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· Occurrence of water on earth and its movement – the Hydrologic Cycle, Surface and Ground water 

· Importance of water resource management

· Surface Water
· Diversion and Storage Schemes

· Single and Multipurpose Projects

· Diversion Schemes

· Diversion Headworks – components and their functions

· Distribution of water – canal systems

· Basics of canal alignment and design

· Types of canal works – falls, regulators, cross drainage works etc.

· Storage Schemes

· Reservoir Planning

· Preliminary Surveys

· Mass curve 

· Flood Routing

· Economic Considerations

· Sedimentation

· Environmental impact

· Dams

· Type of Dams and their suitability for different conditions

· Basic design criteria and causes of failure

· Spillways

· Types and their characteristics

· Terminal structures – energy dissipation

· Special problems of hilly streams 

· Ground Water
· ccurrence and exploration

· Classification of aquifers and aquifer parameters

· Pumping tests

· Preliminary Well Hydraulics and discharge computations

· Elec, mech Indus, agri, envir, production,,elctronic, civil 
· Decision Support Systems in water resources – preliminary concepts

HYDROPOWER ENGINEERING

Engineers Degree Student (Civil /Agriculture)

· Energy Resources and types of generation




(2)

· Hydropower

· Thermal power

· Solar power

· Wind power

· Hydrological analysis







(6)

· Stream gauging

· Stage discharge curves

· Peak flow estimation

· Mass curves and Flow duration curves

· Estimation of power potential






(4)

· Peak load and base load stations






(2)

· Firm and secondary power






(2)

· Pondage and storage







(2)

· Choice of power plants and their classification




(2)

· Components of hydropower plants





(8)

· Intakes

· Tunnel

· Penstock

· Surge tank

· Power channels etc.

· Power House

· Types of turbines and their characteristics and provsion for testing




(6)

· 
· 
· 
· 
· Power plant equipment, instrumentation and controls





(4)

· Economic considerations







(4)

· Pricing of electricity

· Investment planning

Policies and laws
References

· P.S.Nigam, Handbook of Hydroelectric Engineering

· Wang, Modern Power System Planning

· CBIP, Hydropower Resources in India……..

· Gulliver and Arndt, Hydropower Handbook….

HYDROPOWER DEVELOPMENT 

Engg. Degree Level (Electrical/Mechanical/Instrumentation/Electronics Engineering)

INTRODUCTION 
Type of Hydro-electric development, classification, Techno Economic studies for size & type, Speed rise and Pressure Rise, studies for performance requirements
         (L5-T2)

Hydraulic Turbines and Governor – Types; selection criteria, Model testing, specification 








         (L5-T2)

Hydro Generator and Excitation System– Types; selection; Characteristics; Specification; Testing 






         (L4-T)

Power Transformer – Types; Characteristics; Specification and Testing      (L2-T)

HV Circuit Breaker -  Types; Characteristics; Specification and Testing
          (L2-T))

Control & Protection (i) Protective Relaying and Metering of Hydro Generators; Turbines, Transformers, Bus Bars and Outgoing Feeders.


          (L4-T2)

(ii) Control and Monitoring System for Turbines, Generators, Exciters; Transformers; Breakers








          (L4-T2)

(iii) Power Plant Start/Stop, running control and Annunciation 

          (L3-T1)

Electrical Auxiliaries – Auxiliaries Power; DC System; Power & ControlCables and Cabling; Lighting System; Grounding System



          (L4-T2)

Mechanical Auxiliaries – EOT Crane; Cooling Water System; Dewatering and Drainage System; HP & LP compressed Air System; Fire Protection; Ventilation and Air conditioning








          (L4-T2)

Switchyard Equipment – Isolators, Potential Transformers, Current Transformer; Lighting Arrestors; Switchyard and Structures 
Power evacuation arrangements



          (L4-T1)

Erection,Commissioning and Field Testing





          (L2-T)


 









        L42-T14


AUTOMATION In waterresources and hydropower  Plants 

Prerequisite Courses: 1) Basic Electric Engineering, 2) Basic Digital Electronics 3) Power Electronics 4) Electromechanical Energy Conversion

	Course Contents

(Total contact hours 40)
	Total hours allotted per semester 

	INTRODUCTION

1.Sources and forms of energy, types of power plants, elements of hydropower scheme, hydropower development in India.

