time of submission of DPR/Documents. 
(ii)     @@ -  Detailed calculation for interest during construction (IDC) shall be attached separately for each  

Debt Package (in respective currencies) clearly indicating Drawl of funds, phasing of expenditure & 
Gestation Period etc. 

 33

(iii) If the currencies or Debt Packages are more, the additional Columns / Rows may be suitably inserted. 



 
 

B. FINANCIAL PACKAGE SUMMARY 
 
B1.  DEBT FINANCING  

Sl.
No
. 

Source/ 
Name of Agency 

Currency Amount Exchange 
rate @ 

Equivalent 
Indian  
Rs. Cr 

Interest 
rate % 
(Fixed) 
Floating 

Repayment 
period 
(Years) 

Moratorium 
period  
(if any) 
(Years) 

(1) (2) (3) (4) (5) (6)=(4)x(5) (7) (8) (9) 
(a) Foreign Debt        
1 Source I        
2 Source II  (a) Sub-Total =     
         
(b) Domestic Debt        
1 Source I        
2 Source II        
   (b) Sub-Total =     
  TOTAL DEBT (a) + (b)     
 
B2 EQUITY  FINANCING 
Sl.
No
. 

Source/ 
Name of Equity 
Partners 

Currency Amount Exchange 
rate @ 

Equivalent 
Indian  
Rs. Cr 

 
Remarks 

(1) (2) (3) (4) (5) (6)=(4)x(5) (7) 
(a) Foreign Equity      
1 Promoters      
2 Others      
   (a) Sub-Total =   
(b) Domestic Equity Rs. …..    
1 Promoters Rs. …….    
2 Others Rs ………    
3 Public Issue (If any)      
   (b) Sub-Total =   
  TOTAL EQUITY (a) + (b)   
 DEBT + EQUITY (B1 + B2) =  DEBT : EQUITY RATIO = 
 
FINANCING CHARGES # 
Sl.
No
. 

Item Upfront 
charges 
Rs. Cr. 

Commit
ment 

charges 
Rs. Cr. 

Guarante
e Fees 

Rs. Cr. @ 

Others 
(if any) 
Rs. Cr. 

Total Financing 
Charges  
(Rs. Cr) 

Remarks 

(1) (2) (3) (4) (5) (6) (7)=(3)+(4)+(5)+(6) (8) 
 DEBT       
1 Source I       
2 Source II       
3 Source III       
 EQUITY       
1 Public Issue Charges       
     TOTAL   
 
#  -  Financing Charges as applicable for the Project may be indicated. 
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@ - Exchange Rate prevailing at the time of submission of DPR/Documents. 



 CHAPTER-3 
 

 SUBMISSION AND ACCEPTANCE OF DPR 
 
3.1  Power projects 
 
3.1.1 The Generating Company / Project Developer intending to set up a hydro generating station 

shall submit the DPR to the Authority for its concurrence as  required under Section 8 of the 
Electricity Act, 2003.   

 
3.1.2 In  the first instance three sets of the DPR shall be submitted to Secretary, CEA.   The 

Authority in first instance checks whether all the information, data, certificates essentially 
required for appraisal of DPR have been included as per the Checklists (Checklist-1 and 
Checklist-2 appended with these guidelines). This scrutiny shall be completed with in 2 
weeks. In case the DPR is found does not contain essential inputs or found to be incomplete 
in certain respects, the same shall be returned to the Generating Company / Project 
Developer for resubmission after completing the requisite details. If prima facie the DPR is 
found to be in order, the Generating Company / Project Developer shall be asked to submit 
21 copies of DPR along with one soft copy on compact disks  to Secretary, CEA for detailed 
examination. 

 
The Generating Company / Project Developer shall give a detailed presentation on all aspects 
of DPR after 2 weeks of submission of 21 sets of DPR. CEA/CWC/GSI shall decide in 
another 2 weeks whether the details furnished in the DPR are adequate for further 
examination of DPR or DPR to be returned for carrying out further studies / investigations. 

 
3.2 Multi-purpose Projects 
 
3.2.1 DPRs of multipurpose projects involving drinking water, irrigation, power, flood control, 

navigation etc shall be submitted to CWC for clearance of Technical Advisory Committee 
(TAC) of Ministry of Water resources (MOWR). In case DPRs of these schemes are 
submitted to the Authority, the Authority shall not accept the same and redirect these to 
CWC/ MOWR for examination/appraisal.   

 
The views of the Authority on power portion of the scheme viz. power planning and cost 
estimates shall be submitted to CWC for accord of clearance by Technical Advisory 
Committee of MOWR.  Detailed examination of Hydro Electric Scheme shall be undertaken 
by the Authority  after DPR of the power portion is submitted to it for accord of concurrence 
under Section 8 of the Electricity Act, 2003. 

 
3.2.2 DPRs of power projects, involving   flood moderation aspects  only in addition to power 

generation shall be accepted in CEA and referred to CWC for examination of the flood 
moderation aspects.  Detailed examination of such schemes could be continued by CEA 
along with appraisal of scheme by CWC/ MOWR for flood moderation aspects. However, 
the date of acceptance of such scheme in CEA for appraisal would be reckoned from the date 
of clearance of  flood moderation aspects by CWC/ MOWR. 
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CHAPTER-4 
 

EXAMINATION AND CONCURRENCE OF DPR 
 
4.1 Examination Procedure 
 
4.1.1 Techno-economic examination of a Hydro Electric Scheme is an interactive process and 

involves appraisal of various aspects like Hydrology, Design and safety of the dam, Hydel 
civil design, Electro-mechanical design, Geology, Cost, project financing etc  

  
4.1.2 To discharge its obligation under Section 8 of the Electricity Act, 2003, the Authority may 

take the assistance of Central Water Commission, Ministry of Water Resources, Geological 
Survey of India (GSI) etc.   The Authority may also consult the State Government or Central 
Government or such other Government agencies as it may deem appropriate. 

 
4.1.3 The comments / queries raised by  the Authority  shall be promptly replied by the Generating 

Company / Project Developer preferably within a period of 7 working days and not more 
than 15 working days, failing which the DPR shall stand returned to the generating company.   

 
4.1.4 Appraisal of DPR:  

 
The Authority acts as a single agency in so far as concurrence of the Hydro Electric Schemes 
is concerned.  However, as per the demarcation of responsibility in Govt. of India, the 
following aspects related to Hydro Electric Schemes are assigned to MOWR: 
 
• Hydraulic Structures for hydropower 
• Water Management 
• Flood Control 
• Dam Safety 
• Regulation and development of inter-state rivers and river basins 
• Water laws legislation 
• International water laws 
• The matter regarding rivers common to India and neighboring countries: Joint River 

Commission for Bangladesh and India, Indus Water Treaty, Indus Commission etc. 
 

CEA therefore consults CWC/ MOWR on issues related to Inter-State/ International 
clearance, Hydrology, Hydraulic Structures, Dam design & Safety, Construction Material 
and Machinery, Cost of civil works, etc.  
  

4.1.5 Aspects to be appraised : 
 
i. Hydrology: An accurate assessment of the hydrology at the project site is crucial as this 

plays a vital role in the planning of Hydro Electric Schemes and the design of various 
hydrological structures. An over estimate of water availability may lead to higher installation 
and larger investment whereas a lower estimate may result in non-utilization of potential 
optimally.  Appraisal of the project hydrology includes water availability studies, design 
flood estimation and sedimentation studies for estimating the life of the project. 

 
ii. Hydro Power Planning: Power potential studies carried out for all the hydrological years 

for which data is available including the installed capacity, number and size of units  are 
examined. General layout of the Scheme whether it fits into the overall basin  development 
plan or not is also examined. 
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iii. Dam and Head Works :  Design and  safety of the dam and appurtenant works  are 
examined. 

 
iv. Hydraulic Structures/ Hydel Civil Design: Techno- economic evaluation of water 

conductor system and power house comprising of intake, de-silting arrangement, head race 
tunnel, surge shaft, pressure shaft/ penstock, tailrace tunnel/ channel and the type/ layout and 
dimensions of the power house is made  to ensure that the surveys and investigations carried 
to finalize the layout & designs are adequate, layout is optimum & is evolved after 
evaluation of various alternatives; project components are safe,   planning  & design has been 
carried out utilizing state of the art technology and relevant standards. 

 
v. Geology : Geology of the project components is appraised to ensure that detailed geological 

mapping & geophysical surveys have been done, drilling/ drifting carried out and structural 
features viz. thrusts, folds/faults have been studied in detail to delineate problems during 
construction.  

 
vi. Electro-Mechanical Design:  Design & layout of turbine-generator sets,  main step- up 

transformer, auxiliary equipment in the power house and switchyard / gas insulated 
switchgear room etc. are appraised.   

 
vii.  Justification of the Project: The Authority examines the need/ justification of the project 

from anticipated power demand (both energy and peak) and  reasonability of tariff of energy 
generation. 

 
viii. Construction Material and Machinery: Appraisal of the   construction methodology and 

equipment used in the project and the quality and quantity of the local construction material 
available at project site and the properties of rock/ soil for foundation of the structures is 
carried out. 

 
ix. Inter-State/ International aspects: The inter-State/ international aspects   are examined in 

consultation with Ministry of Water Resources, which provide necessary suggestions to the 
Authority. 

 
x. Cost Estimates  

 
a) Cost Estimates of Civil Works: After the designs of various works are frozen, the 

quantities of various components of civil works are checked for correctness. Analysis 
of rate of main works like excavation, concreting, RCC works, stripping, filling, 
grouting etc.  based on hourly use rates of equipment is done and the estimated cost 
of civil works proposed in the DPR is   finalized. 
 

b) Cost of Electro-Mechanical Works: For appraisal of cost estimates of E & M 
Works, estimated cost is assessed based on cost data of  other projects for which 
orders have been placed recently.  

 
xi. Evacuation of Power:  Adequacy of power evacuation arrangements proposed   in the DPR 

is examined. 
 
xii. Construction Schedule:  Activity-wise, item-wise and year-wise targets/ schedule of 

construction for each of the major components of works as per detailed PERT Chart are 
examined.      
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xiii. Financial and Commercial Aspects:  Financing and financial analysis of the project 
including financial package,   interest during construction,  financial charges and  tariff are 
examined.    

 
xiv. Clearance from Defence Angle: If a hydro electric scheme involves defence aspects, 

clearance of the project from Ministry of Defence is required. 
 
xv. Clearance from MOEF: Development of Hydro Electric Schemes may have adverse impact 

on environment and ecology viz. deforestation, loss of bio-diversity including disappearance 
of rare species of animals and plants, soil erosion, faster rate of reservoir sedimentation, 
socio-economic implications, relocation and rehabilitation of people, increased seismic risk, 
change in aquatic system, climatic change, change in flow regimes downstream of the dam 
and outbreak of disease etc.  

 
The Environment Impact Assessment and Environment Management Plans are to be 
prepared by the Generating Company / Project developer and submitted to MOEF. The same 
are examined by MOEF and cleared if found satisfactory. In case the project involves 
diversion of forest land, clearance is also required from forest angle from MOEF under the 
Forest Conservation Act.  For the schemes involving wild life sanctuary/ national park, 
recommendations/ approval of Indian Board of Wild Life is necessary. 
 
Information on rehabilitation and resettlement aspects of the project viz. villages / families / 
persons affected, details of R&R Plan and its approval by MOEF is also required. 
 
Information on tribal population affected and status of clearance from Ministry of Social 
Justice and Empowerment / Tribal Affairs is also necessary, if tribal population is affected.    

 
4.1.6 For hydro electric schemes selected through tariff based competitive bidding, the Authority 

shall examine the technical viability consistent with the provisions of the Act. 
 
4.2 Concurrence to the Scheme 
 
4.2.1 In case the Hydro Electric Scheme is found technically and economically viable with 

necessary inputs and clearances having been tied-up, the Authority may accord concurrence 
for implementation of the Hydro Electric Scheme, under Section 8 (2) of the Electricity Act, 
2003.  

 
4.2.2 The intimation regarding accord of concurrence to hydro electric schemes is conveyed to the 

Generating Company / Project Developer, Ministry of Power, Planning Commission, other 
concerned Government Departments, State Govt. and appropriate Regulatory Commission.    

 
4.3 Submission of updated DPR 
 
4.3.1 During the appraisal process, a number of changes are suggested by CEA/CWC/GSI which 

have an impact on the design and cost of the scheme. The Generating Company / Project 
Developer is  required to update the DPR incorporating all the suggested modifications as 
agreed by them during the deliberations  and submit the same on compact disk along with 5 
(five) nos. of hard copies for record of the Authority.    
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4.3.2 The Generating Company / Project Developer is also required to submit the updated DPR to 
concerned State Government, the Regulatory Commission and the Transmission Utility 
under intimation to the Authority. 



 
4.4 Information regarding Financial Closure 
 
  After the finance for the project is tied up, the Generating Company / Project Developer shall 

inform the details of the financial package  to the Authority. 
 
4.5 Time Frame for accord of Concurrence 
 

In case the Hydro Electric Scheme is found technically and economically viable with 
necessary inputs/ clearances having been tied up,  the Authority may accord concurrence for 
implementation of the hydro electric scheme, as far as practicable, within a period of 90 
(ninety) working days from the date of submission of 21 sets of DPR complete in all 
respects.   

 
4.6 Validity of Concurrence 
 
4.6.1 In case the time gap between the concurrence to the scheme by the Authority and the actual 

start of the work of the project by the generating company is three years or more, a fresh 
concurrence of the Authority shall be obtained by the Generating Company / Project 
Developer.  

 
4.6.2 The Authority reserves the right to revoke the concurrence, if the conditions stipulated in the 

Office Memorandum conveying the Concurrence are not complied with to the satisfaction of 
the Authority. 

 
4.7 Transfer of Concurrence 
 
 Concurrence to the Hydro Electric Scheme given by the Authority in the name of a 

generating company can be transferred to another generating company in accordance with the 
procedure laid down by the Authority (under revision). The new Generating Company / 
Project Developer shall submit the request for such a transfer for the consideration of the 
Authority.  

 
4.8 Subsequent changes in the Project parameters 
 

 In case, there are major changes in the parameters of the project viz. type of development 
(storage/ ROR), type & height of dam, live storage, design head, installed capacity, number 
of units, type of turbine, type of power house, transmission voltage etc, from those concurred 
by the Authority necessitated on account of site conditions, the same need to be brought to 
the notice of the Authority with appropriate justification for its approval prior to 
implementation of such changes in the project. 

 
Note : Central Electricity Authority “Guidelines for formulation of DPRs of Hydro Electric Projects 

and Processing for Concurrence” are available on the Authority’s website (www.cea.nic.in). 
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Appendix-1 
 

Power Potential Studies and Installed Capacity 
 
After finalization of hydrology, the next step is to determine installed capacity and unit size of the 
project. 
 
For determination of installed capacity ensure that the- 
 
i) Efficiencies of T-G sets are taken correctly. 
ii) Rated head assessments are accurate. 
iii) Minimum discharges as per requirement of MOEF during non-monsoon season for aquatic 

life is taken. 
iv) Provision has been made for discharges during monsoon season for silt flushing. 
v) Other requirements of water are met. 

