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Hydro Power Stations
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election of g Site of Hydroelectric Power Plant

-1.1 Definiti )

4.2 Layout Of"'-lnlflons of Terms and their Significance in Capacity of Power Plant
e lZ"dl"O-G.'lec?ric Power Plant (Station)

"+ YYorking of Power P : . {

4.3 Types of Turbines r Flant and Function of Different Components
4.3. :
; $0mpur|50n between Different Types of Turbines
4.4 C.I Cl.ss'f'v P .es of Generqfo,—s Used in Hydroelectric Power Plant
4~5 o TSl ication of H-yd'ro-p|0nfs according to, Nature of Load
4.6 Li in £ Snd Demerits of Hydro-electric Power Stations :
- E:(se 2 ydro Power Stations with Capacities and number of Units in the State

* Exercise V7 S

(A) Basic Concept of Hydro-Power Generation:

. Generating stations are the energy conversion power stations. In hydro electric power stations,
a large quantity of water Is stored in dams. Thus, there is a potential energy. The stored water
from the high head is carried down by penstocks (pipes) to lower heads upto water turbine.
This system converts potential energy into kinetic energy which is utilized to drive water
turbines converting it into mechanical energy, which is utilized to drive the generator
converting mechanical energy into electrical energy.- —

(B) Classification of Hydro Power Plants: P
Hydro-quer Plants

(A) Based on installed (B) Avéilable water (3) Quantity of water (4) Nature of load
I : capacity head ' ’avai.lableA i J
-1, Large hydro 1. Low head plants 1. Run-off river plant 1. Base-load plants
f 2. Medium hydro 2. Medium head. (without Pondage) 2. Peak-load plants
3, Small hydro plants 2. Run-off river plant 3. Pump storage
4, Mini hydro 3, High head plants ~(with pondage) plants.
5' M l:y dre 3. Reservoir plants ;
6. Pico hydro ' ‘ : s »
stalled Capacity:
(C) Classification of plants Based on In filled 4.19 ity ‘ ‘
omeed [ Installed capacity range | Feedingto e oy
%No' Lar -;led—ro Move than 100 Mega Watt Large Grid System e
- . to 100 MW General Grid System
: edium Hydro | 15 MW to 10 0y
‘-% g;%i—l—ra%;’_ 1MW to 15 MW : General Grid System
“TW 100 kW to 1 MW 4 Isolated ® .
%> Micro Hydro | S KW to 100 kW _ Feeding to small rural, remote places
6. [ Pico Hydro Upto 5 kW —LIndividual industry or small area
6. = | Pico hydl® AN R :
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. Following arg”t'he }facw:’ : :
project: } be continUOU‘s'Y available as far 4 \ :
(i) Ample quantity of water at a reasonable head should D€ | ‘
possible throughout the year. L _ t a dam economically to store t, |
(i) The site should be such that it is possible to constru_C on the two sides of a river. ‘
water. Preferably there should be high, strong mou-ntalns the cost of foundation should
(ifi) At the site selected it should have strong foundation or
minimum.

of water. X
(iv) There should be no possibility of future:sources of Ieaﬁgﬁment Jrea so that the water in i \

(v). The dam or reservoir constructed should have large ¢ ;
should never fall below the minimum level. , \
(vi) The site should be approachable by road. '
~(vil) There should be possibility of stream diversion during _ |
(viiiy It should be near to load centre, SO that cost of transmi |
(ix) Local supplies of sand, gravel etc. should be available, 0 |

plant. S :
2.1.1 Definitions of Terms and their Significance in capacity of Power Plant

the period of construction.
ssion lines is reduced.
therwise it will increase the cost of

s

(a) Hydrology: _ : A :
System related with water in termed as hydrology. It relates with mass of water, head of |
water, flow of water (quantity). From the above data the work that water can do can be | *
calculated, which can be utilized to decide upon the installed capacity of hydro power stations. |

(b) Surface Run-off: - . |

It is that portion of precipitation which makes its way towards streams, lakes or oceans.
. Run-off can be possible only when the rate of precipitation exceeds the rate at which water |

infjltrates into the soil and after sm‘all a.nd large depressions on the soil surface get filled up |

with water. Also losses due to evaporation have be deducted. In general the run-off is given

by ’ |
7 R = P-E . ‘
where R = Run-off E
P = Precipitation l'