2.Hydro Powerhouse structures-substructure and superstructure Layout and dimensions, 

3.Hydropower plants classification: Surface and underground power stations, Low, medium and high head plants-layout and components,  microhydel units.

4.Different curves: Load curves, load duration curve, Connected load, maximum load, peak load, base load and peak load power plants, load factor, plant capacity factor, plant use factor, demand factor, diversity factor,


	6

	CIVIL STRUCTURES (Limited only to the introduction of each term)
1.Civil engineering works: dams, earth fill, water conduits, spillways, and other open channels, surge tanks, general construction.  

2.Hydraulic structure for power plants: Control of water delivery to turbines, control gates,  Pumped storage installations. penstocks; discharge tubes for hydraulic turbines; 

3.Head losses, energy losses and efficiency. 
Water resources    

	

	HYDRAULIC TURBINES (Limited only to the introduction of each term)

 1.Turbines for electric power generation: Basics of Pelton wheel impulse units, Francis mixed flow, Propeller, Kaplan and Cross flow,  power and efficiency; high, medium and low head applications, 
2. Control of frequency and power loading
3. Turbine instrumentation: speed calculation, Valve actuation, auto-start-up, thermal stress control, condition monitoring and power distribution instrumentation.

-2-
	

	MONITORING

1. Regulation and monitoring: Hydroelectric power generation, automatic regulation and monitoring of voltage and frequency. 

2. Modelling & Simulation: Computerized modeling & simulation of Electric Machines, data acquisition and logging.


	8

	CONTROL ASPECTS

1.Feedback Systems: Cascaded feedback systems.  Feed forward control systems
2.Servomechanisms: Hydraulic servomechanisms,
Introduction to oil hydraulics.  Valve controlled hydraulic motors.  Pump controlled hydraulic motors.  Electrohydraulic servo systems.  Electrohydraulic position servo.

	8

	PROTECTION:

1.Principles of power system protection: system Vs apparatus protection, analog Vs   digital protection, 

2.Protection system components: potential and current sensors, relays, fuses, circuit breakers, Computerized status monitoring, zone protection, back up schemes, 

3.Protective relays: Type and classification of relays, different types of relays: differential and percentage differential relay, impedance, admittance, reactance relays, distance protection concept, Carrier and pilot wire systems, Significance of computerized protection systems.
4.Power circuit breakers: Arc characteristics, arc interruption, arc gaps, 

Types of circuit breakers: air, oil, vacuum, SF6, automatic circuit re-closers
5. Apparatus protection: generator, transformer, transmission lines protection systems

	8


Reference Books:

BadriRam, D.N. Vishwakarma: Power System Protection and Switchgears, TMH

Varshney R.S. Hydro Power Structures, Nem Chand & Bros.

Sunil S. Rao Switch gear and protection  
Elgerd   Electrical Energy System Theory  McGraw Hill   
Stevenson  Elements of Power System Analysis McGraw Hill 
 

Elgerd, Electrical Energy System Theory , Mc Graw-Hill
Deshpande,  Elements of Electrical Power, Station Designs  Pitman & sons.
Willenbrock and Thomas,  Planning, Engineering and Construction of Electrical power generating facilities  John Wiley and Sons.
 SHORT TERM PROGRAMME IN WATER RESOURCES/HYDRO POWER DEVELOPMENT

 FOR ENGINEERING DEGREE HOLDERS

	Week
	Topics to be covered 

	I
	Water Resources: 

       Global and National International Scenario, National and Interstate issues 

Distribution, types of development, 

Environmental Impact of Projects, 

Hydrology and Hydrometry

	II
	Water Resources Projects: 

       Types, uses, planning design criteria, economics, 

Modes of partnership.

	III
	Hydropower Project: 

       Power Senario, Potential, Present Pace of Development 

Types of Projects: 

       Large and multipurpose projects, small projects, stand alone projects, 

      Economics and Environmental Impact of different type of projects. 

	IV
	Power: 

      Generation, Transmission, Distribution in Rural Areas, 

Private sector participation. 

	V
	Project management: 

a. Types of Projects, issues and dimensions in water management projects 

b. Project identification conceptualization, implementation, monitoring, review and control 

c. Preparation of Pre-feasibility Report, Detailed Project Report, 

d. Raising of Resources, Deployment of Resources, investment decisions. 

e. Technical feasibility, commercial, financial and economic viability. 

f. Power Purchase agreements, contract   agreements, obligations. 

g. Use of project management soft wares



	VI
	Forest:

         Conservation, Soil Conservation, catchment treatment, land acquisition,  forest laws. 