 
1  FOR ROR SCHEMES 

 
1.1 The first step is to compute 90% dependable year : 
 
i) Obtain 10-daily hydrological inflow series in m3/sec for all hydrological years, year-wise.  
ii) Calculate unrestricted energy generation in MUs. 
iii) Arrange unrestricted annual energy generation in descending order. 
iv) 0.9(n+1)th year is the 90% dependable year, where n is the number of years for which 

hydrological inflows data is available. 
 
1.2 Fixating the installed capacity : 
 
i) Calculate firm power available based on average power generation during the lean months 

flows in a 90% dependable year. 
ii) Consider a number of alternatives of installed capacities in suitable steps say 5%, for load 

factors say about 40% down to about 15%.  
iii) Compute incremental energy generation (∆ KWH) for every incremental MW (∆ MW) and 

plot result on a graph. 
iv) Installed capacity is fixed at a value where the fall in the graph is sharp.  
v) B/C ratio and incremental benefit cost ratio (∆B/∆C) is also considered for fixing the 

installed capacity. An alternative for installed capacities which provides maximum net 
benefit (B-C) and ensures incremental (∆B/∆C) higher than unity is considered optimum 

 
1.3 Selecting unit-size & Number of Units : 
 
i) Number of generating units should be kept minimum because the cost of generating units 

and  related equipment increases with the increase in number of units 
ii) Unit-size is decided based on the transport limitations i.e. maximum size (LxWxH) of 

package of generating units/transformer which can be transported to site.  
iii) Where more than one units are to be installed in a power house, these should be of the same 

capacity to facilitate interchangeability of powerhouses of generating and other equipment in 
the station. 

iv) The unit size should be verified for system stability and loss of generation probability 
criteria. 

v) In case of run-of-river schemes without pondage, number of units are decided keeping in 
view the varying discharge during lean period and turbine operating characteristics. 
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1.4 Computing Design energy : 



 
i) 10-daily unrestricted energy generation in 90% dependable year is restricted to 95% of the 

installed capacity of the power house. The total of these 10-daily restricted energies for the 
year gives the annual design energy generation. 

 
2 FOR STORAGE BASED SCHEMES 
 
2.1 A reservoir is created  to store the excess water during the high inflow period and release it as 

and when required. 
 

The storage provided  can be for - 
1) annual operation i.e. every year the reservoir is depleted to its minimum draw-down 

level 
2) carry over operation  i.e. waters from good hydrological year is carried over  to the bad 

hydrological years that may follow.  
 

2.2 Multipurpose reservoirs are planned to serve more than one purpose. In Indian conditions the 
multi-purpose reservoirs are planned for drinking water, irrigation, hydro electric power and 
flood control etc. Planning of such a reservoir requires detailed analysis of past run off 
records and other hydrological data. 

 
2.3 In case of power projects involving flood moderation only, in addition to power generation, 

the reservoirs are planned to have cushion for flood moderation during flood periods.  
 

2.4 Fixing the storage capacity, FRL and MDDL of Reservoir : 
 
The capacity of the reservoir shall be  fixed based on the guidelines given in IS: 5477 (Part-
1, 2, 3 and 4) “Fixing the capacity of Reservoirs”.  
 
After fixing the reservoir capacity is determined, the next step would be to fix the FRL/ 
MDDL. Area / Elevation Curves of the proposed site are used to determine these levels. 
While fixing the FRL/ MWL, the factors like submergence in reservoir area, tail water level 
of upstream development, geological constraints in raising dam height etc. are fully taken in 
to account.  
 
For determining the MDDL, the considerations like siltation of reservoir during the life of 
the project, safe limit of operating heads of the turbines etc. are considered. 
 
The reservoirs are operated in order to achieve the maximum benefits consistent with their 
physical characteristics and functions for which they are planned and constructed. For actual 
operation of reservoir or a system of reservoirs, individual regulation schedules are required 
to be formulated, after considering all critical factors involved. 
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Reservoir operation studies are carried out in accordance with IS: 7323 – 1994 “Operation of 
Reservoirs Guidelines”. Levels computed in the above studies are refined considering the 
optimum benefits/ cost analysis. 



Appendix-2(a) 
 

Checklist – 1 (To be examined in the office of Secretary, CEA) 
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S. No ITEM REMARKS 
1. Name of the project  
2. Location 

a) State(s) 
b) District(s) 
c) Taluka(s)/Tehsil(s) 
d) Basin 
e) River 
f) Longitude/Latitude 
g) Survey of India Topographical Map reference No.(s) 
h) Earthquake Zone number 
i) Complete address for correspondence along with pin code/  

e-mail,  FAX, Telephone number. 

 

3. Whether the scheme is included in the National Electricity 
Plan.  If so, whether the capacity and type of the scheme are 
same as given in the NEP.  

* Yes / No  
 

4. Category of the project 
a) Power Project 
b) Power Project having reservoir for flood moderation. 
c) Multipurpose Project  

* 

5. In case of category 4c) above, whether the clearance of 
Technical Advisory Committee of Ministry of Water 
Resources is available. 

* Yes / No  
 

6. Mode of formation of the Generating Company in terms of 
Clause-2(28) of Electricity Act, 2003. 

* 

7. Whether the Generating Company is Registered with the 
Registrar of the Company.  Whether Article of Association 
has  Generation as one of the objectives of the Company 

* Yes / No  
 

8. What is the mode of allocation of the scheme whether through 
i)    MOU route upto 100 MW 
ii)   Tariff based bidding 
iii)  MOU route with equity participation of State Govt.  If so 
%age of  State Govt. equity.  
iv)  Any other mode. 

* 

9. Whether authorization of the Competent Government in 
favour of the company to establish, operate and maintain 
specific Power Station available 

* Yes /No  
 

10. Whether land availability Certificate from State Government 
available 

Yes/No 

11. Whether State Govt. authorised the company to utilize water of 
that stretch of river.  

Yes/No 

12. Whether power/energy benefits have been estimated on the 
updated hydrological series. 

*Yes /No 

13. Whether Cost Estimates enclosed 
a) Completed Cost - For private generating companies  
b)   Present Day Cost - For SEBs & State power Utilities 
c)   Present & Completed Cost -For Generating Companies in  
Public Sector     

*Yes/No 

14. How the project is going to be financed.  



15. Whether arrangement for absorption/ despatch of power made Yes/ No 
16. Whether arrangements for wheeling/ evacuation of Power 

made 
Yes/ No 

17. Whether any agreement with the transmission company to 
provide evacuation system made. If so details of the 
agreement. 

Yes/ No 

18. Whether Consent of STU/ State Govt. for availability of off 
peak power/energy (for pumped storage scheme) is obtained. 

Yes/ No 

19. Whether salient features of the Project filled up in the 
prescribed format. 

Yes/ No 

20. Status of CWC /other affected states clearance from inter-state 
angle, if applicable 

 * 

21. Status of Defence clearance, if required  * 
22. Whether the area is likely to have any Environmental and 

Ecological problems due to the altered surface water pattern  
If  yes, whether preventive measures have been discussed 

Yes /No 

23. Status of MOEF Clearance from Environment/Forest angle   
24. Status of Clearance from Indian Board of Wild-Life   
25. Status of Clearance from Ministry of Social Justice & 

Enforcement/ Tribal Affairs (In case Scheduled Tribe 
population is affected) 

  

26. Whether Rehabilitation and Resettlement Plan from State 
Revenue Department  enclosed. 

 Yes/No 

 
 
 Note : In case marked ‘Yes’ in the Check List, attach the supporting document.   
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*  :  Must for examination of DPR 
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Appendix-2(b) 
 

Checklist – 2 (To be examined in HPA /TCD Divisions) 
 

 
A. Following chapters/documents should be available in the DPR 

 
i) Basin Planning.  
ii) Hydrology 
iii) Power Potential Studies. 
iv) Power evacuation aspect. 
v) Design of civil structures. 
vi) Design of Electrical & Mechanical equipment 
vii) Geology 
viii) Environment and ecology 
ix) Estimated cost along with basis of preparation of cost, documentary support. 
x) Financial analysis. 
xi) Project layout map and drawing 
xii) Power supply position in the State and justification of the scheme from power 

demand- supply considerations. 
xiii) Set of drawings giving general layout of the project, civil components, E&M 

equipment, Single Line switching scheme etc.   
 

B. Completeness and relevance of material given in the above chapters needs to be 
checked. 
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GUIDELINES FOR ACCORD OF CONCURRENCE TO HYDRO 
GENERATING SCHEMES SUBMITTED TO THE AUTHORITY 

UNDER SECTION 8 OF ELECTRICITY ACT, 2003  
 
1. General  

1.1 These guidelines have been framed to describe the procedure to be followed by Central 
Electricity Authority for accord of concurrence to Hydro Electric Schemes submitted to 
it under Section 8 of the Electricity Act, 2003.  

1.2 In these guidelines unless the context otherwise requires –  
(a) ‘Act’ means the Electricity Act, 2003.  
(b) ‘Authority’ means the Central Electricity Authority constituted under sub-section 

(2) of Section 70 of the Act.  
(c) ‘Installed Capacity’ means the summation of the capacities of all the generating 

units to be installed in the Hydro Electric Generating Station.  
(d) ‘Hydro Electric Scheme’ means a scheme aimed at setting up the complete Hydro 

Electric Generating Station which will provide facility including penstocks, head 
and tail works, main and regulating reservoirs, dams and other hydraulic works, 
building and plant with step up transformer, switchgear, switchyard, cables and 
other appurtenant equipment including building used for housing the operating 
staff of the generating station  

1.3 Other words and expressions used and not defined in these guidelines but defined in the 
Electricity Act, 2003 shall have the meaning assigned to them in the said Act.  

 
2 Applicability of the Guidelines  
 
 These guidelines are applicable to any Generating Company intending to set up a Hydro 

Electric Generating Station estimated to involve a capital expenditure exceeding such sum as 
may be fixed by the Central Government from time to time, by Notification(1) under Section 
8 (1) of the Act.  

 
3. Objectives and Scope  
 

(i) Hydro Electric Schemes constitute an integral part of the overall development of the 
water resources of the river basins for multipurpose use and often are a part of a series 
of single or multipurpose schemes. In the overall river basin context, the impact of the 
operation of the upstream Hydro Electric Schemes, water availability undergoing 
changes over the life of the Hydro Electric Scheme on account of progressive 
development in the  (1) Govt. of India Notification No. 550 (E) dated 18.04.2006.  river 
basin, constraints imposed by the downstream Hydro Electric Schemes, requirements 
of drinking water, irrigation diversions downstream, flood moderation, navigation and 
other related matters are to be considered.  

 
(ii) Hydro Electric Scheme shall be designed for optimum benefits and shall not adversely 

affect the operation of the upstream  and downstream Hydro Electric Schemes and shall 
take into consideration the impact of the future upstream and downstream 
developments in the river basin as identified by the concerned State and the Authority.  
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(iii) To meet the objectives at 3(i) and 3(ii), the following should be ensured:  
 

(a) the Hydro Electric Scheme meets the requirement of the best ultimate development 
of the river basin as provided in the National Electricity Policy and National 
Electricity Plan.  

(b) the Hydro Electric Scheme is consistent with water requirement for irrigation, 
navigation, flood control, drinking water or other public purposes.  

(c) the Hydro Electric Scheme takes into account the progressive development of 
consumptive use of water and new water resources development schemes in the 
river basin due to which the water availability may undergo change over the period,  

(d) the Hydro Electric Scheme meets the requirement of optimum location of dams and 
other river works.  

(e) the Hydro Electric Scheme meets the norms regarding dam design and dam safety.  
(f) the Hydro Electric Scheme is either included in National Electricity Plan drawn by 

the Authority under section 3(4)  of the Act or results in generation of power at 
reasonable tariff.  

 
4. Inputs and Procedures for concurrence of Hydro Electric Schemes  

(a) The generating company after completing essential site survey and investigations shall 
prepare detailed project report (DPR) of the Hydro Electric Scheme in accordance with 
the latest editions of “Guidelines for Formulation of Detailed Project Reports for Hydro 
Electric Schemes, their Acceptance and Examination for Concurrence” published by the 
Authority and “Guidelines for preparation of Detailed Project Report of Irrigation & 
Multipurpose Schemes” published by the Central Water Commission and submit the 
same to the Authority.  

(b) The DPR shall include a checklist incorporating tie-up of essential inputs and statutory 
clearances, salient features of the Hydro Electric Scheme, executive summary, geological 
aspects, defence aspects, hydrology, justification for the best ultimate development of the 
river basin, power potential studies, optimization of location of dam and other civil works 
detailing various alternatives considered, studies for optimization of dam height, detailed 
design calculations for checking dam design & safety, civil design aspects, inter-state and 
international aspects, environmental & forest aspects, rehabilitation & resettlement 
aspects, cost estimates for civil works and electro-mechanical works and source of 
funding, fund flow and tariff calculations as per the regulations of the appropriate 
Commission.  

(c) The electrical & mechanical cost estimates shall be based on the latest edition of 
“Guidelines for Formulation of Detailed Project Reports for Hydro Electric Schemes, 
their Acceptance and Examination for Concurrence” published by the Authority and as 
modified from time to time and civil cost estimates shall be based on the latest edition of 
“Guidelines for preparation of Estimates for River Valley Schemes” published by the 
Central Water Commission and as modified from time to time.  

(d) The DPR shall also include the following:  
(i) Authorization of the concerned State Government(s) for the development of the 

Hydro Electric Scheme.  
(ii) Confirmation from State Government(s) in respect of water availability and land 

availability.  
(iii) Information on environmental and forest aspects and status of clearance from the 

Ministry of Environment & Forest.  
(iv) Information on tribal population affected and status of clearance from the Ministry 

of Social Justice and Empowerment/Tribal Affairs, if tribal population is affected.  
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(v) Clearance from the Ministry of Defence if required.  
 
 (e) Twenty one numbers of hard copies of the DPR along with one soft copy on compact 

disk shall be submitted to the Authority.  
 
 (f) The generating company shall also submit the DPR to the appropriate Regulatory 

Commission and the appropriate Transmission Utility for information.  
 (g) The Authority shall send a copy of DPR to the State Govt. seeking its views on 

development of the scheme. Also, the State Government representative shall be invited to 
participate in the meetings held for consultations and resolving various issues.  

 (h) In case of DPR not being complete in all respects, the Authority shall return the same to 
the generating company within the time period stipulated in the “Guidelines for 
Formulation of Project Reports for Power Projects” for its revision or modification and 
resubmission thereafter. 

 (i) DPR complete in all respects will be taken up for detailed examination by the Authority. 
The queries raised by the Authority, if any, shall be promptly replied by the generating 
company within the stipulated time schedule as prescribed by the Authority failing which 
the DPR shall stand returned to the generating company.  

 (j) In case the Hydro Electric Scheme is found technically and economically viable with 
necessary inputs and clearances having been tied-up as stipulated in the “Guidelines for 
Formulation of Detailed Project Reports for Hydro Electric Schemes, their Acceptance 
and Examination for Concurrence”, the Authority may accord concurrence for 
implementation of the Hydro Electric Scheme, as far as  practicable, within a period of 90 
(ninety) days from the date of submission of the DPR complete in all respects.  