E = Evaporation

~ (c) Evaporation:
It is the-transfer of water from liquid to vapour state.
(d) Precipitation: ‘ :
This includes
types: ’
(i) Liquid precipitation (Rainfall)
(i) Solid precipitation (Snow, Hail)
(e) Significance of these on capacity of power plaht-

all the water that falls from atmos -
Phere to the earth __
‘ Surface. It is mainly of tW |

As we have seen previously, Run-off = T
represents all the water fall from atrggfsphezef'mtatlon - Ev
of water in vapour due to atmospheric Variatr' O earth surfac
- water available (stored) in a dam or |ake lons. Henc
~ Also knowing the head of water andigijansi Which can .
etc. can be calculate” *he- -
decides the installed M€QIME |

aporation R 1N
e and » Where precipitati®” |
€ We are apy

_@vaporation is conversi?' |
know the quantity °
ion of hydro-powé'
ke per/sec. or per/"
Is determined, whicl
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i Following are he factors to be ta
project: i
() Ample quantity of water at a reasonable head sho
(i) The site should be such that It Is possible t const

jon or
(i) At the site selected it should have strong foundation

(iv) There should be no possibility of futuressources 0 s
(v). The dam or reservoir constructed should have large €

(vi) The site should be approachable by road. _ o
(vii) There should be possibility of stream diversion during the P
(viii)y It should be near to load centre, so that cost of gransmission
(ix) Local supplies of sand, gravel etc. should be available, ot

UG
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; ‘ |
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e Of Wa o0
f leakad ment area so that the water in

should never fall below the minimum level.

iod of construction.
lines is reduced. :
herwise it will incréase the cost of |

plant.

(a)

(b)

(c)

(d)

(e)

4.1.1 Definitions of Terms and their Significlémce in Capacity of Power PI@

. Run-off can be possible only when the rate of precipitation exceeds the rate at which water

This includes all the water that falls from atmosphere to the

Hydrology: : - : ‘
System related with water in termed as hydrology. It relates with mass of water, head of

water, flow of water (quantity). From the above data the work that water can do can be
calculated, which can be utilized to decide upon the installed capacity of hydro power stations. |
Surface Run-off: - '

It is that portion of precipitation which makes its way towards streams, lakes or oceans |

infiltrates into the soil and after small and large depressions on the soil surface get filled up |

with water. Also losses due to evaporation have be deducted. In general the run-off is given ;
by '

R=P-E E
where R = Run-off l
P = Precipitation |
E = Evaporation v &
Evaporation: - . | | |
It is the transfer of water from liquid to vapour state. i
Precipitation: |

types:

(1) Liquid precipitation (Rainfall)

(ii) Solid precipitation (Snow, Hail)

Significance of these on capacity of power plant:

As we have seen previously, Run-off =
represents all the water fall from atmosphe

Precipitatio «-

CGHON - Bvaporati : o B
of water in vapour due to atmospheric var| re to earth gy Poration, where precipitati¢’ |
- water avallable (stored) in a dam or lake
- Also knowing the head of water and quant

e rface a
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etc. can be calculated, then usin Y of water it
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2z,

Hydro- :
. SY ) electric plants vl ,
uch a source can pe 're conti

Nuous
flow of water with large amount of hydraulic energy.

lake 0 g - .
Cross a river, r reserYOlr, at the high level or it can be formed by

: Zig' 4.1 represents a Jayoyt
am. The water Ut of hydro- '
surface in the reservolil;czic plant using a reservoir formed by constructing a
nown as head-race level :
S carri : el
el [ car?d through ‘penstocks to power house. The penstocks are
Owef : stance between AT y water under pressure from reservoir to a turbine. When
p ouse and they are o ir and power house, small reservoirs are provided near the
as forebays and penstocks are connected to forebays. They

are used to tempo
: rarily sto
required. re water when not required by plant and supply the same when

. water from storage resery
pipes of cast iron or R.C.C Oil‘hi
L. w

Dam

. iR Dam water ),
) =~ =] carrying {Z’