Land slides and earthquake hazards and risks.

Public awareness and participation, 

Resettlement and Rehabilitation issues, 

Laws rules and regulations related to water resources and projects (national and state) 

Rain water harvesting and water recharge.  




Hydro Development Engineering

Engg. Diploma 






L-42  T-14 hrs

1. Renewable Energy Sources:

· Brief idea about Solar, Wind, Bio-mass, and Small Hydro.

· Potential of Renewable Energy Sources in India.

· Advantages of Renewable Energy Sources over Conventional Energy Sources.

2. Hydropower Development:

· Sources of energy, Importance of electric power.

· Power Plants, Different Types of Power Plants, Importance of Hydropower Plant, and Merits of Hydropower Plant over Thermal & Nuclear power plant.

· Hydropower development in India and Uttaranchal State. Determination of power potential of any site.

3. Investigation and Management of Landslide:

· Introduction to landslide and other mass movements, their mechanism and causes.

· Landslide identification, investigation and mapping.

· Landslide hazard zonation and risk mapping.

· Preventive/corrective measures of landslide control.

· Use of geographical information system in landslide hazard mapping and database management.

· Landslide instrumentation and monitoring.

· Dissemination of information, their use in disaster mitigation and management.

4. Environmental Impact Assessment for Hydropower Projects:

· Environmental impact of canal, dams, hydropower generation.

· Environmental impact assessment methodology including statuary requirement & procedures for obtaining environmental clearance for hydropower Projects.

· Modeling & Forecasting of Environmental parameters including as an environmental management tool & other environmental survey techniques.

5. Hydropower Station:

· Brief idea about Major/Small/Mini/Micro Hydropower Stations.

· Layout Plan of Different Hydropower Stations.

· Brief idea about Generators and Turbines used in Major/Small/Mini/Micro Hydropower Stations.

· Installation of Generators and Turbines in civil engineering point of view and their maintenance.

· Hydropower Stations in Tunnel.

6. Re-habilitation:

· Techno-economic survey of affected area.

· Survey of land for Rehabilitation of affected people.

· Rehabilitation Policy of Government.

Practical works

1. Visit of nearby major and small hydropower projects.

2. Case study of at least one small power project.

3.
Preparation of a project of small or mini or micro power station.

WATER RESOURCES ENGINEERING.

Engg. Diploma Level Subject (Art/Agriculture)
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Government Hydropower policies, environmental issues, SWOT-(Strength weakness opportunity threatening) of hydropower projects, type of clearance required for Hydropower project, master plan,  topography, catchments area, types of streams, allotment of site-(Open bid, Mou, Joint venture).

2.4
 Survey & investigation, PFR-(Pre-feasibility report), DPR (Detailed Project Report), Process of  development of site (announcement, allotment, clearance, agreement, commissioning).Types of survey- Topographical, metrological, hydrological, ecological, geological. Arial Rainfall Measurement, Type of flow measurement Devices-(Notch, weir, flume), dilution method, and Flow duration curve (important), flood – discharge estimation kripitech formula, dickens formula, English formula, hydrograph, unit hydrograph.

2.5 Financial institution, SOI Map, Cost / Estimation – wheeling charges, Banking, Moratorium, PPA-(Power purchase agreement), SERC-(State electricity regulatory commission) Hydrological cycle.

(1) INTRODUCTION—General, Hydrology History, Meteorology, Water Availability on Earth. (02)

(2) WATER RESOURCES PLANNING—Water Resources in India, Purpose & Classification of Water Resources Development Projects, Functional Requirements of Multipurpose Projects, Strategies for the Future. (02)

(3) HYDROLOGY—Hydrologic Cycle, Precipitation, Runoff, Hydrograph Analysis. (04)

(4) REMOTE SENSING APPLICATION on WATER RESOURCES—Satellite Imageries, Geo-Investigation, Forest Cover, Weather Forecasting. (04)

(5) PRECIPITATION & PRECIPITATION LOSSES—Forms & Types of Precipitation, Rainfall in India, Measurement of Rainfall, Design Storm, Evaporation & its Estimation, Reducing Reservoir Evaporation, Evapotranspiration, Interception, Storage in Depression, Infiltration, Watershed Leakage. (05)