 (k) For Hydro Electric Scheme selected through tariff based competitive bidding, the 
Authority shall examine the technical viability consistent with the provisions of the Act.  

 (l) On tying up of all essential inputs and statutory clearances, the generating company shall 
update the DPR incorporating all the modifications as agreed during the deliberations and 
in accordance with the conditions of concurrence and submit the same on compact disk in 
the software format prescribed by the Authority along with 5 (five) nos. of hard copies 
for record of the Authority.  

 (m) The Generating Company shall submit the updated DPR to the concerned State 
Government under intimation to the Authority.  

 
5. Consultation with Other Agencies  

(i) The Authority may take the assistance of any institution like the Central Water 
Commission, the Ministry of Water Resources, the Geological Survey of India etc. for 
examination of the DPR as it may consider necessary.  

(ii) The Authority shall consult the State Government or Central Government or such 
Government agencies as it may deem appropriate as per Section 8(2) of the Act.  

 
6. Availability of the Guidelines  
 
 Central Electricity Authority “Guidelines for Formulation of Detailed Project Reports for 

Hydro Electric Schemes, their Acceptance and Examination for Concurrence” shall be 
available on the Authority’s web site (www.cea.nic.in).  

 
7. Validity of Concurrence  
 
 In case the time gap between the concurrence to the scheme by the Authority and the actual 

start of the work of the project by the generating company is more than three years, the 
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generating company may apply for revalidation of the concurrence giving justification after 
getting due authorization of the appropriate Government. The Authority will consider the 
request for extension of the validity based on the merit.  

 
8. Transfer of Concurrence  
 
 Concurrence to the Hydro Electric Scheme given by the Authority in the name of a 

generating company can be transferred to another generating company in accordance with the 
procedure laid down by the Authority. The new generating company shall submit the request 
for transfer of concurrence for consideration of the Authority.  

 
9. Subsequent Changes in the Project Parameters  
 
 In case, there are major changes in the parameters of the project viz. type of development 

(storage/ ROR), type & height of dam, live storage, design head, installed capacity, number 
of units, type of turbine, type of power house, transmission voltage etc, from those concurred 
by the Authority necessitated on account of site conditions, the same need to be brought to 
the notice of the Authority with appropriate justification for its approval prior to 
implementation of such changes in the project.  
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PREFACE 
 
 

India has a large potential for development of hydro energy. Unlike some other countries, a major 
portion of this potential remains to be harnessed even in major and medium projects. Small hydro 
development has been taking place steadily since a very long time, where encouraging factors existed. 
This development has mostly taken place in remote mountainous areas to meet the local energy demand 
and in the plains, through development of canal drops wherever found attractive. To cope up with the 
increasing energy demand in the country, exploitation of all possible sources, including the hydro 
resources, is getting concerted attention. In the recent past, development of micro/mini/small schemes has 
been gaining ground. No doubt, hydro schemes – small or large – are somewhat capital intensive relative 
to some other types of generation, but have the significant advantage of in-built protection against 
inflation. 

Small (micro/mini included) hydro power development, which was earlier considered 
economically less viable, is receiving greater attention now as its relative economics is improving vis-à-
vis other sources of energy. 

Small hydro projects are rather distinct from the conventional major and medium hydro electric 
projects. Small gestation period and simplicity in project layouts can be their attractive features but call 
for careful project preparation. 

Small hydro schemes – high head and low head – either in the remote areas or in the plains on 
canal drops have been set up in quite large numbers in the past and a number of such schemes are also, 
presently, under construction. However, the development in this field has been rather slow and in the 
current context of energy resources there has evolved a general consciousness that its acceleration would 
be useful. 

Taking up of small hydro-electric schemes has been attracting the attention of the CEA for quite 
some time. CEA, with the active participation of the Min of Energy, has been bringing this aspect of the 
hydro energy development to the various state authorities on different occasions and in various forums. 
Requests have been made to states for instance to assess the potential available, particularly on canal falls, 
also to submit viable projects for clearance etc. At our request, the Ministry of Irrigation has also issued 
instructions that provision for generation of power must be visualised in construction of irrigation 
structures, such as small dams etc. 

In a meeting held on 7th July, 1981 by the Secretary, Min of energy, Department of power, a 
decision was taken to set up a committee under the chairmanship of Shri A.N. Singh, Member (H.E.), 
CEA, to prepare guidelines for the development of small hydro schemes with a view to help in correct 
and quick formulation of viable projects. Initially, the committee functioned with Shri R. Ramaswamy, 
Chief Engineer ( P & I), Central water commission, Prof. O.D. Thapar, Roorkee University, and a 
representative of M/s Jyoti Ltd. Subsequently, other members were added to the Committee to pool all 
available knowledge in preparation of the guidelines. These were, representatives of M/s Elovel, M/s 
Bharat Pumps and Compressors, and Shri K. Madhavan, Chief Engineer, Central Water Commission, and 
Shri P.K. Behl and Shri T.A. Deodas, Directors CEA. Over the period of 8-9 months the committee made 
exhaustive studies and held five formal meetings and finalised the guidelines. 

The finalisation of the guidelines has been possible with full co-operation of all the Committee 
members and the valuable suggestions contributed by them. I would also like to express my appreciation 
for the suggestions and work put in by the various officers of CEA and CWC. We all hope that these 
guidelines would be very useful in identification and preparation of project reports for small hydro-
electric schemes by the various connected Electricity authorities and organisations. 
 
 

(A.N. Singh) 
Member (H.E.) 

Central Electricity Authority 
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GUIDELINES FOR DEVELOPMENT OF 
SMALL HYDRO POWER PROJECTS 

 
1. INTRODUCTION 
 
1.1 In the wake of uncertainty about availability of fossil fuels in future, new and renewable sources 

of energy are gaining in importance day by day. Hydro power is one of the most attractive 
sources of renewable energy. Hydro schemes – small or large – are capital intensive relative to 
the operational costs, however, they have in – built inflationary protection, i.e. once built, the 
water is essentially free. Small (mini/micro included) hydro power development which was 
earlier considered economically less viable in developed countries is receiving greater attention 
now as its relative economics is improving vis-à-vis other small sources of energy. Interest 
generated the world over in small hydro development has also given a fillip to small hydro 
technology and suitable and more efficient generating plant and equipment is becoming available. 

 
1.2 In India small hydro development has been taking place steadily since very long time, wherever 

encouraging factors existed. Thus a number of small hydro projects have been in operation in 
Arunachal Pradesh, Sikkim, Himachal Pradesh, Uttar Pradesh and Jammu & Kashmir. Also a 
number of projects are presently under construction in a large number of states. Unlike some 
other countries India still has a large potential of hydro energy which remains to be harnessed in 
major and medium projects. While this large resource of renewable hydro energy has to continue 
to be developed as an important source of energy, the small hydro development has 
simultaneously its own role to play and has to be exploited side by side wherever feasible in view 
of over-increasing energy requirement in the country and evolving position of energy resources. 
Thus in remote areas small hydro may be the only or the most economical sources of energy 
making its development imperative. Similarly, in the plains, large irrigation canal net-works, 
diversion structures, small dams are either existing or under development. These sources can be 
very well tapped for production of energy, even if the quantum may be relatively small. 

 
1.3 Small hydro can be broadly categorised in two types in Indian conditions as 
 

(i) Small independent hydro electric projects in the hills, mainly Himalayan where small 
streams are available. These are mostly of medium/high head utilising small dis-charge, 
and 

 
(ii) Small installations in the plains and other regions which utilise water regulated for other 

purposes e.g. irrigation canals, small dams, etc. These are usually of low head utilising 
larger discharges. 

 
Both the above categories have certain limitations. Flows in small rivers/rivulets/streams in the 
hilly areas are not perennial and the few perennial streams also have very wide flow variations in 
the monsoon season. Substantial storages cannot be easily developed as a result of which these 
schemes tend to be run-of-the river schemes. Power availability in the lean months may be 
relatively very small or even nil. In the second category also discharges are governed mainly by 
the pattern of irrigation releases. Also canal discharges may not occur in the monsoon months and 
during periods of canal closure for maintenance. In the plains, however, grid lines might be 
available which can normalise to some extent small power requirements of a particular area. 
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1.4 Central Electricity Authority and Ministry of Energy have already taken steps towards making the 
various state authorities in the country aware of potential in small hydro and needs for its 
development. Some of the states have identified a large number of such schemes for taking up 
further investigations. It has been observed that the methodology of development work of small-
hydro projects differs from state to state owing to many factors including site conditions and 
priorities. Though this development is termed as small-hydro, systematic studies in respect of 
investigations, hydrology, installation etc. need to be carried out, may be to a lesser extent. 
Keeping in view above mentioned factors, a need was felt for making the efforts in development 
and installation of small hydro as uniform as practicable. Thus an attempt has been made to bring 
out comprehensive guidelines in this regard in the following paras which are recommendatory in 
nature for development of small/mini/micro hydroelectric schemes of all categories. It is intended 
that these guidelines would be able to reduce the gestation period of small-hydro, in relation to 
major schemes, which is one of the attractive points of the small hydro development and also 
improve their relative overall economics. 

 
1.5 The work of the formulation of the project reports for small/mini/micro hydel projects may be 

undertaken by the state authorities if they have a competent team consisting of a geologist, 
engineer with experience in hydrology, civil and electrical/mechanical design engineers. 
Incidentally, private organisations are coming up in the country who seem to be capable of doing 
the necessary investigation and project formulation work. The small hydro developmental work 
may be entrusted to such agencies if the State Authorities so chose. Central organisations like 
CEA and CWC would also assist the state authorities if they are specifically approached in this 
regard. 

 
1.6 There does not exist any consensus about the definition or capacities of micro/mini/small hydro 

electric schemes. The definition also varies from country to country depending upon its resources. 
This has led to certain amount of confusion and it is proposed that following definitions would be 
adopted in respect of these schemes in future. 

 
(a) Micro Hydro-Electric Schemes: 

Hydro-electric schemes with a total installed capacity of 100 KW having individual 
generating units with capacities from a few KW to 100 KW. 

 
(b) Mini Hydro-electric Schemes: 

Hydro-electric schemes with a total installed capacity upto 2000 KW or near around with 
capacities of individual units from 100 to 1000 KW. 

 
(c) Small Hydro – Electric Schemes: 

Hydro-electric schemes with a total installed capacity upto 15 MW with individual units 
having capacities from 1 MW to 5 MW. 

 
1.7 The cost of low head/small hydel schemes depends largely on the civil engineering works, like 

dam, water conductor system and power house, etc. To minimise the cost of such schemes, it is 
imperative to effect the reduction in cost of such structures. The siting of low head hydrl schemes 
on large irrigation canal offer a good scope to utilise the falls on the canal for generation of 
electricity more economically. 

 
2. IDENTIFICATION 
 

Some of the essential points which need to be taken into consideration for choosing the potential 
for mini/micro/small hydel schemes, are enumerated below: 
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2.1 Location 
 
Such sites may be located within reasonable distance from the users so that transformation 

equipment and long transmission lines can be avoided. This is particularly applicable to the independent 
schemes in isolated hilly areas. Nearness to the existing grid or proposed grid may be kept in view 
especially for low head schemes in plains. 

 
 The site should be amenable for development without elaborate civil works, long water conductor 
system, etc. and adaptable to simple structures. Existing structures wherever available should also be 
considered for utilisation. 
 
2.2 Reliability  

 
The flows in the rivers/rivulets / canals should be available for major portion of the year to make 

the project of value to the users, as in such cases, the average availability of power would be for longer 
periods. It is particularly true for independent schemes. 
 
2.3 Head and Flows 

 
The head and flows should be optimised as far as possible. Schemes should also be amenable to 

choice of relatively simple and less costly equipment. 
 
2.4 End-Use  

 
Potential for use of electric power should either exist or can be developed within a reasonable 

period of time. This may be in addition to the normal power requirements like lighting, heating, domestic, 
commercial and community services which readily exist in most of the habitations. In case the power 
generated can be fed into the existing grids, this consideration may have less importance. 
 
2.5 Technical Services 

 
Especially in isolated independent schemes, equipment very simple in installation and 

maintenance should be chosen. Also services for operation and maintenance of the equipment as well as 
supply of the power should be created from amongst the local population, as it would be difficult and also 
uneconomical to get technical services from outside. 
 
3. PROCEDURE FOR PREPARATION OF FEASIBILITY REPORT 
 
3.1 Once a scheme has been identified and the site for development of small hydro has been located, 

the following procedure should be followed for preparation of the pre-feasibility/feasibility 
reports project formulation etc. 

 
3.2 Planning 
 
 The stream on which the development is envisaged may have existing development or may have 
potential for attractive development on the upstream or downstream of the site. Thus it should be 
examined whether any over all development of the stream has been considered or is required to be 
considered. 
 
 Further, consideration has to be given to whether the proposed scheme is to be connected to an 
inter-connected system or would be feeding an isolated area having no power supply facilities and/or is 
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having small diesel installation operating in isolation. Most of the small hydro schemes are energy 
productive as balancing facilities are generally not available. The aspects which need to be considered for 
two types of categories are given below. 
 
3.3 Run-of-the-river type development in isolated area 
 
 Generally these schemes are conceived to meet the requirement of isolated population centres in 
hilly areas. Power grid lines usually do not exist at such locations. Thus these schemes tend to have low 
load factors and for power utilisation of the available potential, provision of a poundage for meeting the 
evening peak would be of great help. It would be necessary to consider this aspect while planning such 
projects. The evaluation of the benefits and the economics of such schemes depend, to a great extent, on 
this aspect. The poundage requirement would be relatively less for high head development. 
 
3.4 Low head schemes in plains  
 
 The possibilities of small hydro schemes in the plains usually occur at small dams and regulating 
structures constructed for irrigation as well as on the canal falls that would be existing in the entire 
planned, consideration might be given while planning that concentrated drops are available at certain 
locations for power utilisation. In the case of existing canals, certain extent of re-alignment might be 
necessary to avail of the fall in the canal system. Such schemes may also be very much amenable for 
connection to nearby grid. Thus in planning of these schemes exploitation of maximum potential 
consistent with the economics of energy generation has to be considered. 
 
 The low head schemes usually have to handle large quantities of water. Thus size of the civil 
structures as well as that of generating plant is usually very large. These schemes may, therefore, tend to 
be comparatively costly. Consideration, therefore, has to be given to make the civil structures as simple as 
possible. 
 
3.5 In considering both the types of schemes as brought out above, criterion of utilisation of flow 

available for about 75% to 50% of the time may be considered with particular attention in case of 
isolated scheme. The determination of the installed capacity and a number of units should be 
governed as described in the subsequent paragraphs. 

 
4. SURVEYS 
 
4.1 Reconnaissance Survey 
  

Reconnaissance survey shall be carried out after preliminary topographical studies by a team 
comprising of experienced engineers, geologist and hydrologist for selecting optimum  
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location for hydro-electric schemes. Alternative lay-out should be studied with a view to utilise the best 
combination of head and discharge at minimum cost. 
 