- iV

" “Transformer room

Control roorﬁ

o O o | ~Generator

Turbine
tailwater level

Supporting
block

SZoSSEoSEs2Ze—Tallrace

Draft tube _

plant in elevation

| race. The water from tail race
may flow to

Fig. 4.1: General arrangement of hydroelectric power

gh the turbines is discharged in the tai
f water at some point away from the power house oOf it

the same river on which the dam is built on downstream.
of Power Plant and Function of Different COmponent_sj

4.2.1 Working
red to storé the watef, which is.used to run the turbine.
| n be used throughout the

(a) Reservoir: It is requi _ d
(b) Dam: It facilitates collection of water at suitable head, which ca

by proper controls. { ; | _
(€) ':::;h r':ck? It prevents entry of debris which might damage the w

] runners or may choke nozzles of impulse turbines. |
) 1 It serves as a regulating reservolr. In case of plants having forebay, no

(d) Forebav:k ' ,—equired as the surge due to change in load will be »absorbed by the forebay
surge tan st ;

itself. bl D
s " -s a an
(e) Surge tank: This | “the turbine

flow
sudgenly, We S ect IS absorbed bY

+ Water after passing throu
joins the natural stream O

icket gates and turbine
]

ne. As the load on the turbine decreases
ammer effect on

the additional

rovided near the turbi
reduces suddenly. This causes a h

he surge tank by providing space for

n g .
n - penstock, This effect | ‘
of ] 1 water. ; ipe line of cast iron for taking water from the intake work and forebay to
r 3 . jtisap .

B () Penstock: jisa.
Lry; : ‘ ' the turbines: '

relme ISAOt on réalme COS
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(9) Power house: It is generally located at the foot of the dam and near tt?ee : iisliez:c;m:tlt is
located in such a way that the use of maximum possible head can _ he
turbines. sl

(h) Prime mover: Prime movers convert the kinetic energy of water into mreechuasr‘;;ala;nerrigy_
Commonly Pelton wheel, Francis, Kaplan. and Propeller type turbines a Prime
movers.,

(i) Spill way: This may be considered as a sort of s.afety V:I::e :Slrl p‘:; isdflbnw,
A spill way serves to discharge excess water in the reservoir beyon Sible
level, : ; : . '-I

(i) Intake: Since water level In the reservoir Is below the crest of the spill _WaY'; s?m: ""ldet has
to be provided to draw water from the reservoir as required. Leve! of intake is deci .ed by

the maximum drawdown of the reservoir, providing for the requirement that t_he intake
should be sufficiently below the minimum reservoir level so as tO_-Prevel;lt air bf'élng drawn
in, it should be arranged as high as possible. With such choice intake. is less likely to be
affected by floating trash. Also there will be less chance of interruption due to ice. For
locations where there will be wide fluctuations of water level, intake towers are often useq,
Screens or trash racks are used to prevent debris passing into the water passage..

(k) Tail race: The tail race is a water way to lead water discharged from the turbine to the
river. Water level of the tail race should be kept high enough so as to avoid cavitation near
the runners when the Francis or Kaplan turbines are used.

S

ro-electric power plants as prime

ARSARRE

+ The turbines used in hyd be classified

in following ways:
(a) According to the type of flow of water. (b) According to the action on fluid.
(a) According to the type of flow of water, consider the three axes. ,
(i) Axis along the shaft of the machine: The machines having flow of water along this
axis are called axial flow turbines, : :
(ii) Axis along the radius: The machines in wh
called as radial flow turbines.
(iii) Axis along the tangential directions:
 tangential flow turbines.

i A o
movers of alternator can

ich the water flows along the radius are

The turbines using this type of flow are called

(2) F

_ re most : , , Francis and Kaplan It
.( I)prlton Ry | remmony used in hydro-electric plants ag prime movers. th
elton wheel has 5 rotor equipped With buek : i .

are elliptica jn shape, VN buckets alp

. The buék ts used
realme ¢ &




T harkhand polytechnic Students

Rrefer Fig. 4 2, In th

5 - eSe t
kinetic energy 5 Ype of
nd the turbineg ;
L s o) Meang 0‘:[ ‘ Aving is'ﬂ:e total available head of ‘water is first converted into
. Duetoimpact of Water oStf‘)“ ater jet ZDe of large kinetic energy Is directed to impinge on
nt -

t rough o 3
The buckets are farm Uckets o o gh one or two jetsi
&d in OF, it will start turning or rotating.