(6) GROUND WATER—Subsurface Zoning, Water Bearing Material, Aquifers, Steady, unsteady & Ground Water flow. Well Hydraulics, Well Losses, Stream & Seawater Intrusion, Groundwater Investigation. (05)

(7) STREAM FLOW—Terminology, Factors Influencing Runoff, Runoff Computation, Runoff Simulation Models, Storage, Discharge Measurements. (04)

(8) HYDROGRAPHS—Concepts & Components, Unit Hydrograph, S- Hydrograph, Distribution Graph. (03)

(9) DESIGN FLOODS—Introduction, Design Floods, Flood Estimations, Analysis of Regional Flood Frequency. (03)

(10)RESERVOIR PLANNING & DAM PLANNING—Investigation, Site Selection, Zones of Storage, Storage Capacity, Sedimentation & Control, Single & Multipurpose Reservoir, Flood Routing. Classification of DAMS, Factors Influencing selection of Dam, Site Selection. 06

 (11)SPILLWAYS & DIVERSION HEADWORKS—General, Types, Energy Dissipation, Indian Standards Criteria, Gates, Outlet works. Diversion Headwork Components, Weirs, Khoslas Theory, Silt Control, Site Selection, Effect of Weir on Regime of River.

(12)WATER POWER ENGINEERING—General, Classifications, Principle Components, Site Selection of Hydro-Power Plants, Turbines Power House, Water Power Potential Assessment, Design of Hydel Channel.  

Suggested Books/References:

(1) H.R.Arakeri, Donahue,Roy—PRINCIPLES of SOIL 

                                                     CONSERVATION & WATER MANAGEMENT.

(2) R.K.Sharma—A TEXT  BOOK of  HYDROLOGY & WATER

                             RESOURCES.                                                      (Contd.-next page)                     

(3) H.Bower—GROUND WATER HYDROLOGY

(4) CENTRAL WATER COMMISSION,INDIA—(1988)-WATER

                                   RESOURCES of INDIA, Publication No.30/88,CWC, New Delhi

      (5)K.R.Karanth—GROUND WATER ASSESSMENT DEVELOPMENT

                                   & MANAGEMENT

(5) Indian Institute of Remote.Sensing,.Publications on WATER RESOURCES.

(6) K.C.Patra—HYDROLOGY &WATER RESOURCES ENGINEERING             

 HYDRO POWER ENGINEERING 

Diploma Engg. – Electrical/Instruments/ Electronics

1.
  Introduction to Hydro Power Energy:- (5)






1.1  Introduction to non conventional energy.

1.2  Types of energy – solar energy, wind energy, biomass energy, ocean & geothermal energy    and    

           hydrogen  energy etc.

1.3   What is hydro power energy? Need for hydro power energy and its   power estimation.

1.4   Law of conservation of energy, Route of energy conversion.

2.
Types of  Hydro Projects, Planning & Management (12)

2.1

2.2  
2.3 Government Hydropower policies, environmental issues, SWOT-(Strength weakness opportunity threatening) of hydropower projects, type of clearance required for Hydropower project, master plan,  topography, catchments area, types of streams, allotment of site-(Open bid, Mou, Joint venture).

2.4
 Survey & investigation, PFR-(Pre-feasibility report), DPR (Detailed Project Report), Process of  development of site (announcement, allotment, clearance, agreement, commissioning).Types of survey- Topographical, metrological, hydrological, ecological, geological. Arial Rainfall Measurement, Type of flow measurement Devices-(Notch, weir, flume), dilution method, and Flow duration curve (important), flood – discharge estimation kripitech formula, dickens formula, English formula, hydrograph, unit hydrograph.

2.5 Financial institution, SOI Map, Cost / Estimation – wheeling charges, Banking, Moratorium, PPA-(Power purchase agreement), SERC-(State electricity regulatory commission) Hydrological cycle.

3.
Description of  main parts of  Hydro Power Station. (15)

3.1   Block diagram of Small Hydro Power Station.

3.2   Dam, Details of desilting tank.

3.3   Storage & Balancing reservoir.

3.4   Pen Stock, Pipe Line & Tunneling.

3.5   Surge Tank, Valve House, Turbines.

3.6   Synchronous Generator.

3.7   Protection & Control equipment.

3.8   Governors (Mechanical, electro-mechanical). 

3.9   Synchronous Generator & its Construction, Types of Synchronous Generator -Self excited, 
         separately excited, self excited with carbon brush, self excited brush less.
Earthing and grounding
3.10 Operational principle of Synchronous Generator.