4.1.1 The reconnaissance survey for low head canal schemes should be carried out for selecting the 

location of such schemes for optimum utilisation of head created by a fall structure in canal, 
taking into consideration the topographical consideration of canal alignment. The points to be 
kept in view before finalisation of the site are: 

 
i) Proximity to the load centre and an existing grid 
 
ii) Availability of sufficient space to accommodate switchyard, by pass channel, residential 

houses for the staff responsible for operation and maintenance of the power house or set 
of power house in the vicinity. 

 
iii) Capacity of the canal and likely fluctuations in the discharge in the canal and variation in 

the head of water. 
 

iv) If the scheme is considered on a proposed canal, the possibility of combining two or more 
falls for achieving a higher head. Heads less than 3 m are not likely to be attractive. 

 
v) Possibility of stage development of the entire length for power generation. 

 
vi) The type of strata likely to be encountered at the foundation level odf the proposed 

structure. 
 
4.1.2 For run-of-river schemes, especially for micro/mini projects, there might be only merge data 

available for assessing dependable flow. IN such cases, discharge observations should be 
commenced immediately at approximately located site. The data collected on this basis should be 
analysed for deriving a long term run-off series based on rainfall to obtain as best a reliable co-
relation as possible. The rain gauges considered should preferably be located in the catchment in 
the vicinity of a particular scheme or in the absence of such location, the rain gauge stations of 
neighboring catchment should be considered for arriving at proper correlation between rainfall 
and run-off. 

 
4.1.3 Discharge measurement in the vicinity of the site chosen for hydro-electric scheme should be 

taken in as accurate a manner as possible. Any one of the following methods may be employed 
for discharge measurements, as considered appropriate for the particular location. 

 
1. Notches, weirs and flumes (Ref. IS : 1193-1959) 
2. Velocity area method (Ref: IS: 1192-1959) 
3. Slope area method (Ref: IS 2912-1964) 
4. Stream gauging (Ref: Manual issued by CWPRS, Min. of Irrigation). 

 
The discharge measurements should preferably cover a minimum period of two lean seasons. 
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4.1.3.1 Criteria for selection of site for discharge measurements of streams 
 
 The general criteria for selecting a suitable site for measurements of discharge of streams as 
described in the “Stream Gauging Manual” published by central water & power research station, Ministry 
of Irrigation and power are: 
 

i) The river banks and bed should be reasonably stable and river reach sufficiently straight, 
both upstream and downstream of the cross- section for a distance of atleast four times 
the width of the river during floods or 0.8 Km., whichever is less. 

 
ii) The reach of the river, as described in (I) should be fairly uniform in cross-section at and 

below the high flood level and the water surface and bed slopes should not be subject to 
sudden changes. The river bed should also not have a reverse slope in this reach. 

iii) When a discharge site is located upstream of a confluence, whether on the main or 
tributary streams, its distance from the confluence should not be less than three times the 
maximum width of the channel or 0.8 km, whichever is more. In case the site is located 
downstream of the confluence, the minimum distance should not be less than three times 
the width of the channel or 0.8 km, whichever is more. 

iv) If gauge sites already exist within the reach where discharge measurements are required, 
it is advantageous to consider the possibility of establishing a discharge site at the gauge 
station itself. This would enable the gauge discharge relation to be established and made 
use of. If however, gauge and discharge sites cannot, for any reason, be at the same 
location, the alternative is to keep them as close as possible. Care should be taken to see 
that no inflow or outflow takes place between these two sites. 

v) The site should not be unduly exposed to wind. Direction of the flow should be as 
divergent as possible from wind direction, specially during the period when stream 
gauging is required to most accurate. 

vi) The site chosen should be easily accessible at all times of the year. It is also desirable that 
the river reach upstream and downstream be clearly visible from the discharge site. This 
is essential when floats used for the measurement of velocity. 

vii) At the selected discharge site, the water should flow in a single channel. It such channel 
is not available, two or more channels satisfying all conditions should be adopted and 
individual measurements taken. 

 
4.1.3.2 Method for Measurement of discharge: 
 
A. Measurement of discharge by notches: 
 

The notches of all types are suitable for measuring small discharge in a stream or canal system. 
The accuracy of this method will largely depend on the fulfilment of the following conditions: 

 
i) A uniform, stable and straight reach of the stream. The length of such a reach shall not be 

less than 15 times the maximum head over the notch and the cross-section of the stream 
in this reach shall not be less than six times the head over the crest. The gauge 
observation shall be made a minimum distance of four times the depth of flow from the 
notice. 

 
ii) Notch plates shall be vertical and have a sharp right angled edge on the upstream edge 

and downstream edge bevelled at 45o. The crest width may be 3 mm. 
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iii) The crest shall be perfectly horizontal in case of rectangular and Cipolletti notches, and 
45o

 to the horizontal for 90o notch. 
 

iv) Distance between top of crest and bed of the stream, and between the sides of the notch 
and sides of stream shall not be less than twice the depth of water above the crest and 
shall not be in any case less than 30 cms. 

 
v) A minimum head of 6 cm, over the crest is necessary. 

 
vi) There shall be no leakage around the structure. 

 
The common formula as per stream gauging  Manual of OWPRS, Pune for various types of 

notches are: 
 

a) For contracted rectangular notches; 
 

This formula is applicable for free overfall condition without submergence and applicable 
only in case depth of flow is less than 1/3 the length. 

  
 

Q = 3.33 {(H+h)3/2 – h3/2)} x (L – 0.2 H), where 
 
    Q  = Discharge in cusecs 
    H  = Depth of flow in ft 
    h   = Velocity head ---- V2/2g ft 
    L  = Length of notch 
 
 
b) Suppressed rectangular notches: 
 

 Q  = (3.223 + 0.435 he/Z) BHe
3/2,  where 

 Q = Discharge in cusecs 
 he = h + .0036 ft 
 h = Depth of flow in ft 
 Z = Height of crest above channel bottom in ft 
 B = Length of crest in ft 
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c) Cipolletti Notches : 
 
 These are contracted trapezoidal notches with sides inclined outward at 1 to 4. The formula for 
discharge is :  
 

 Q = 3.367 L (H + 1.5 h)2/3 
 
d) 90oV notches: 
  
 The formula for measurement of discharge is: 
 

 Q = 2.49 H2.98 cusecs 
  
 V notches are most suitable for the measurement of small discharge in the range of 30 litres/sec. 
To 300 litres/sec. 
 
 The formula for the measurement of discharge by notches as per IS: 1193-1959 are: 
 
1. Rectangular notches: 

 
a) Without end contractions: 

 
 Q  = 2/3 Cd √2 g LH3/2,      where 

 Q  = Total discharge in m3/sec 
 Cd  = Co-efficient of discharge to be determined experimentally. 
 g    = Acceleration due to gravity m/sec2 
 L = Breadth of notch in m 
 H  = Head of water over the sill in m 
 
b) With end contractions 

  
 Q = 2/3 cd √2g (L-0.1 nH) H3/2,      where 
 n  = Number of end contractions 
 
 c) Where velocity of approach is to be taken into consideration: 
 
 Q = 2/3 Cd √2g (L – 0.1 nH) X 
 
                 V1

2    V1
2  

[{h = α (---- )}3/2 -{α (---- )}3/2 ] 
       2g    2g 
 
  Where : 
 
  α  = Average velocity connection, generally its value is taken unity. 

 V1 = Velocity of approach. 
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 2) Triangular notches: 
    
  Q  = 8/15 Cd √2g tan (θ/2) / (H5/2),    where: 

θ = angle of notch 
   For 90o notch : 

  Q  = 8/15 Cd √2g x H5/2 
 
B. Measurement of discharge by Area – Velocity Method 
 
 The measurement of discharge by this method involves the measurement of area of cross section 
of channel at the site of discharge measurement and velocity of current at that section. The area of the 
cross section can be measured by the method of segmentation and velocities by a current meter. 
 
 Theoretically, the area velocity method using a current meter is capable of giving substantially 
correct results. There are, however, certain limitations affecting the accuracy of this method in field 
conditions, slight inaccuracy in the rating of current meter, small fluctuations in discharge, turbulent 
flows, wird-effect, personal errors in the measurement of depth and velocity are some of the factors which 
introduce errors. IN natural streams, bed is not uniform and velocity distribution is irregular. Discharge 
and water level rarely remain constant during gauging operations. In order to complete the discharge 
measurement within a limited period, during which the gauge remains stable. The number of observation 
points and the verticals have to be restricted. An error of 3% to 4% may be expected. The efficiency of 
current meter may further go down because of extremely turbulent flow, carrying heavy load of 
suspended material. The measurement of velocity made by floats is far too inferior to current meter 
observations and should, therefore, be adopted only when employment of current meter is not feasible or 
the current meter is not available. 
 
 The measurement of depth during the lean season on small channel can be made by wading rods, 
but during floods, the measurement of depth of water at various segments may be made from a single 
span wooden bridge or a suspension bridge at the site of observation. If the width of width of river is 
excessive, a cable way along with cradle may be provided. 
 
C. Measurement of Discharge by Area Slope Method 
 
 Selection of sites, besides general criteria mentioned before the following additional points 
should also be kept in view before finalizing the selection of site for measurement of discharge by area 
slope method (IS: 2912 – 1964): 
 
i) The length of the reach should not be less than five times the width of the channel, with 

reasonably stable banks and uniform in section. 
ii) The slope should be such that the surface drop should not be less than 150 mm in the length of 

reach selected. 
iii) The flow in the channel shall be contained within its banks for all stages in which this method of 

measurement may be employed, when: 
 

(a) Equipment required for making measurement with current meter is not available. 
(b) High flood might have passed and its estimate is required subsequently. 

 
In this method, discharge is worked out by multiplying the average cross-sectional area with the 

average velocity of the channel, which is indirectly found by using one of the open channel formulae. The 
method  lacks accuracy, since both area and velocity can at best be determined only approximately. Very 
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often the area measured during dry weather is employed for computations of flood discharges. Evaluation 
of accurate value of rugosity co-efficient in an open channel is another limitation of this method. 

 
Besides rugosity co-efficient, accurate data of river slope may not, many times, be available. This 

is because high water level may have been determined from flood marks, gauge positions may be 
defective, and slope may not be uniform. 

 
Due to these limitations, discharge estimates by area slope method can at best be approximate. 
 

D. A number of methods are available for measurement of cross-sectional area and current 
velocity depending upon the depth and width of the channel and current velocity. Only the 
methods in respect of these measurements for small streams are suggested here. 

E. During the lean seasons, when the discharge is less than 1 cumec/m, the depth of the river can 
be measured by stretching a steel tape across the cross-section and dividing the width into a 
number of segments approximately 1 to 1.5 m and measuring the depth at these points by 
sounding rod or wading rod having attachment for fixing the current-meter at the bottom or 
any desired height for measuring the current velocities. The measurements during high floods 
can be made by demarcating the segments on a steel wire rope and taking the depth of river at 
each segment by a sounding rod from a boat and velocity of current can be measured by 
suspending the current meter from the boat. But due to swift currents, it may not be feasible 
to employ a boat. In such cases, the measurement of depth and velocity can be made from the 
deck of a single span wooden bridge. Wherever feasible, near the discharge site, if 
construction of bridge is not feasible, a cable – way may be provided across the channel and 
the measurements may be taken from the cradle. 

 
4.2 Detailed Field Surveys 
 
 Detailed field surveys should be conducted to fix the location of particular structures, viz. 
diversion structure, water conductor system, desilting tank, forebay/balancing reservoir, power house, tail 
race channel, and cross drainage works. The surveys should be connected to a GTS bench mark. In the 
absence of a GTS bench mark at a reasonable distance from the project site, a suitably – located 
permanent point within the project area may be chosen with a suitable value assigned to it to serve as 
datum for reference. 
 
4.2.1 Survey plan for medium and high head schemes 
 

Preliminary cross-section of the survey plans of the project shall be prepared and exhibited to 
cater to requirement as indicated below: 
 
i) The survey for the general layout of the scheme should extend from the river course about 2 kms. 

Upstream of the weir to 1 km downstream of the confluence of the tailrace channel with the river 
and also cover the layout of the water conductor system and other structures. Cross section of the 
river should cover the banks of the river well above the high flood marks. The contour plan 
should preferably be drawn to a scale of 1: 1000 with 5 m contour interval. In cases where canal 
alignment does not follow the river course and tailrace discharges into another river, the survey of 
the river course may be limited to about 2 km d/s of the weir. 
 

ii) Diversion Structure: 
 
The topographical survey for the diversion structure should cover an area sufficient to 
accommodate all possible arrangement of diversion structures, intake structures, etc. a distance of 
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50 m u/s and 50 m d/s of the proposal weir site is normally considered adequate. The bed level of 
the river and the water levels shall also be included. The plan may be drawn to a scale of 1:200 
with 2 m contour interval. 
 

iii) Water conductor (Power Channel/Conduit) 
 

The survey should extend on the sides of the power channel/conduit sufficient to provide a clear 
idea of the hill slopes. A width of 10 meters towards hill slopes in the case of micro/mini hydro 
electric schemes is generally adequate for this purpose. Cross-sections along the power channel/ 
conduit alignment at 100 meters interval shall be taken as also at locations where the topography 
changes abruptly. The cross-section should extend sufficiently to indicate the hill slopes where 
the power channel/conduit is adjacent to the river. The cross-section should extend to include the 
river banks. 
 

iv) Cross Drainage Works  
 

The survey shall include the L-section of the drain and at least four cross-sections near the cross 
drainage work with high flood levels marked on it. The nature and extent of catchment area 
should also be included in the survey to arrive at discharge capacity of the drain. The contour plan 
may be drawn to 1:200 scale with 2 m contour interval. 
 

v) Penstock Intake & Penstocks 
  
The survey should include the forebay, penstock intake, penstock alignment and spilling 
arrangement at the intake. The surveys should include L-section along penstock alignment and 
cross-sections to an extent of at least 20 m on either side of the penstock alignment. The contour 
plan may be drawn to a scale of 1:500 with 2 m contour interval. The L-section should clearly 
show the abrupt changes, if any, in the scale. 
 

vi) Power Station 
 
For the location of power house and switchyard, surveys should include sufficient area to include 
alternative layouts of the station and switchyard. The plan may be  drawn to 1:200 scale with 2 m 
contour interval. 
 
The section of the river at its confluences with the tailrace indicating bed levels, water levels 
known HEL, shall also be included. While carrying out the topographical surveys the deposits of 
coarse aggregate and sand in the vicinity of the project area should also be located. In the absence 
of these deposits in the project area, other location near the site may be indicated. 
 

vii) Tailrace Channel 
 
If the length of the tailrace channel is short, the area may be  included in the power house area 
survey, otherwise the survey may be done on the lines of the surveys of power channel. 

 
4.2.2 Survey Plan for low head schemes 
 
 Surveys required for low head schemes are relatively much less. In the case of existing small 
dams, diversion structures, where penstock pipes are already embedded, no survey would be required. In 
case penstock embodiment does not exist, water would be required to be led though suitable channel to 
the power house site and from there back to the power house site and from there back to the existing canal 
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system. If a power house is to be located on an existing canal at a point where suitable fall is available, 
then by-pass with similar arrangement, as above, would be necessary. Surveys would be over a short 
stretch to fix the suitable channels by- pass, etc, 
 
 However, if a suitable fall is to be croated in the existing run of  a canal, re-modelling of the 
existing canal would be necessary . as this might involve considerable length in realignment of the canal 
which would make the scheme rather costly, this should be done as far as possible to avail a minimum fall 
(but not less than 3m.), compatible with the discharges.  
 