after hlttlng in th tWQ hal
e ve : ’ :
which is of the ord il flects sicsj oy Splitting at the centre in such a way that the jet
T s 1=er of abouyt 10% tq fg;ys and then falls into the tail race at a low velocity
: OF v ° of the initial velocity. .
. y. .

ailable
be less as i ; ener :
passible as it can be, %Y In water Properly, the velocity of the discharge water shoutd

« In order to increage the out
spaced at equal distance alu ol

« The increase in numpey )
jets, which cause disturp
wheels may be yseq inste

]
Hydro Power Stations

ong thzoz:::ct NuMber of jets may be increased upto 4 and may be

¢ et mference of the wheel as'g:h'pwn in Fig. 4.2 (c).

ance in requires the bending of water pipe supplying water to these

ol Ofinc:vat?r flow. Hence, for increasing the power output, double
€asing the number of nozzles. - -

Bucksts

E’III

(a)

(b)

Fig. 4.2 pelton turbine

the total available head of water is partly used in
form of kinetic energy. They are mostly used for
as follows: \

(2) Francis Turbine: such turbines;

ne. In

.7 ~action type turbin ly in the :

Itis a reaction tY and party ¢ the Francis turbine a
the form of press the mai e

rar'
medium heads of W' raqime

ure eNerSY. i parts o
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(a) Guide apparatus:
Water inlet

Outlet

i ’ i Guide blades

Fig. 4.3: Francis turbine i : e .

It is an outer ring of stationary guide blades, which are fixed to the casing. The casing
istributes water evenly to the guide blades. ? g : i

e X ; in the casing to guide water into the guide vanes,

In some cases, stay vanes are also provided 4
gether if size Is large.

They are casted in sections and fitted to
(b) Inner ring: & ' :
ing the rotating blades is called the inner ring. E
ves at the centre axially. The pressure of s
o T

e The wheel or runner carry

Refer Fig. 4.3, the water flows radially inwards and lea : : !
esult into chances of cavitation. As the
B

the water at discharge may fall greatly which may r
t is required to provide a draft tube for

L)
pressure of water is less than atmospheric pressure, i
ts end is kept submerged in water to avoid entrance

discharge of water directly into tail race, i
of air. : . : -
e The Francis turbines are constructed in two forms: 4 . Sr.
Y »

(i) Horizontal type.
(i) -Vertical type.

The horizontal types are more accessible and provide higher speeds, but large capacity turbines

are generally vertical types.

e The guide blades are so designed that they can be turned along the axis parallel to the turbine
- axis for regulating the quantity of water. They can be moved in one direction or the other

direction simultaneously depending upon how the water passage is controlled.

These type of turbines have high efficiency at 3/4 f.l. and full-load. They can be designed for §

high speeds, hence their diameter and weight are less. At low speed its efficiency may fall to

¥

about 65% from about 92% on f.l.

(3) Kaplan Turbines:
* The Kaplan turbines are reaction type turbines. They ‘are also low-head turbines and hence for |

same output as that of Francis turbines they require large quantity of water.
: iir?;:sg;te :nd governing me_chanism similar to Francis turbine but in Kaplan runner the water
e turbine blades axially. Kaplan turbine consists of 3 to 6 blades which reduce the

frictional resistance.
The '~ f ir
e relative setting of inlet and outlet channels in Kaplan turbines are set in the manner shown

in Fig. 4.4, :

| e f:ed4t:isDuu:fto 'OIW head quantity of water required is large in such turbines

g } Nis uniformly to the runner, the walls of the spi na. i ' :

j ; blades are not adequate and they . e e spiral casing in
* These turbines run at ' realme .
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Water inlet—>

Y «—— '
‘ Water inlet

‘ Spiral casin i
Fig. 4.4: 9 Runner
.lKapIan turbine coupled to a generator

§ [2.3.1 Compari '
1 ; parison between Different Types of Turbinesi

as "regard with its type, head

% . The following table gi
1 fol gives the compariso i
. A n of different types
quired for operation and specific speeds at which they c:r? op’erate-
Table 4.2

specific speed, r.p.M.