3.11 Speed frequency relationship.

3.12 e.m.f. equation for generator, Characteristics of Synchronous Generator (V-I  Characteristics).

3.13   Voltage regulation, open circuits charges, Short circuits charges, phase diagram short circuit ratio, parallel operation of generator or  synchronizing of generators (Dark & Bright lamp and Synchronoscope method) synchronizing-Current, Torque, Power, Load sharing between two alternator running in parallel,  Effect of change in excitation on terminal voltage.

3.14     Induction generator – Construction & Working Principle, slip speed, Self excited 

            Induction generator or standalone generator.

3.15      Power factor-pf, Most economical power factor, Real power factor, operant power factor, 

            leading & lagging power factor, pf correction methodologies.

3.16      Switchyards- 

1.       A      Transformer – its types, construction, rating, Star & Delta Connection, parallel operation, phase group of 3Φ transformer.

2.       B      Protection -Circuit Breakers, Short circuit current, Base KVA, Method of short circuit current, KVA calculation, fuse element, current carrying capacity of fuse element, Instrumental transformer,  Current transformer, Basic Principle of operation of circuit breaker, types of circuit breaker, oil circuit breaker, oil less circuit breaker, relay-its types – electromagnetic induction type, electromagnetic attraction, thermal, moving, static, Directional, Over Voltage & Over Current.
3.      C      Power transformer – differential protection, over current earth fault protection, SCADA- Supervisory control and data acquisition, ICCS- Integrated computer control system.
Power evacuation arrangements 
4.         Costing & Estimation (4)

5.




5.4 
5.5 .  

 HYDRO POWER PLANTS

Engg. Diploma (Mech./Chemical/ g.)

1.
HYDROLOGY 

Introduction The hydrological cycle, Measurement of run off, Hydrograph, flow duration curve, mass curve, Numerical Problems. 



            (3L+2L)

2.
Essential Elements of Hydro Power Plants
Catchment area, Reservoir, dams, Spill ways, conduits, Surge Tank, Prime movers, Draft tubes, power house equipment.





(6L+2T)

Government Hydropower policies, environmental issues, SWOT-(Strength weakness opportunity threatening) of hydropower projects, type of clearance required for Hydropower project, master plan,  topography, catchments area, types of streams, allotment of site-(Open bid, Mou, Joint venture).

2.4
 Survey & investigation, PFR-(Pre-feasibility report), DPR (Detailed Project Report), Process of  development of site (announcement, allotment, clearance, agreement, commissioning).Types of survey- Topographical, metrological, hydrological, ecological, geological. Arial Rainfall Measurement, Type of flow measurement Devices-(Notch, weir, flume), dilution method, and Flow duration curve (important), flood – discharge estimation kripitech formula, dickens formula, English formula, hydrograph, unit hydrograph.

2.5 Financial institution, SOI Map, Cost / Estimation – wheeling charges, Banking, Moratorium, PPA-(Power purchase agreement), SERC-(State electricity regulatory commission) Hydrological cycle.

3.
Types of Hydro Power Plants 

(a) High, medium and low head plants 

(b) Base load and peak load plants 

(c) Run-or-river plant with pondage 

Run-of-river plant without pondage

(d) Storage type plant and pump storage plants 

(e) Mini and microhydro plants 

(f) Under ground hydropower plants 




(6L+2T)

4.
Hydraulic Turbines

Classifications of water turbines, principles of working. 

(a) Impulse turbine – constructional details, velocity triangles power and ( calculations, governing of impulse turbines. 

(b) Reaction Turbines --, Francis turbines, propeller and Kaplan turbines, construction details, velocity triangles, power and ( calculations, degree of reaction, draft tubes, sp speed of turbine, cavitation and methods of prevention, principle of similarity, unit and sp. Quantity, selection of turbines, governing of reaction turbines.








(8L+4T)

5.
Auxiliaries of Hydro Power Plants. 

Exciter, governor oil system, lubricating oil system, coolant pumps, air compressors, drainage pump, cranes, gate hoists, valves etc. 



(4L)

6.
Control of Hydraulic Power Plants 

(a) Hydraulic control-different types 

Machine control-starting and stopping of voltage control of generators and system. Protection of machine against break down. 