 Field surveys should include preparation of contour plans of the proposed arrangement 
conversing sufficient area to a scale of 1: 500 with a contour interval of 2m . the I-section and Cross 
section of the canal should also be obtained.  
 
4.3 Geological investigations  

 
A reconnaissance report, based on a geological traverse of the area, shall be prepared. In addition, 

the following minimum geological investigations shall be carried out: 
 
(i) Diversion structure 
 

It is desirable to ascertain the type of strata underlying the proposed structure by means of at least 
one bore-hole trial pit at a suitable location, as advised by the geologist, with geological logging. The 
report should also including the type of strata of the abutments. 

 
(ii) Power Channel 
 

As the power channel in micro/mini hydel scheme has comparatively small cross-section, detailed 
geological investigation by drill holes/ test pits may not be required. However, the geological  mapping of 
the hill slopes along the alignment is essential for assessing the stability of hill slopes, particularly the 
reaches  where falling of the loose material in the canal is apprehended, should be identified in order to 
enable the designer to consider the remedial measures, like providing covered conduit or duct in these 
reaches.  
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(iii) Cross Drainage works  
 

A geological assessment of the strata, particularly of the abutments and bed of the drain at the 
proposed site of structure is required. Such a report would assist the designer to take care of the 
geological factors for the foundation of the abutment of the structure.  

 
(iv) Penstock Intake and penstocks  

 
Geological mapping of the penstock slopes should be carried out. Particular attention should be 

given for geological sections at saddle and anchor block locations with indication of strata at the 
foundation level of the structure. One test pit at the location of intake and two or more test pits on the 
penstock slope with geological logging may suffice.  
 
(iv) Power House  
 
 One test pit at power house site with geological logging should be carried out. In particular, 
geological mapping of the slopes of the power house excavation should be prepared indicating the 
satiability of the construction slopes and any adverse geological feature, so that this could be taken care of 
in the design for stability of slopes. 
 
4.3.2 The geological investigation for small schemes on canal falls may include the geological 

assessment of the site, indicating the type of rock, if available or type of soil likely to be met at 
the foundation level of the power station by test pits. In case rock is not available at foundation 
grade, permeability test should be carried out.   

 
PROJECT FORMULATION 
 
5.1 After the necessary data, as mencioned in the preceding paras, has been collected, formulation of 

the project report can be done and this should, broadly cover the following  
 
(i) Study of power Availability   
 
 It is considered that the potential at site might be taken on the basis of 75% availability criteria. 
The total installation at the site would depend on the pattern of load consumption and likely future 
development. Roughly , it may be worthwh9le to take load factor of 50 to 60%. 
 
(ii) Number of Units 
 
 Depending upon the load pattern, it may be possible to install a single unit of a certain capacity or 
more than one unit. However, in case of independent schemes, it is always advisable to have at least two 
units, so that the reliability of power supply is better. Generally, it is recommended that for different 
capacities, the number of units considered for installation may be adopted as given below: 
 

(a) For total capacity  
Upto 100 kW  . 2 Units –maximum 

(b) For taotla capacity  
above  100 kW  .. 4 Units –maximum  

5.2 Preparation of Preliminary Designs For Works  
 
 The exact layout of the project area, viz. location of weir/diversion structure, conductor system, 
power house switchyard area, should be prepared. 
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 Designs for diversion structure or weir, penstocks and water conductor system etc., power house 
structure and switchyard structure, electrical single line diagram, general layout of the equipment, details 
of the instrumentation, protection and other connected items, should be done as detailed below, 
 
5.3 Design Aspects of Micro-Hydel Schemes  
 
5.3.1 Micro –hydel schemes generally comprise of the following structure’s these structures should be 

designed to utilize the locally available construction materials to the maximum extent possible 
and simple enough to avoid deployment of heavy construction equipment and highly skilled 
labourers.   

 
(a) Diversion wier & Intake  
(b) Water Conductor  
(c) Desilting tank  
(d) Forebay  
(e) Penstrock intake & Penstocks  
(f) Spilling arrangements  
(g) Power house building  
(h) Tailrace channel   
 

5.3.2.0 Before design of micro/mini hydel schemes in the Himalyan region are taken up, due 
consideration should be given to the large boulders, gravel and heavy silt load carried by the 
stream during floods. The flows during flood season bear a high ratio as compare to lean season 
flows, and flash floods of high intensity cannot be ruled out. These factors require special 
consideration and study  

 
5.3.2.1 Diversion structure& Intake  
 

The hill streams generally carry big boulders during flood season, which destroy the over-ground  
structure constructed across the river and thus restrict the choices of adoption of different 
alternatives. The development of trendi-type weir for deviation structure has solved this problem 
to a significant extent. The trench-type (or drop type) weir consists of a trapezoidal trough located 
below the  bed of the river with top kept at the bed level of the river. The intake structure located 
at the end of the weir is an integral part of the weir. The intake structure should preferably be at 
such location as to clear the width of the stream at minim um water level conditions. The top 
width of the trough is kept between 1.5 m to 2.5 m and is covered by a horizontal trash rack of 
simple but robust design to withstand the impact of rolling boulders. The trough may be provided 
with a slope at the top along the flow to facilitate the crossing of boulders and other coarse 
material. The trough bed is also provided with a longitudinal slope of the order of 1:10 to 1:20 for 
easy collection of coarser material in the desilting chamber, which may enter the trough through 
the openings in the trash-rack and subsequent clearance through a desilting pipe by flushing.  

 
5.3.2.2 The intake structure is provided with two gate openings, one for flushing of desilting pipe and the 

other for the power channel. The opening of the flushing off pipe is kept about 60-75 cm. Lower 
than the opening for the water conductor to provide the necessary head for flushing the silt and 
coarser material though the desilting pipe. 

 
5.3.2.3 The intake with may be constructed of stone masonry or reinforced cement concrete. The 

desilting pipe should be aligned in such a way that it negotiates the flood height in the shortest 
possible length and attains a minimum flushing velocity of 2 to 2.5 m/ sec. The desilting pipe is 
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discharged into the river. The water conductor in the initial reach could be in the form of a 
concrete hume pipe upto a distance where it is above the high flood level and embedded in the 
concrete to provide protection form scouring.  

 
5.3.2.4 The gates may be of a simple design consisting of a steel skin plate with metallic strips welded to 

it, to minimize the leakage around the opening. An angle iron frame may be fixed on the opening, 
to serve as guide for the gate-leaf. The gate-leaf is connected to a manually-operated hoist 
through a hoisting stem. 

 
5.3.2.5 Besides a horizontal trash-rack, additional opening with trash bars is provided on the side wall of 

intake were allow some flow to the intake in flood season if the horizontal trash rack is choked.  
 
5.3.2.6 It may be possible in some locations to have a conventional weir for stream where the problem of 

rolling boulders and flash floods is not severs. In flash boards or wooden stop-logs with suitable 
supporting structure. They should be of simplest design for easy  erection and removal . 

 
5.3.2.7 In very small streams, the diversion of water into the canal may be of effected by constructing (i) 

boulder barrier across the stream. This requires frequent rebuilding after floods (ii) provision of 
stop-los, and (iii) in very small streams, temporary diversion during lean period to divert 
practically all the flow could be effected by temporary blockage of the river with available 
boulders.  

 
Other designs, like intake and siphons, vertex chambers and vertical shafts, may be worked out to 
suit the local conditions.  
   

5.3.3 Water conductor system 
 
The current trend in the design of 2ater conductor system is to provide an R.C.C. duct in the 

initial reaches followed by any or the combination of conventional type of channels. The channel may be 
unlined or lined using stone or bricks or concrete for the lining depending upon the local availability of 
material. The use of pipes equivalent for the channel is preferred where the channel is to be covered to 
from the slopes generally encountered along the course of water conductor .  
 
 The longitudinal slope could be 1:500 to 1: 1000 with appropriate design section for the water 
conductor.  
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5.3.4 Desilting tank: 
 
To trap the pebbles and suspended matter, a desalting tank is generally provided n the initial 

reaches of the water conductor. The velocity of flow is reduced to 0.3 m sec. In the chamber to allow is 
upended matter to settle down in the drawn provided in the bottom of the chamber. The sediment id 
flushed out in the valley occasionally through a gated orifice.  
 
5.3.5 Forebay 

 
The forebay in a micro –hydel scheme is provided mainly to ensure the minimum head over the 

penstock intake to prevent the air entry into penstock. Generally, tow minutes storage to a depth of 3 
metres is considered sufficient.  

 
If storage is required to meet the peak load demand, a balancing reservoir of suitable capacity 

may be considered after establishing the economic feasibility for such a prevision. 
 
5.3.6 Penstock Intake & Penstocks  

 
The invert of the penstock in take is , generally, kept about 0.6 m, from the bed of the forebay to 

allow suspended matter to settle and fleshed out occasionally through a pipe controlled by a sluice valve. 
Penstook entry should be a bell- mouth and provides with a 100 mm air vent pipe with its top above the 
maximum water level in the forebay. 
 
 Generally, one penstock pipe is provided from the intake to a suitable point up stock pipe is 
provided from the intake to a suitable point upstream of the power house where manifold is provided to 
feed individual turbines where more than one turbine is provided. The pipes may be honed by welding or 
by providing dresser couplings. The pipe should be supported by anchor blocks at the bends. If the pipe is 
buried, expansion joints may not be provided. Victual couplings may be provided to take care of the 
expansion, if pipe is laid over ground. These couplings, beside permitting the expansion, introduce some 
flexibility which helps greatly in laying the pipes.  
 

In case of penstock length more than 5 times the head, expert opinion will be necessary for design 
of water conductor system.  
 

In case manufacturing pipes are not readily available, mild steel plates of requisite thickness may 
be used for rolling the pipes 
 
 A sluice valve could be provided for each penstock in the initial reaches to isolate it from the 
turbines during an emergency.  
 
5.3.7 Spilling Arrangement 

 
Spilling arrangement is provided at the penstock intakes to become operative in case of sudden 

load rejection or at partial load. An opening with its bottom at the maximum water level may be provided 
at a suitable location on the forebay and connected to a natural drain. In case tail waters are required for 
irrigation or domestic purposes, the spilled water may be diverted to the tailrace channel through a chute 
or a cascade.   
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5.3.8 Power House  
 
The power house building, housing the generating units and also the control panels should be as 

simple as possible. Space should also be provided for repair bay, if considered necessary.  
 
 Centre- to – centre distance between units depends upon the physical dimensions of the machines. 
Medium and high head machines upto 100 KW capacity with smaller runner diameters could have centre-
to-centre distance, even 2.5 meters or lower. In case the medium and high head machines having larger 
runner diameters, the centre –to-centre distance could be as much as 5 to 7 metres or more. The high of 
the power house side walls form the floor may be 3-5 metres.  
 
 Where weight of the heaviest part of the machine does not exceed 2-3 tonnes, a chain pulley 
block of 3-5 tones capacity with a tripod may suffice for erection and subsequent maintenance of the 
machine. For machines involving heavier weights manual. Electrically operated traveling crane would 
have to be provided. For low head turbines of higher capacity, regular EOT crane of suitable capacity 
may be necessary and units centre line spacing would be as dictated by civil design, unit design and 
electrical design requirements.  
 
 In case of medium and high head machines upto 100 kW capacity, the power house buildings 
may be constructed of stone or brick masonry and the of any be constructed  of tubular trusses and GI 
sheets. The trusses can be so arranged that these abridge each generally unit, this could ensure a high 
clearance availability over the units for handling the equipment during operation and maintenance. 
Typical drawings showing general arrangements of different turbines are enclosed (3 Drawings). 
 
 In case of high capacity machines, low head or high head, power house  building design would 
again be dictated by the type of unit and weights required to be handled by the electric overhead traveling 
crane, installation of which would be necessary at such power stations.  
 

In case of micro and mini schemes ,m transformers wherever lower voltages, say upto 11kV are 
involved , and switching equipment could be housed in an annexe to the power house building or in one 
corner of the service may and connection to the transmission lines could be made through cables. 
However, in case of small generating units scheme involving higher sizes of units and higher transmission 
voltages, transformation and s3itching equipment could be housed in an outdoor switchyard adjacent to 
the power house.  
 
5.3.9 Tailrace Channel 
 

The tailrace channel deserves care in the design of adequate capacity and sufficient slope to clean 
the discharges form the machines swiftly. The undivided tailrace channels of each unit are connected to a 
common channel outside the power house building and may be constructed of stone masonry or RCC 
upto a pint where the turbulence subsides. Beyond this, the tailrace channel may be constructed as an 
unlined channel discharging into a drain. 
 

A typical arrangement of principal features of a micro –hydel scheme is shown in the enclosed 
drawing.  
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5.3.10 Low Head Scheme  
 
The principal structures of low head  schemes located on the canal include the intake with the 

provision of trash-rack, structure housing the machine, tailrace and a by-pass channel. 
 
 The power house may preferably be located on the canal alignment with intake on the u/s and 
tailrace on the d/s of the fall. In most of the running canals, it may not be possible to locate the power 
house on the canal alignment itself, which may require the closure of canal for considerable period during 
the construction. In such a condition, the power house may be located on a by-pass channel by leaving a 
edge in the bank of canal at the u/s end of the by-pas channel. This ledge may be remove after the 
completion of the construction after closing the canal, which would be only of short duration. The main 
canal in such alternatives would serve to bypass the discharge, when generating units are not in operation. 
 
5.4 Electrical Design Aspects  

 
The main items which go in  a micro/mini/small hydel power station generally are : (i) water 

conductor control by providing inlet valves (ii) turbine generating sts,(ii) governing and excitation 
system, (iv) electrical protection equipment, (v) step-up transformers, (vi) HT switching equipment, (vii) 
D.C. supply equipment, (viii) grounding system, (ix) handling equipment for erection, like crane, etc., and 
(x) fire protection system. 
 
 The various design aspects in regard to these equipments are discussed in the following paras. 
 
5.4.1 Water Conductor Control  

 
It is recommended that at least two valves may be provided in the power station for each 

generating set, one as a cut off, and the other to stop the machine in case of emergency shut-down of the 
unit due to operation of various protections. Obviously, these valves would be provided in case of 
medium and high head generating units. In case of low head, particularly canal falls power stations, a 
quick acting gate, backed by some kind of stop log gates at the beginning of the water conductor system 
would be provided. The timings for automatic classing of the inlet valves in case of medium and high 
head machines and quick-acting gates in case of low head machines should be taken as the safe timings 
prescribed by the generating set supplier, which is normally dependent on the safe time the generating 
unit  can stand on runaway speed , usually 3 minutes. 
 