Sr. No. Type of Turbine Classification

pelton wheel Impulse
Reaction

2, Francis
Reaction

Kaplan

tors used in Hydroelectric pPower Plant

lternating current 3.3 KV, 11 kv, 50 Hz syn
ing of a coré and a frame.
heet steel laminations

\ded steel frame. The

era
chronous

4.3.2 Types of Gen

are three phase, 2
ed in the stator consist

¢ 1t is built from thin alectrical quality s
| rings. The core is enclosed in the we

part of the machine.
of a rim, salient poles, Spo

§ . Generators used
generators. The armature is hous

. The core acts as a magnetic circui
and is given @ shape of heav¥ steel ring :
rotor is salient pole type and is the heavies

s The rotor houses the D. n winding and consists

hub. ,
. The fim Is used o gpacing and secur
excitation winding coﬂs.
the other end
: 0
* The hub serves tomount :\hz ;:)tf:)r
- supplied by means of brush€
'+ The pole coils 3¢ c

. For
110 or 220 volts: "%, rho gen
pilot exciters from realme

C. excitatio kes and a
es and carry the

ing the poles, it is made of metal cor
d and the hub at

d to the inside of rim at one en

ft. D.C. excitation to the rotor pole coils is

tating with the rotor. o
n winding which is excited by p.C.at,
driven through

n the main sha

h rest On slip-rings 10
rm the excitatio
plied by small D.C. gé

nerators
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*» Hence, in case of turbines running at low speed, the number of poles will be more, so that
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* In modern generators, static excitation system Is frequently used. The rotor poles are SPaceq Power System

very close together to form a continuous external diameter. (1) pe
* The thrust bearing is one of the parts of the generator. It takes up and transmits the joaq De
imposed by rotating parts and the pressure on the turbine runner to the structural elements of -
the power house. : cal
* Different types of thrust bearings may be used, it may be of plate type, roller type, spring type (iil)pe
or kingsbury type, or it may be the ail pressure type. : th
* Load equalization improves the performance of the bearing. Mechanical power developed by -
turbines is transmitted to the rotor of the generator as the shaft of turbine and rotor shafts are =
rigidly coupled. The rotor rotates at constant speed N r.p.m. -
e The stator consists of a 3-phase winding, consisting of large number of turns in each phase, 5
e The turns are formed by insulated copper rods laid in the slots of the stator. The rods are T

connected with jumper windings to form the complete turn. .
Speed of water turbines is much less. The rotational speed of .turbmes is related with the

" frequency of induced voltage by the following relation:

120 f
N =‘T ‘
where, N = Speed in r.p.m. of turbine
; f = Frequency of induced voltage which should be 50 in India
and P = Number of poles of generator

frequency of 50 Hz is maintained constant. /
The power output = \/3 V1. volt amperes and real power output = \[5 V1. cos ¢, watts, where
cos ¢ is load p.f. - .
Reactive power = \/3 VI, sin ¢ . . :

Generally, the power output of such plants is measured in Mega-watt, which is equal to
watt/10°. . . _ £ ' _

These generators run at low speed. If air cooling is used, then efficiency varies from 95% to
97.5% depending upon size. : ' ,

The voltages generated by hydro generator are 3.3 kV, 6.6 KV or 11 kV at 50 Hz. Transient |
reactance varies from 15% for high speed to 30% for low speed machines. The short circuit |
ratio is between 1 and 1.2, : (iif)

A proper value of flywheel effect is very essential. In case of small systems it should have a | ()
reasonably large value for satisfactory speed regulation under sudden changes in load, while in | )
case of a system consisting of large number of generators operating in parallel the value should | (vi)
be sufficient to avoid hunting and ensure stability under transient and fault conditions. R
The exciters are provided to supply the field winding of generators. They are D.C. shunt or | E::“”
i

compound generatorg. Their capacity is about.0.5 to 3% of the main generator capacity. In
Some cases, pilot exciters are used to excite the main exciter and are fixed to the same shaft of | (ix)

the generator. The exciter voltage is generally 110 V, 220 volt ‘ (x)
Acf.ordin t | ” : ) M\ :N e (!
i 9 to nature of load, the plants are classified as follows: L+ Fol