(b)
Automatic and remote control of hydro plants-fully automatic plants, partially automatic plant, remote control of plants.



(4L)


7.
Electrical and Mechanical Equipment in Hydro Power Plant
Electrical Equipment-Generator, exciter, voltage regulators, transformers, switch gears, control room equipments. 

Mech. Equipments—Compressors, air duets, shafts, couplings, bearings, braking equipment’s for generator, oil circuits and pumps, cranes and other lifting devices, ventilation’s and cooling system, equipment for water supply and drainage equipment for power house lighting.






            (4L)

8.
Safety Measures in Hydro Power Plants 

Surge tanks, screens, sand traps, jets dispersers, pressure regulators, Preventative maintenance, erosion of blades and prevention. 



(2L+2T)

9.


10.
Lay out of Hydro Power Plant

Types of lay outs on the basis of types of plants. Schematic arrangement of different elements in a hydro power plant. 




              (3l+1t)

Cost of Hydro Power 

Calculations of hydro power, cost of hydro plant economics of hydro power generation (fixed cost, running cost, transmission cost) etc.                                            (2L)




REFERENCES:--


1.
Power Plant Engg. – P.K.Nag
 -TMH Pub. New Delhi 

2. Power Plant Engg. – R.K. Rajput—Laxmi publications New Delhi 

3. Power Plant Engg. – “F.T. Morse” affiliated to East West press pvt. Ltd Ned Delhi/Madras 

4. Power Plant Engg. – Mahesh Verma – Metropolitan book Co. Pvt. Ltd., 

New  Delhi


5.
Power Plant Technology – El. Vakil – TMH Pub. New Delhi

ENVIRONMENTAL SCIENCE

Engg. Diploma Level Subject





 (43 Hrs.)

	1.
	Introduction To Environment


	

	
	Definition and scope, components of environment, atmosphere, hydrosphere, litosphere and biosphere, structure and composition 


	(5)

	2.
	Introduction To Biological Systems 


	

	
	Life systems, pro and eukaryotic organizations, Metabolic principles; types of plants and animals. Producers, consumers and decomposers.


	(4)

	3.
	Concept Of Ecology


	

	
	Terminology and approach, ecosystem, types of ecosystems; structure and function, mineral cycling, energy flow and trophic chains. Development and evolution.


	(10)

	4.
	Environmental Pollution


	

	
	Sources, causes, assessment, effect, prevention and control of water pollution, air pollution noise and land pollution. 


	(6)

	5.
	Natural Resources 


	

	
	Strategies of management, concept of sustainability. Energy and environment and their relationship with human activities. Water Resources and utilisation, forest resources.


	(5)

	6.
	Global Environmental Problems
	

	
	Human health, settlements, management of rivers, lakes, forests, wild life and catchments. Role of society, NGO and Govt. agencies. Concept of urbanization and green cities. 
G;obal Warming,  green house causes and effects, carbon sequestraion
	(6)

	7.


	Innternational agreements and protocols 
National forest policy and Environmental laws and acts.
EIA


	(4)

	8.
	Some important case histories of environmental degradation.


	(3)


 

MANAGEMENT CONCEPT AND PRACTICES

For Degree Course 






               L-40 T-12



I
Introduction to Management : Evolution of Management Thought, Management Processes and Management Function.    (2 hrs)

II
Understanding organization design and structure organisation behaviour   (3 hrs)

III
Human Resource Management, Marketing Management, Quality Management, 


Strategic Planning (10 hrs)

IV
Financial Management including basics of financial accounting cost accounting and  management accounting. Investment decisions, raising of resources, deployment of resources and dividend policy   (12 hrs) 

V
Project Management including identifications of projects, technical feasibility, economic and commercial viability, pre-feasibility 
report preparation, project implementation, project monitoring, review and control, preparation of detailed project report, specific issues relating to water resources management. (13 hrs) 

ENVIRONMENTAL SCIENCE

Engg Degree  Level Subject 





         (42hrs.)

	1.

	Introduction to Environment


	

	
	Definition and scope, components, structure and composition; atmosphere, hydrosphere, lithosphere and biosphere


	(5)

	2.
	Introduction To Biological System


	

	

    
	Life-systems, cellular organization, biological spectrum; producers, consumers and decomposers.