5.4.2 Turbines  

 
Various types of turbines to suit the combination of head and output have been developed in the 

world. In India, poltroon, turgo-impulse, Francis, Kaplan and propeller type of turbines have been 
developed, to cover head ranges between small and high heads. For very small heads also, the know –how 
is available in the country with the already established firms. Other firms, both in private as well as public 
sector, have also shown interest in starting the manufacture of turbines for micro/mini/small hydro 
installations  
 
 In the interest of standardization, it is recommended that overall capacities of the unit may be 
chosen from the followings:- 
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10 kW , 25 kW, 50kW, 100kW, 200kW 
 
250 kW, 350 kW , 750 kW 1000 kW 
 
1500 kW, 2000 kW , 2500kW, 3000kW, 4000kW, 4500kW and 5000kW. 
 

However, while inviting the tenders for the generating units, option should be left  to the tenderer 
to offer the nearest to the required size, if the design for the same is available with the tenders, and should 
be considered if the same can meet the requirements. It may be mentioned here that in view of the various 
requirements of heads and water flow conditions, the turbine has to be tail or –made for every particular 
site. However , if the capacity of the unit, as mentioned above, is acceptable , this may help in 
standardization of the unit according to the runner diameter in each case of turbine type, i.e. pelton, 
francis, kaplan, propeller. Also, if the head available can give speed in ranges of 300, 375, 500, 600, 750, 
1000 and 1500 rpm, the generator frames of the various capacities would also, possibly, be standardized 
to make them economical  
 
 It is also felt that alternative types of turbines offered by the tenderer should be considered on 
technical and economical merits. However, where water to be exploited contains heavy silt contents, 
various parts like runner, wicket gates, labyrinth, etc., could be specified to be of stainless steel. While 
tendering, nature of the load which the unit has to cater fro, must be clearly stated so that various 
bearings, particularly thrust bearing, are of appropriate size and capacity. 
 
 In the medium and high head range, manufacturer can offer horizontal or vertical sets. However, 
horizontal sets will give simpler and economical civil structure for small generating units. For low head 
and small capacity generating units, the horizontal tubular turbines offer an economical and simpler 
solution; while tubular/bulb turbines would be more appropriate for longer capacities . 
 
 In India, bulb type turbines have not been developed so far and units which have already been 
installed or are under install ting, have been installed or are under installation, have been imported, but the 
tubular turbines are being offered by the indigenous manufacturers  
 
5.4.3 Generator  
 

In most of the micro/mini/small H.E. projects, hydro generators, which may be located in remote 
areas to feed independent load, or are to operate in parallel with other similar units, will be synchronous 
type, i.e with its own excitation system.  However, in case these generating units have to feed into a 
nearby strong grid, induction type generators could also be considered. As already mentioned , the rating 
of the generators  could be chosen from any of the capacities mentioned in para 5.4.2. As the generators 
would have synchronous speed, the turbine speeds have to match the same for a particular set and 
wherever sufficient head is available to give required speed, direct coupling between turbine and 
generator is to be provided. However , in case of very low head generators, which may be more 
economical. Gears having  good quality and good maintenance facilities, will need to be available. In case 
of very small machines, say of a few kW capacity, ‘V’ belt derive is also possible . 
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5.4.4. Governing & Excitation System        
 

Micro/unit/small hydro-electric installations built to serve loads independently either singly or in 
parallel with other sets at the same location or at the nearby stations, will need to be provided with 
suitable speed governing equipment of regulated frequency and output. 

 
For very small isolated installations, thyristers based apparatus on the principle of keeping load, 

and thereby speed constant, have been developed and could be utilized.  
 
 For small sets to be connected to large grids , use of induction generators could eliminate the need 
of governors. Some special systems, which partially perform functions of governors, which partially 
perform functions of governors, have been developed abroad, though not yet developed in the country. 
Such devices, if proposed, will have to be considered on merits. 
 
 For synchronous generators, voltage regulation is also required. However, in case of units 
connected with nearby strong grid, induction generators can also be chosen. In  such a case, no voltage 
regulation would be required, as the unit can be started directly connected with the system dry and later 
on lad taken up, depending on the water available.  
 
 In case of installations, where synchronous generators are to be installed, to supply load 
independently or in conjunction with another similar installation, manual synchronizing equipment also 
will have to be provided to synchronise the units with each other in the same installation and/or with other 
similar installations. 
 
5.4.5. Electrical Control & Protection Equipment 
 
 A control-board should be provided, where from all functions of the plant can be monitored. 
Indicating meters, control switches, position indicating lamps, protective relays and annunciation should 
be provided on this board. Adequate safeguards should be provided  to protect personal from electric 
shock and equipment from damage due to short-circuit, etc. 
 
   In micro/mini/s will hydro plants with generation voltage of 4.15 V and rating below 1000 kW, 
the generator neutral may be earthed directly to ground through an isolating switch. At power stations 
with more than one unit, only one generator may be earthed at a time. Generating units with higher 
generation voltage and higher rating may be earthed through resistance or distribution transformers. For 
small sets, say upto 1000kW, restricted earth-fault protection may be adequate. In canes of generating 
units connected with grid , reverse power relay my also be provide, if considered necessary. For bigger 
sized sets, elaborate protection may be necessary. To protect the generator from voltage surges, surge 
protection may also be provided.  
 
 The generating units in a micro/mini/small hydro stations may preferably be bussed at the 
generation voltage. The stepping up of the voltage, wherever necessary, may be done by minimum tow 
and maximum three trans formers in parallel. 
 
 For 415V, air –circuit breakers with instantaneous short-circuit and thermal over-load trip 
facilities may be  preferred.  
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5.4.6 D.C. Equipment  
 
For micro and mini installations upto 200 kW installed capacity, D.C. supply is necessary for 

continuous load of indicating lamps , other control purposes, and may be for giving initial impulse to the 
self-excitation system by means of a field flashing switch. A 24-volt, 50 ampere hour capacity load acid 
battery with charger is usually found adequate for this purpose. For bigger installations, the battery 
voltage and its capacity would have to be decided, taking into consideration various d.c. requirements in 
the power station.  
   
5.4.7 Step-up Transformers  
 

Step-up transformers, wherever necessary, may preferably be on ONAN type. Rating of the 
transformer chosen, should be standard rating as per the Indian Standards. The transformers upto 500 
kVA should be provided with Buchholz protection with alarm and trip facilities, and over-current and 
earth-fault relay on the primary side. For bigger transformers, normal protection, such as restricted earth-
fault, differential, etc., as per CBIP Manual along with the lightning  arresters may be necessary.  
 
5.4.8 HT Switching Equipment :  
 

In the case of voltages upto 33 kV and stations supplying loads radically and not connected with 
any other source of generation, switching may be possible by means of drop-out fuses and isolators only, 
and circuit-breakers may not be necessary. In such cases, pole-mounted structures can be provided. Single 
bus-bar arrangement is usually adequate. Lightning arresters may be provided to protect the line and 
switching equipment from surges.  

 
In the case of important stations connected to the grid or other sources of generation and 

transmission voltage above 33 kV, use of circuit-breakers with usual switching equipment would be 
necessary. Sketches showing the typical single line switching diagrams are enclosed.  
 
5.4.9 Grounding System  
 

In order to protect the personnel and the equipment, the power house and switchyard areas should 
be provided with grounding system. The non-current carrying parts of all the equipment should be 
connected  to this earth system. In the case of small stations, grounding may be done by driving rods.   In 
the case of bigger stations connected with the grid,  where earth-fault currents are likely to be of high 
order, suitably designed grounding mat using M.S. flat may have to be laid in power house and 
switchyard areas.  All equipment bodies and metal parts should be earthed to the mat. I.S. Code No. 3043 
may be referred for design of earthing system.  
 
5.4.10 Fire Protection System  
 

For small generating schemes, say upto 2000 kW, elaborate fire protection system may not be 
provided as it would be rather expensive.  Portable CO2 extinguishers for general fire, portable foam type 
for oil fires and fire buckets filled with clean dry sand, ready for immediate use, may serve the purpose 
adequately. Wherever sufficient water pressure is available, fire hoses may also be provided at strategic 
locations in the power house.  
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For bigger sized units, provision of CO2/water protection of the generators may be considered, depending 
on their importance.  

 
5.4.11 Handling Equipment in the Power House  
 

For power stations having individual generating unit sizes upto 1000 kW, where the weights to be 
handled are likely to be under 5 tonnes, a simple arrangement with a chain pulley block and tripod would 
meet the requirement of erection and subsequent handling. For generating units of bigger capacities and 
or involving higher weights, an electrically-operated over-head traveling crane would be necessary.  
 
6. COST ESTIMATES 
 
 Cost estimates with sufficient itemization for individual civil structures and electrical/mechanical 
equipments should be prepared. The estimate should be based on latest rates for various materials, works, 
equipment and labour, prevailing or estimated for works to be carried out at the location of the site. 
Provision for transportation of material, handling, insurance, erection charges contingencies should be 
made and based on realistic basis. Brief itemisation of cost component to be taken care of while 
preparation of estimate for power station for electrical/mechanical equipment for a station with capacity 
less than 2000 kW and for small schemes above this capacity are separately given in Annexures.  
 
7. LOAD DATA COLLECTION 
 
 Detailed data may be collected for the number of users, type of load, i.e. 
domestic/commercial/common community loads, industrial and irrigation loads, like water pumps, 
furniture making, flour mills, etc. The demand pattern would require to be worked out and the total 
energy which would be consumed on account of each load, should be worked out. This, in turn, would 
also help to finally decide the size of units and number of units, etc.  
 
8.1       Evaluation of The Schemes 
 
8.1 After working out the estimates of cost and phasing of expenditure, it would be necessary to work 

out the energy benefits from the schemes for the proposed installed capacity.  In the case of 
schemes  connected  to the grids, it very often happens that the capacity of the schemes under 
consideration forms very small protection of the total grid installed capacity. It could, therefore, 
be safely assured that all the available energy could be absorbed in the system. As these schemes 
tend to have seasonal character in regard to energy availability, the evaluation would have to be 
in terms of the coal saving at the existing thermal stations. In considering coal saving, the plant 
having the highest fuels component cost would have  to be considered.  

 
8.2 In the case of schemes in isolated areas, the energy absorption from the schemes would have to be 

worked out, keeping in view the availability of pondage and the ability of the schemes to cater the 
demands as per the system load  curve. For this purpose, it would be necessary to work out a 
typical daily load curve, preferably for two or three seasons and calculate the likely energy 
absorbed from the hydro schemes. The economics of the scheme could be worked out considering 
the total system cost in meeting a demand sequence with the existing diesel capacity and the 
hydro stations and alternatively with the existing diesel capacity and a diesel alternative. The cost 
streams in both the cases could be compared to work out the benefit cost ratio of the proposed 
hydro schemes.  
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9. SECONDARY ENERGY  
 
 Special mention should be made if any secondary energy is available from the scheme and if this 
can be economically absorbed, particularly in case of independent schemes.  
 
10. COST BENEFITS & ECONOMIC CONSIDERATIONS 
 
10.1 Finally, detailed cost benefits of the scheme should be worked out. The specific cost (cost/kW) of 

a small hydro project generally, tends to be comparatively higher because of the intrinsic reasons 
associated with their  comparatively small power outputs even though there are a few instances 
where due to exceptionally favourable circumstances, the cost has been comparable.  The items of 
civil works for a given topography remain almost the same. The requirement of the generating 
plant and equipment may also be of a specialized nature, especially in the case of very small 
heads.   The cost of generation is, therefore, comparatively higher. The guide-lines contained in 
this document are intended to bring down the total cost of the small project as much as possible. 
Thus, unless the criteria for economic evaluation of small hydro is viewed  in a broader context, 
the development may not take place at appropriate rate.  

 
10.2 Small hydro project is a class in itself and has its own role to play as brought out earlier. Their 

development is rather distinct from the conventional and major hydro projects. They have many 
attractive features such as frequently small gestation period, simplicity in project layouts and their 
operation and maintenance. They are also almost devoid of environmental disturbances which 
now-a-days is a very important consideration. Many of these schemes would  contribute to the 
uplift of the rural masses, especially projects located in remote areas. Taking these factors into 
considerations, a different approach to the criterion for economic evaluation of small projects is 
needed than that considered for major H.E. Projects.  

 
10.3 Normally, economic viability of small H.E. projects would have to be determined by comparison 

with the cost for making power available at the same place by alternative means, including 
therein all elements such as proportionate transmission/distribution cost for such alternatives. In 
isolated hilly areas for instance, such alternative may be small diesel generation where 
comparison should be made with this source. In areas where the small hydro may be feeding into 
a local grid, it may offer the advantage of short gestation period in which case a comparison with 
other short terms methods of coping up with shortages, e.g. diesel or gas turbine generation could 
be partially taken into consideration.  

 
10.4 In the present day conditions of changing economy, it is difficult to specify any figures of specific 

cost.  From survey of the cost of small hydro projects all over the world, it is seen that at present 
day cost levels, the specific cost for recent projects ranges between U.S. $1000 to 2000 (and more 
for installations of smaller  than 100 kW or very small head).  In India, the specific cost of a 
medium sized hydro project presently comes to about Rs. 6000 to Rs. 8000.  

10.5 The projects having higher specific cost also need to be considered on their merits. In the case of 
far off places in hilly regions, where even transport of diesel on time is likely to pose problems, 
installation of small hydro might be the only source of generation and may not be compared with 
any alternate source of energy.  In the case of small irrigation dams where waters are being let 
into canals through regulators without utilization of power potential, generation at such points can 
become viable if civil costs of the dam etc. are not charged to power.  There can be other special 
situations which may not have been brought out in the space of this limited document which 
could call for favourable  consideration.  
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10.6 In order to achieve the due benefits from small hydro power stations, it is considered  worthwhile  
that exploitation of small hydro potential should be entrusted to a separate special set up in the 
States. There are many disadvantages of clubbing small hydro together with conventional 
generation in the same organization.  It can easily be appreciated that small projects are likely to 
suffer from inattention if clubbed in this manner. Technique of implementation of small hydro 
can also be developed effectively when a special unit remains engaged on it. Special unit in the 
Central organizations is also needed for purposes of overall planning as well as providing 
technological help to small States/Territories, etc.  

 
10.7 Generally an attempt for completion of a small hydro where basic civil works  are ready and land 

is available in about three years period, has to be made and four to five years in other cases, 
otherwise one of the major aims of such projects would be lost.  

 
A format for preparation of detailed project report for mini/micro/small hydro-electric schemes is 
enclosed. This format covers, generally, schemes with an installed capacities of 100 kW to 15 
MW.  
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ANNEXURE-A 
 

MICRO HYDRO POWER STATION 
INSTALLED CAPACITY UPTO 2000 kW 

 
Estimate of Electrical & Mechanical Equipment for the  

Power House and Switchyard 
 
S.No. Item  Quantity  Rate in Rs.  Amount (in 

Rs.)  
1. Generating units each rated for 3 

phase, 415 V, 0.9 P.F. &  … kW, 
complete with inlet valves, turbine, 
governor, generator with excitation 
and regulation systems, neutral 
earthing and surge protection 
equipment, synchronizing 
equipment, etc., including spares 
for 5 years trouble-free operation.  

   

2. 415 volts  control panels for 
generator incoming & outgoing 
feeders complete with air circuit 
breakers, current transformers, 
instrumentation & protection.  