ase- 4 : ’
W B:s‘:?:d plants, (ii) Peak-load plants, (iii) Pumped storage plants for peak-loads 0
~%ad plants: T s :
POTan of the loag hese are the plants which operate to supply the load on the base | (it)

of large'capadty. urve. The load on such plants is Practically consta

The load f : Nt. They are generally |
a d act ¢ 2 : : ;
e Tost suitable g base-loadofr;: . E;gr;u:Ydro plants“w hich have large storage capacity | (iii;

used as base-load .
pl:arn-e .
realme ndage can also b
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(ii) Peak-loac
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Depen Plants: 4.9
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(iii)Pum ent area can g:"tlon of the ?cl,ant can supply ‘tg:ec\j::dbi ipily a5 pestc B P AR
th Ped storage used as bas ad. Reservolir pla LoNE pondage is enough, It
e avail plant Dase-load nts with sufficlent st
able st St Such ¢ or peskeload plants 3 ; storage or large
it yPe of plant is as shown In : re:mred'
' ig. 4.5. They are used when

buil
uilt to store water ;/tOf water for ge
nerati .
tion s insufficient. Generally, a storage sarid 15
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system. W the

. Water is d head-ra

: raw ce po ¢

These type of plant can from the Pondpthnr:ua?,aln' during the off peak-load hours of the
_ N be operated v ignte:;e penstock to operate the turbine.
onnected systems.

Head water
o _PONd

Penstoék
Head '

Water
house  Talwater

”3‘ .@ . -

; fo\lowing‘advantages:
(i) 1Itis simple in ‘construction, is robust and requires low mai
(i) No preparation time is required, hence can be put in service {nstantly.
ads without difficulty.

ntenance cost.

(ifi) It résponses to changing 10
e no standby 10sS€S:
rienced people are req

burnt, hence 1S pollution free:

(v) Few expe
(vi) No fuel is

t of very high output can be used.
% small.

(vii) A single uni
(viii) Running charges are ver
he plant remains constant if

(ix) Efficiency of t
(x) Plant is quite neat and clean. .
the turbines can be used for jrrigati

(xi) Water d'ischarged from ,
s of hydro—e\ectr

+ Following aré the disadvap-tage ol BV S
() Capital cost 0 enerators: civil engineerin
) - hilly are@ away from t

the plants are in M0 =
ins, long dry seasons will affect on the delivery of

(_iv) There ar |
uired to run the plant.

proper maintenance is carried out.

on and other purposes. '

ic power stations:
g work etc. are eno
he population, 1on

rmousty high.