	(5)


	3.
	Concept Of Ecology


	

	
	Ecosystem approach; basic kinds of ecosystems, un-subsidised natural solar powered systems, naturally subsidized solar powered systems, man subsidised natural solar powered systems, fuel powered urban industrial systems. Mineral Cycling, energy flow and food web. Renewable and nonrenewable resources, management and sustainability.


	(10) 

	4.
 
	Pollution Of Environment


	

	
	Sources, Causes, effects of water pollution, air pollution, thermal pollution, noise pollution and land pollution.


	(6)

	5.
	Energy and environment and their relation with human activity.


	(3)

	6.

	National and global environmental problems; human health, settlements, management of rivers, lakes, forests and wild life, global climatic changes.


	(4)

	7.
	Role of NOG’s and Society in prevention and control of environment. Concept of green cities.


	(4)

	8.
	Environmental policies and legislation. 


	(3)

	9.
 
	Some important case histories of environmental degradation.
	(2)


ENVIRONMENTAL IMPACT ASSESSMENT

Science, Art and Management And Other 

Post Graduate Course

(43Hrs.)

	1.
	Introduction To Environment


	

	
	Definition, scope, components, structure and composition. Environmental quality, monitoring and base line data.


	(4)

	2.
	Sustainable Development 


	

	
	Present and future development needs; exploitation of natural resources, environmental harmony, economic efficiency and social justice. Symbiotic relationship. Concept of carrying capacity.


	(6)

	3.
	Environmental pollution due to increasing growth rate, population and human interaction. Water, land and air pollution.


	(5)

	4.
	Environmental Protection acts, Rules and Standards.


	(4)

	5.
	Environmental Impact Assessment


	

	
	Definition and scope, preliminary screening requiring EIA of projects. Impact identification, Assessment of Impact; Impact Evaluation. Types of EIA, rapid and comprehensive. 


	(5)

	6.
	Methods of environment impact assessment; ad-hoc method, maps and overlays, check lists, matrix, cause condition impacts.


	(4)

	7.
	Procedure For EIA Clearance 


	

	
	EIA review and screening; state level screening, clearance from DOE and MOEF. 


	(2)

	8.
	Environmental Management


	

	
	Preventive policy of environment, waste minimisation, conservation of water and energy, use of renewable, sources, pollution audit, pollution control strategy, disposal of treated effluents, solid waste disposal concept of green cities, green belt development.


	(8)

	9.
	Post Project Monitoring


	

	
	Physical, biological and aesthetics.


	(4)




TOPICS TO BE COVERED IN SIX WEEKS  SHORT TERM PROGRAMME IN WATER RESOURCES/HYDRO POWER DEVELOPMENT

 FOR ENGINEERING DEGREE HOLDERS

	Week
	Topics to be covered 

	I
	Water Resources: 

       Global and National International Scenario, National and Interstate issues 

Distribution, types of development, 

Environmental Impact of Projects, 

Hydrology and Hydrometry

	II
	Water Resources Projects: 

       Types, uses, planning design criteria, economics, 

Modes of partnership.

	III
	Hydropower Project: 

       Power Senario, Potential, Present Pace of Development 

Types of Projects: 

       Large and multipurpose projects, small projects, stand alone projects, 

      Economics and Environmental Impact of different type of projects. 

	IV
	Power: 

      Generation, Transmission, Distribution in Rural Areas, 

Private sector participation. 

	V
	Project management: 

h. Types of Projects, issues and dimensions in water management projects 

i. Project identification conceptualization, implementation, monitoring, review and control 

j. Preparation of Pre-feasibility Report, Detailed Project Report, 

k. Raising of Resources, Deployment of Resources, investment decisions. 

l. Technical feasibility, commercial, financial and economic viability. 

m. Power Purchase agreements, contract   agreements, obligations. 

n. Use of project management soft wares



	VI
	Forest:

         Conservation, Soil Conservation, catchment treatment, land acquisition,  forest laws. 

Land slides and earthquake hazards and risks.

Public awareness and participation, 

Resettlement and Rehabilitation issues, 

Laws rules and regulations related to water resources and projects (national and state) 

Rain water harvesting and water recharge.  


ITI

Electrical trade center of excellanece

1. cabling

2. control/switchboard/instrument

3. Ytransformer

4. Generator

5. pumps compressors valves and gates
6. Metring

Mechanical

1. Hydraulic turbines

2. piping

3. welding/fabrication

4. machining

5. erection
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