   

3. 24 volts, 50 Ampere hours, lead-
acid battery, charging equipment, 
L.G. distribution board, complete in 
all respects. 

   

4. Station ground materials.     
5. Fire protection equipment.     
6. Lifting tools & tackles, including 

chain pulley block/hand-operated 
mobile crane.  

   

7. Power & control cables     
8. Step-up transformers rated for ….., 

including buchholz protection with 
alarm & trip facilities, oil for first 
filling & spares for 5 years trouble-
free operation.  

   

9. Isolators with/without earthing 
blades. 

   

10. Drop out fuse sets, complete with 
fuse elements.  

   

11. Lightning arresters.     
12. Bus-bar materials, including ACSR 

conductor, insulators, clamps & 
connectors, and switchyard 
structures for busbars, isolators, 
dropout fuses, lightning arresters, 
etc.  
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13. Power house & switchyard 
illuminating materials  fixtures, 
complete with luminaries.  

   

14. Miscellaneous     
15. Total generating plant & 

equipment. 
   

16. Contingencies.     
17. Transportation, handling & transmit  

insurance.  
   

18. Erection & commissioning of the 
above equipment.  

   

19. Losses on stock @ 0.25%    
20. Maintenance during construction 

@1%. 
   

21. Procurement & Inspection charges 
@2%. 

   

22. Tools & Plant including office 
equipment, camp equipment !1%. 

   

23. Establishment.     
24. Audit & Accounts @1%.    
 Grand Total    Rs.  
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ANNEXURE-B 
 

SMALL HYDRO POWER STATION 
INSTALLED CAPACITY UPTO 15 MW 

 
Estimate of  Generating Plant & Equipment  

 
S.No. Item  Quantity  Rate in Rs.  Amount (in 

Rs.)  
1. Preliminary expenses, including 

design & consultancy.  
   

2. Turbines rated for …… complete 
with governing & lubricating oil 
systems, high pressure compressed 
air system, dewatering system, etc., 
including spares for 5 years trouble-
free operation.  

   

3. Generators rated or ……, complete 
with PMG, AVR, excitation system, 
cooling system, CO2 equipment, 
neutral earthing & surge protection 
equipment etc., including spares for 
5 years trouble-free operation.  

   

4. Generator-Transformers 
connection, bus-ducts/cables, 
current transformers, potential 
transformers, instrumentation & 
protection complete.  

   

5. L.T. & H.T. switchgear for 
auxiliary power supply to power 
house and switchyard.  

   

6. Unit Auxiliary transformers.     
7. Station service transformers     
8. Control & Relay panels for 

incoming & outgoing feeders, 
complete with synchronizing 
equipment, annunciating & 
alarming equipment, etc.  

   

9. Lead-acid batteries, charging 
equipment, D.C. distribution board 
complete.  

   

10. Fire protection equipment.     
11. Power & Control cables, with cable 

racks, supports, etc.  
   

12. Illumination of power house & 
switchyard  
 

   

13. Electric over-head traveling crane 
complete.  

   

14. Step-up transformers rated for    
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……, including oil for first filling.  
15. Station grounding equipment 

materials.  
   

16. Air/Oil circuit breakers.     
17. Isolators with/without earthing 

blades.  
   

18. Current transformers.     
19. Potential transformers     
20. Lightning arresters.     
21. Bus-bar materials, including ACSR 

conductors, insulators, connectors, 
etc.  

   

22. Switchyard structures.     
23. Miscellaneous     
 Total Generating Plant & 

Equipment (Items 2 to 23)  
   

24. Contingencies.     
25. Transportation, handling & Transit 

insurance.  
   

26. Erection & commissioning  of the 
above equipment.  

   

27. Losses on stock @0.25%.    
28. Maintenance during construction 

@1%. 
   

29. Procurement & inspection charges 
@2%. 

   

30. Tools & Plant, including office 
equipment, camp equipment @1%.  

   

31. Establishment    
32. Audit & Accounts @1%.    
 Grand Total :    Rs.  
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FORMAT FOR PREPARATION OF DETAILED PROJECT REPORTS FOR 
MICRO/MINI/SMALL HYDEL PROJECTS 
 
TABLE OF CONTENTS  
 
SECTION –I   CHECK LIST  
 
SECTION –II   SALIENT FEATURES  
 
SECTION-III   GENERAL REPORT  
 
 CHAPTER-1  SCOPE OF THE PROJECT  
 CHAPTER-2  INTRODUCTION 
 CHAPTER-3  SURVEYS AND INVESTIGATIONS 
 CHAPTER-4  WATER RESOURCES (HYDROLOGY) 
 CHAPTER-5  GEOLOGY  
 CHAPTER-6  CONSTRUCTION MATEIALS  
 CHAPTER-7  PROJECT PURPOSES    
 CHAPTER-8  CONSTRUCTION PROGRAMME  
 CHAPTER-9  COSTS  
 CHAPTER-10  BENEFITS & FINANCIAL ASPECTS  
 CHAPTER-11  ENVIRONMENTAL & ECOLOGICAL ASPECTS  
 
SECTION-IV   DESIGN REPORT  
 
 CHAPTER-12  WATER & POWE STUDIES  
 CHAPTER-13  DESIGN CRITERIA OF MAJOR COMPONENTS  
    OF SCHEME  
SECTION-V   COSTS AND ESTIMATES REPORTS  
 
 CHAPTER-14  ESTIMATES OF COSTS  
 
SECTION-VI   DRAWING 
SECTION-VII   SCHEDULE OF ITEMS  
SECTION-VIII   ANNEXURES  
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SECTION-I – CHECK LIST 
 

NAME OF THE PROJECT  
 

LOCATION 
 
i) State  
ii) District 
iii) Taluka 

 
CATEGORY OF THE PROJECT  
 

i) Micro Hydel – Hydro-Electric Schemes with a total installed capacity of 100 kW having 
individual units with capacities of a few kW to 100 kW. 

ii) Mini-Hydel – Hydro-Electric Schemes with a total installed capacity of 2000 kW with 
capacities of individual units from 100 kW to 1000 kW.  

iii) Small Hydel – Hydro-Electric Schemes with a total installed capacity upto 15 MW with 
individual units having capacities from 1 MW to 5 MW.  

 
Planning  

 
 Has the overall development of the stream canal been prepared and stages of development 
discussed briefly ? 
 
 Have the alternative proposals been studied and their merits and demerits discussed ? 
 
 Have the detailed topographical surveys been carried out for the following items and drawings 
prepared as per prescribed scales ? 
 
i) Stream/canal surveys 
ii) Head works surveys (weir or diversion structure). 
iii) Plant site and camp site 
iv) Water conductor system 
v) Power Houses, switchyard, tailrace 
vi) Penstock, surge shaft, if necessary 
vii) Communication etc.  

 
3. GEOLOGY 
 
 Have the geological surveys for Head works, Power House and tail-race, etc., been carried out 
and report on general geology of the area and on geology of the sites of principal structures appended ? 
 
FOUNDATION INVESTIGATIONS 
 
 Have the foundation investigations for the major civil structures and of the schemes, etc., been 
carried out ? 
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MATERIAL SURVEYS  
 
 Have the surveys and laboratory tests for construction material, like previous  and impervious 
soils, sand, aggregate etc., been carried out ? (wherever necessary).  
 
HYDROLOGICAL & METEOROGOGICAL INVESTIGATIONS 
 
 Have the hydrological and meteorological investigations been carried out and status of data 
discussed in report ? 
 

i) Rail-fall in the catchment 
ii) Gauge and discharge data of the stream/canal. 

 
HYDROLOGY 
 
 Have hydrological studies been carried out to establish the availability of water for the benefits 
envisaged ; and what is the dependability of the potential ? 
 
LAND ACQUISITION & RESETTLEMENT (Wherever applicable) 
 
 Have the provision for land acquisition and resettlement been considered ? 
 
 Have the socio-economic problems involved in resettlement been investigated and discussed ? 
 
DESIGN  
 
 Has the layout of the project area, viz. location of diversion structure, workshop sheds, offices, 
camps, etc., been finalized ? 
 
 Have the preliminary designs prepared for the following components ? 
 

i) Diversion structure or weir etc.  
ii) Penstocks and water conductor system, etc.  
iii) Power house & switchyard.  
iv) Power house equipment, LT/HT switching equipment and control & protection equipment.  

 
POWER BENEFITS  
 
 Have the following points been discussed ? 
 

i) Total energy production and installed capacity of the grid system.  
ii) How does the scheme fit into overall development of power of the region? (if applicable). 
iii) Energy generated from the project, firm power, seasonal power and total power. 
iv) Proposals for transmission and or connecting the existing system, etc. (wherever applicable).  
v) Cost of generation per kW installed/as per kWh generated, as compared to the various micro-

hydel projects and various services in the region to justify the economic variability of the 
scheme.  

 
CONSTRUCTION PROGRAMME  
 
 Are the major components of work proposed to be done departmentally or through contractor ? 
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 Have the year/month-wise quantities of the following items been worked out for various 
components of the project ? 
 
i) Excavation – soft and hard strata 
ii) Earth-work in filling (wherever applicable) . 
iii) Stone for masonry 
iv) Coarse aggregate for concrete 
v) Steel of various sizes and type of reinforcement 
vi) Cement  
vii) Controlled items –special steel for penstocks.  
viii) Other material – P.O.L., Electricity, explosives, etc.  

 
ESTIMATE  
 
 Is the estimate prepared ? 
  
 Have the analysis of rates for various major items of works for the major components of the 
project been furnished, with the basis of analysis and the price index at which the estimate is based ? 
 
ECOLOGICAL & ENVIRONMENTAL ASPECTS  
  
 Is the area likely to have any environmental and ecological problems due to the altered surface 
water pattern and preventive/corrective measures discussed ? (wherever applicable).  
 
CAMPS AND BUILDINGS  
 
 Has  the planning of the camps/buildings been done ? 
 
SOIL CONSERVATION 
 Is the need for soil conservation measures in the project discussed ? 
 
 
SECTION – II – SALIENT FEATURES  
 
1. LOCATION  
 

i) State 
ii) District 
iii) Taluka 
iv) Village 
v) Access – Road  

    Rail 
    Foot track  

vi) Geographical co-ordinates  
Latitude 
Longitude  

 
2. RIVER CATCHMENT  
 

i) Catchment  
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ii) River  
iii) Tributary  
iv) Sub-tributary  

 
3. HYDROLOGY 
 

i) Catchment area of the stream/nallah 
ii) Catchment area at the diversion site  

- Gross  
- Intercepted in the upstream, if any.  
- Free catchment  

iii) Precipitations :  
 

Annual   Monsoon  
   (June – October) 
---------   -------------------- 

 
   Average rainfall  
   Maximum rainfall  
   Minimum rainfall 
   Co-efficient of variation 
   Snow-fall 
 
 
 

iv) Dependable yield (where applicable)  
 

Percent  Annual  Monsoon (June – 
October)  

50% 
75% 
90% 
95% 
98% 
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v) Climate data  
 
 Normal  Maximum  Minimum  
Atmospheric 
temperature (°C) 

   

Humidity (percent)    
Wind (Km/hr).     

 
vi) Floods  
 

Historical    Location & Elevation  
 
Maximum water level  
Maximum discharge estimated (cumecs) 
 
Date of occurrence  
 
Observed    Location & Elevation.  
 
Maximum water level  
Maximum discharge estimated (cumecs) 
Date of occurrence 
Standard projected flood (cumecs) 
Maximum probable floods (cumecs).  
Design Flood (cumecs) 
 
Head works/Diversion site  
Maximum designed flood (cumecs) 
Stream/nallah flows (Minimum observed ) 
 
Water level (El.      M) 
Discharge  (Cumecs) 
Months of ‘NIL’ flow  

 
4. Medium/High Head projects :  
 
a) DIVERSION STRUCTURE (HEAD WORKS) 
 

i) Type of structure  
 Weir/barrage 
 Concrete 
 Masonry  
 Any other type  

 
ii) Length (m) 

 
 Over-flow section (wherever applicable).  
 Non-over flow section.  

 
iii) Tail water level (El      m) 
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 Maximum  
 Minimum  
iv) Maximum discharging capacity (cumecs) 
v) Gates 
 
 Number of gates  
 Type of gates 
 Size of gates  
 
b) WATER CONDUCTOR SYSTEM  
 
i) Length (m) 
ii) Shape  
iii) Size (m) 
iv) Full supply depth (m) 
v) Thickness of lining (mm) 
vi) Design discharge (cumecs) 
vii) Free flow/under pressure (m) 
 
c) FOREBAY  
 
i) Size of forebay (m) 
ii) Sill level of forebay (El.     M) 
iii) Full forebay level     (El.    M) 
iv) Maximum forebay level  (El.   M) 
v) Number of off-takes 
 

- Size (m) 
- Invert level  (El.   M) 
- Capacity  

vi) Maximum discharging capacity (cumecs) 
 
d) PENSTOCKS  

 
i) Number  
ii) Diameter (m) and thickness (mm) 
iii) Length (m) 
iv) Size of gate/valve (m) 
v) Bifurcations, if any, at lower end  
vi) Invert level (m) 
vii) Design discharge (cumecs) 
 

5. POWER HOUSE  
 

i) Type 
ii) Head (m) 

- Maximum 
- Minimum 
- Average 
- Design 
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iii) Size of  Power House :  
 

(a) Length (m) 
(b) Width (m) 
(c) Height (m) 
(d) Machine Hall floor level (El. M) 

 
iv) Installed capacity (  kW) 
v) Turbine(s) 

- Type 
- Number 
- Capacity (kW/HP) 

vi) Type of generator – 
(a) Excitation system 
(b) Regulation system 

vii) Power House Crane/Lifting tackle capacity 
 

6. TAIL RACE  
 

i) Shape 
ii) Size  
iii) Length (m) 
iv) Water level (El.    M) 

- Maximum 
- Minimum  

v) Number and size of draft-tube gates.  
 

7. POWER  
i) Installed capacity  
ii) Firm power (kW) – Load factor – in percent  
iii) Seasonal (max.)  Power (kW). 
iv) Annual energy (kWh). 

- Firm 
- Seasonal 
- Total  
 

8. SWITCHYARD  
 

i) Voltage level/Basic Insulation level 
ii) No. of bays. 
iii) Size :   

(a) Length 
(b) Width 

 
9. ESTIMATES OF COSTS  

 
i) Total Cost (Rs.   lakhs) 
ii) Cost per kW installed (Rs.   ) 
iii) Cost of generation per kWh (   paise) 
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SECTION –III – GENERAL REPORT 
 
CHAPTER –1 SCOPE OF THE PROJECT  
CHAPTER –2  INTRODUCTION  
 

2.1 Geographical Disposition 
2.2 Topography and physiography of the Basin/sub-Basin 
2.3 Geology  
2.4 Hydrology  
2.5 River system/Canal System  
2.6 Location of Project area 
2.7 Communication facilities  
2.8 Climatic conditions 
2.9 Population 
2.10 Natural Resources 
2.11 Socio-Economic Aspects 
2.12 History 
2.13 Necessity – Needs and Opportunities for development.  
2.14 Choice of Scheme – Alternative Studies. 
2.15 Scheme proposals 
2.16 Plan of Development  

 
Note : Only relevant information need be given in case of canal fall schemes.  
 
CHAPTER –3 SURVEYS AND INVESTIGATIONS  
 

3.1 Topographical Surveys  
- Establishment of G.T.s. bench marks 
- River Course/Canal 
- Head works/Diversion Site/Fall/By-pass system. 
- Water Conductor system 
- Penstock, Forebay, 
- Power House, Switchyard, Tailrace  
- Camp/Buildings 
- Communication and approach roads.  
3.2 Hydrological Surveys 
(a) For high head/medium head schemes 
 
- River/stream cross sections 
- Gauge and Discharge stations 
- Tail water curves  
(b) Canal fall schemes 
- Canal discharge data 
3.3 Meteorological Surveys  
- Rain gauge stations 
- Meteorological Observatories  
-  

CHAPTER-4 WATER RESOURCES (HYDROLOGY) 
 

4.1 Surface water  
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- Catchment area  
- Existing uses  
- Rain fall data 
- Climatological parameters like temperature – humidity – wind, sun-shine, etc.  
- Gauge and discharge data 
- Sediment (suspended and bed-load) in flow and grain size composition.  
- Flood estimation  
 
4.2 Water Quality  
- Dissolved and suspended materials 
- Suitability of water 
4.3 Design Flood (Wherever applicable) 
 

CHAPTER-5 GEOLOGY 
 

a) For high / medium head schemes 
- Regional Geology 
- Geology of diversion site/ Power house site 
- Geological explorations -  
- Drill holes - pits, etc. 
- Seismicity 

b) Canal fall schemes 
- Soil bearing capacity under structures proposed. 

 
CHAPTER - 6  CONSTRUCTION MATERIALS 
 

6.1 Sources and tests carried out 
6.2 Requirements - quantities of principal construction materials 
6.3 Concrete Materials  

- Coarse aggregate 
- Fine aggregate 

 
6.4 Masonry materials 

- Stone 
- Bricks 
- Tiles 
- Fine Aggregate 

6.5 Cement, possolane, lime & kankar 
6.6 Steel 

- Structural steel 
- Reinforcement steel 
- Plate steel 
- Special steel, etc. 

6.7 Scarce materials 
- P.O.L. 
- Explosives 
- C.G.I. sheets etc. 
- Gas 
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CHAPTER - 7 PROJECT PURPOSES 
 
7.1 Present development 

- Existing power facilities 
- Generating capacity 
- Transmission system 
- System loads 
- Load factors 

 
7.2 Proposed development 

- Existing markets 
- Growth trends 
- Load forecast 
- Firm power 
- Secondary power 
- Installed capacity 

 
7.3 Transmission System 
7.4 Rural Electrification 

 
CHAPTER - 8 CONSTRUCTION PROGRAMME 
 

8.1 Bar Chart showing quantity - wise & item wise target of construction 
8.2 Material planning 
8.3 Plant and equipment planning 
8.4 Man power planning 
8.5 Dewatering 
8.6 Workshop and transport equipment 
8.7 Model of construction 

- Departmental 
- Contractor / Agencies 

8.8 Organisational set up 
8.9 Services and utilities (wherever applicable) 

- Colony 
- Water supply 
- Power supply / Construction Power 
- Sanitation  
- Telephones 

8.10 Procurement of materials 
8.11 Work programme - season - wise 

 
CHAPTER - 9  COSTS 
 

9.1 Abstract of cost 
9.2 Quarter-wise / Year-wise phasing of expenditure 

 



 132

CHAPTER – 10 BENEFITS AND FINANCIAL ASPECTS 
 

10.1 Direct benefits  
- Firm power 
- Secondary power 

10.2 Indirect benefits 
10.3 Financial aspects 

 
- Expenditure 
- Annual Operating 
- Maintenance 
- Replacement costs 

 
10.4 Cost Benefit Ratios & Annual Returns 
10.5 Financing (cash flow studies) & schedule of repayment of loans 

 
CHAPTER 11 ENVIRONMENTAL & ECOLOGICAL ASPECTS 
 

- Site selection 
- Physical aspects 
- Resource linkage aspects 
- Socio-cultural aspects 
- Public health aspects 
- Preventive / corrective measures 
- Estimation for measures 

 
SECTION - IV - DESIGN REPORT 

 
CHAPTER 12 WATER & POWER STUDIES 
 

12.1 Data available 
12.2 Parameters of diversion structure 
12.3 Capacity of water conductor System 
12.4 Power Potential 

- Installed capacity 
- Load factors 
- Firm power 
- Secondary power 

 
12.5 River Diversion  during construction 

 
CHAPTER - 13 DESIGN CRITERIA OF MAJOR COMPONENTS OF SCHEME 
 

13.1 Barrage / Weir / Intake 
 

- Axis 
- Section (Sluices, over-flow section, head-regulator, road bridge) 
- Design criteria (as applicable) 
- Gates & operating bridge (as applicable) 
- Spillway (as applicable) 
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13.2 a) High head / medium head schemes 
  Water Conductor System 

- Alignment 
- L-section 
- Typical cross-section 
- Hydraulic design  
- Lining 
- Sub-surface drainage 
- Cross drainage works 
- Desilting chamber 

 
b) Canal fall Schemes 
- Automatic by-pass arrangement for canal power house 

 
13.3 Forebay with sill escape 

- Design criteria 
- Typical section 
- Diurnal storage 

 
13.4 Penstock 

- Layout 
- Hydraulic & structural design 
- Economic diameter 

 
13.5 Power Plant & Power House 

- Layout (installed capacity, stages of construction) 
- Structural design criteria 
- Generating equipment ( Turbines, Generators, Governors, Switch panels) 
- Mechanical equipment & auxiliaries - 

(Water supply, compressed air, oil & dewatering system, generator hall, draft-
tube & gantry crane, pressure relief and butterfly valves, air-conditioning & 
ventilations systems, fire-fighting equipment, etc.) (whatever and wherever 
applicable). 

 
13.6 Auxiliary Power Supply 
13.7 Swithcyard 
13.8 Grounding System 
13.9 Transmission Lines 
13.10 Power Circuits & lighting circuits 
13.11 Telephone system 
13.12 Tail-Race Channel 

- Draft tube gates 
- Tail-race rafting curve 
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SECTION V - COSTS & ESTIMATES REPORTS 
 
CHAPTER - 14 ESTIMATES OF COSTS 
 

14.1 Major items of works & explanatory notes 
- Outlines of the schemes 
- Brief description of main components & structures 

14.2 Abstract of Cost 
- General abstract of cost 
- Detailed abstract of cost 

14.3 Detailed Estimates costs 
- Explanatory notes 
- Details of provisions made under various sub-heads 
- Brief explanation for the basis of provisions 

14.4 Composition of units 
Unit - I  Head works including diversion weir/barrage regulator etc. 
Unit - II Water Conductor System 
Unit-III Hydro-electrical installations 
- Power plant & appurtenent works 
i) Civil works 
ii) Power equipment 
- Transmission lines 
- Sub-stations 

14.5 Accounts classification 
- Direct charges 
I - works 
II - Establishment 
III - Tools & plant 
IV - Suspense 
V - Receipt & recoveries on capital account 
- Indirect charges 
a) Capitalized value of abatement of land revenue 
b) Audit and account charges 

14.6 Provision under 1 - works 
A - Preliminary 
B - Land 
C - Works 
J - Power plant appurtenances (civil works) 
K - Buildings 
M - Plantations 
D - Miscellaneous 
P - Maintenance 
Q - Special T&P 
R - Communications 
S - Power plant & electrical system 
      Losses on stock 
      Unforeseen items 

14.7 Analysis of rates for working of machinery 
14.8 Analysis of rates for principal items of work 
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SECTION VI - DRAWINGS 
  

- Index map of the scheme showing the location of major components. 
- Catchment area plan showing location of Hydro-meteorological stations 
- L-sections of the river showing maximum flood level, minimum water level etc. 
- X-Section of river at head works 
- Stage discharge curve of the site at Head works and Power House and tail water rating 

curve. 
- Plan showing location of the bore-holes drilled and pits excavated, site geology and bed 

rock contours, etc. 
- Section along the axis of the head works showing MWL, FRL, DWL, LWL, log of bore 

holes drilled pits excavated along the axis upstream & downstream. 
- Cross-section through spillway (if applicable). 
- X-section of the power house generating system from inlet to outlet. 
- Layout plan of power house and appurtenant works with contours 
- L-Section of the power house 
- Plans of the power house at different elevations. 
- Map showing the general layout, including the head works, water conductor system, 

power house, step-up substation, out-going transmission lines etc. 
- Penstock alignment showing the ground profile and position of anchor blocks. 
- Single line diagram showing switching scheme, Instrumentation & Protection scheme. 
- Switchyard layout plan with contours 
- Penstock steel liner and bend details 
- Plan and Sections of anchor blocks 
- Colony layout plan 
- Typical plan and sections for residential and non-residential buildings. 
- Organisation Chart 
- Master control network for construction programme of the scheme. 
- Bar Chart, showing the construction programme and programme of development of 

benefits. 
- Details of typical cross drainage work 
- Layout plan, L-Section & Typical X-Section of tailrace channel. 
- Layout plan sections of forebay/balancing reservoir with contours. 
- Layout plan of head works and section with contours 
- Layout, L-Section and typical X-Section of water conductor system with contours. 

 
SECTION VII - SCHEDULE OF ITEMS 

 
1. GENERAL 

- Statement of work 
- Description of masonry 
- Description of power plant 
- Records of test-pits and borings 
- Hydraulic records and data  
- Diversion and dewatering 

 
2. EXCAVATION 
 

- Clearing of site 
- Stripping bluffs of loose rock 
- Classification 
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- Blasting 
- Excavation for head works and appurtenant works 
- Backfill 
- Disposal of materials 
- Drilling and tests 
- Measurements 

 
3. CONCRETE 
 

- Composition 
- Classification 
- Cement 
- Sand 
- Coarse aggregate 
- Admixtures 
- Water  
- Batching 
- Mixing  
- Test 
- Temperature of concrete 
- Forms of concrete 
- Preparation for placing concrete 
- Placement of concrete 
- Weather conditions 
- Finishes & finishing 
- Protection, curing & repairs of concrete 
- Reinforcement bars, fabric, Anchros 

 
4. BARRAGE / WEIR / HEAD REGULATOR (as applicable) 
 

- Preparation of work areas 
- Stripping 
- Excavation of cut-off trench 
- Preparation of foundation 
- Concrete in foundation 
- Concrete in main structure 
- Concrete in Spillway 
- Chipping and roughening of concrete surface 
- Measurement of concrete 
- Furnishing, Installing gates, Mechanical equipment and hoists, etc. 

 
5. MECHANICAL AND ELECTRICAL INSTALLATIONS 
 

- Hydraulic turbines 
- Generator and appurtenances 
- Over-head travelling crane 
- Grounding system 
- High voltage buses 
- Control room panels and boards 
- Switchyard structure 
- Carrier current communication system 
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- Penstock gates / valves & hoists 
- Draft tube gates and stop-logs & hoists 
- Track rails 
- Drainage pumps 
- Water supply intakes 
- Trash racks 

 
6. POWER HOUSE 
 

- Excavation for foundation 
- Concrete in power plant structure 
- Contraction and expansion joints 
- Installation of reinforcement bars & electrical metal conduit 
- Walls, ceiling & floors 
- Damp proofing 
- Terrazzo flooring 
- Bonded concrete finish 
- Glass block panels 
- Metal folding doors 
- Metal swing doors/rolling shutters 
- Metal sash windows and window operator 
- Painting 

 
7. MATERIAL FOR CONSTRUCTION 
 

(i) Stone 
- Stone for coarse aggregate for concrete work 
- Crushing & grading 
- Storage 

 
(ii) Sand 

- Natural sand 
- Manufactured sand 

 
(iii) Tests 
(iv) Water 

- for mixing 
- for curing 

(v) Cement 
(vi) Steel reinforcement 
(vii) Structural steel 
(viii) Miscellaneous steel work 
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Annexure-I 
 

SECTION - VIII 
 

LOCATION AND DEPTH OF EXPLORATORY / HOLES / PITS ETC. 
 

Minimum pattern of drilling 
 

S. 
No. 

Structure 

Spacing of drill holes / Pits etc. 
 

Depth of drill holes / pits etc. 

1. Barrage and Weirs One drill hole at the middle and one 
drill hole each on either abutment. 

Drill hole 1.5 to 2 times the 
maximum head of water below 
the average (foundation level or 5 
m. in the fresh rock, whichever is 
less). 
 

2. Power House Two drill holes covering the area Drill hole one to two times the 
maximum width of the structures 
or 5-10 m. in the fresh rock, 
whichever is less. 
 

3. Water Conductor 
System 

Pits 500 m apart will suffice. Equal to the full supply depth of 
canal or one mevre below the 
designed bed level in rock, 
whichever is less. 
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Annexure-II 
SECTION - VIII STANDARD NORMS AND SURVEYS 

 

S. 
No. 

Site Area to be surveyed/ Extent 
of surveys 

Scale Contour 
interval 

Remarks 

1. General 
layout 

The survey should extend from 
2 km u/s of diversion structure 
to 1 km d/s of the junction of 
tailrace channel with the river 
and should cover all the 
components of the project 

1:10000 5 m If the terrain is hilly, spot 
levels should be taken by 
tacheometer. If the area is 
reasonably plan, block-
levelling on a suitable grid 
should be done. 

  River cross-sections @ 200 m 
intervals to cover both the 
banks well above the highest 
flood marks and include power 
channel if the channel 
alignment is close to river 
course. 

1:1000 - On the river X-section at the 
axis of the diversion 
structure, following 
information should be 
indicated. 

(i) Date of survey and water 
level on that date. 

(ii) Maximum observed 
HFL 

(iii) Minimum water level 
2. Diversion 

structure 
All area covering 50 m u/s and 
50 m d/s of the structure and 10 
m above highest flood level. 

1:200 2 m -- 

3. Water 
conductor 
system 

Contour plan of an area 
covering 20 m towards the hill 
side and 10 m towards the 
valley side. 
L-section 
X-sections at 100 m interval 
and at locations where 
topography changes abruptly. 

1:1000 
 
 
1:1000 
1:1000 

5 m 
 
 
-- 
-- 

On the river X-section at the 
junction of tail-race channel 
and the race channel and the 
river, maximum and 
minimum water levels in the 
river should be indicated. 

4. Penstocks The area for contour plan 
should include intake, forebay, 
length of penstcks and a width 
of 20 m on either side of 
penstock alignment 
L-section 

1:500 
 
 
 
1:500 

2 m  

5. Power 
House 

Contour plan should cover 
sufficient area to include 
different alternative layouts of 
power house and switchyard, 
and tailrace channel, if its 
length is short 

1:500 2 m  

6. Tailrace 
Channel 

If the length of the tailrace 
channel is large, the area to be 
surveyed should be governed 
by the norms described in (3).  

   

7. Colony Contour plan of the required 
plan 

1:1000 2 m.  
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