g distance rransmission lines

(i)
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power Sy
) VLIST OF HYDRO POWER STATIONS WITH QAPACITlES AND NUMBER Q ] (Sr. N
NITSINTHESTATE . | £
. State “Place “Unit and capacnty m
Maharashtra Koyana ST.Iand II . ,
_ 4 x 70 MW 600 Mwy
: 4x80 MW
2 / Maharashtra I Koyana ST. III 320 Mw
: 4 x 80 MW
‘ 3. Maharashtra Koyana : ST. IV 1000 Mw
i . 4 x 250 MW
4. | Maharashtra KDPH 2 x 18 MW 36 MW
| | 5. | Maharashtra Vaitarna 1x 60 MW _ 60 MW
" | 6. [ Maharashtra Bhatgar 1x16 MW 16 MW
| 7. | Maharashtra _ | Tillari 1x 66 MW 66 MW
| 8. | Maharashtra , Bhira 2 x 40 MW 80 Mw
| 9. [Maharashtra | Eidari 3 x 7.5 MW 22.5 Mw
L 10. I Maharashtra A ' Veer 2x4.5 MW 9.0 MW
| _11. | Maharashtra | Radhanagari 4x1.2 MW 4.8 MW
‘ |12, | Maharashtra . | Paithan - 1x12 MW 12 MW
| __13. | Maharashtra | Vaitarna D.T. 1x1.5MW 1.5 MW
| _14. | Maharashtra | pawana 1x10 MW ' 10 MW
L 15 ['Maharashtra I Panshet 1 x8 MW . 8 MW
| _16. | Maharashtra | Kanher 1 x4 MW 4 MW
| _17. | Maharashtra | Varasgaon 1 x8 MW 8 Mw
| 18. | Maharashtra | Bhatsa 1x15 MW ' 15 MW
|__19. | Maharashtra | Dhom 2x1 MW __ . 2 MW
|__20. [ Maharashtra | Ujani ° 1x12 MW | 12Mw
|__21. [ Maharashtra ~___| Manikdoh 1 x6 MW . 6 MW
|22, [ Maharashtra | Dimbhe 1 x5 MW 5 MW
| 23. | Maharashtra- | Surya 1x6 MW 6 MW
| 24. | Maharashtra | Warna 2 x8 MW 16 MW |
|__25. | Maharashtra | Terwanmedhe  ° | 1x 0.2 MW 0.2 MW |
| _26. | Maharashtra .| budhganga 2x12 MW 24 MW |
L 27. | Andhra Pradesh- Mackund 3x17 MW : _
‘ 3 x21.25 MW 114.75 MW
|__28. | Andhra Pradesh Upper Sileru 2 x 60 MW | 120mMw |
29, Andhra Pradesh Lower Sileru ‘ 6 x 100 MW 600 MW \ ;
: (V plan) . By
Andhra Pradesh | Shri. Sailam 4 %110 MW ‘\ |
: 7 x 110 MW o | N
\(V plan) §
‘Umiam (Stage I) 4 %9 MW a I
2x9 MW SaMw | |
Subarnarekha 2 x 65 MW :
Jammu a . ' 130 MW
4 and Kashmir 1 ujh project 4 x 24 MW
' L 12 117 MW
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pawer syetet - | (Eloctrical gng
5 4. Gr, )
- (Sem

, No. X
g State ~
4.14 .
34. Ja
mmuy and Kashml Hydro Power Stations
B e T OGN g C Unit
35. | Ja han and capacity Install
35, 1Jammu anq kg Projay Fydel |y
36. | Kerala shmir Ject 5 % 4.66 MW
20 Low ; 23.3 MW
37. Kerala Sab‘ar Jhelum
—38. | Kerala arigiri 7 x 16 MW I 12mw |
] Shala 6 x 50 MW
39. | Kerala yar | 300Mw |
/,/4—(‘)""’— ch Iddlkl \ 3 x 18 MW \ 54 MW
e S Kuttiag| LV plan 3o Mw
. nnal Parambi Kulam \\ 2x25 | 75 MW
——T¢h : Periyar Three Stages | 185 MW
‘ ennai \ 4x35 140 MW
Kundha Stage I and 11
4 Stages 180 MW
43. Chennal Stage 111 245 535 MW
44, | Chennai Mettur t Stage IV 110 '
| i e dayar”“ed [ 4 x50 MW 200 MW
1 x 60 MW '
2 x 40 MW } 140 MW
45. Mysore =h - (IV plan :
arayath - Stage1 1782
Stage 11 534.6 }891 MW
46. Orissa . : Stage 111178.2
Balimela. - \ 8 x 60 MW 480 MW
-V plan
47. Punjab
J Bhakra-Nangal 5 x 90 MW Left Bank
2 x 24 MW
' Gangawal
1x29 MW (1084 MW
2 x 24 MW i
1 x 29 MW } -Kotla
‘ 4x120 Right Bank
48. Punjab upper Bari 3x15 MW 45 MW
Doab Canal
49. Rajasthan Jawahar Sagar ’3 % 33 .990MJVW
50. | Uttar pradesh Rihane (;X 51(1 - 300 I
desh Yamuna W Ak :
51. Uttar Pra , {11 plan
2x 17 ~ |\a33.5 MW
1%x11.25 MW '
1% 17 MW IV Plan
4 x 60 MW
. 4 x 30 MW :
pe 3 x 33 MW GO
52, | uttar Pradest aidhaka 3x9 MW 27 MW
53, | west eng?! Maithan 3 x 20 MW 60 MW
= W
s | west Bend® anchet il 1 x 40 MW 40:\‘W
al i
- ‘56, | west genga!
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Nuclear
pPowaer station

thermal

station

} Gas power

Hydro

lated areas due

Is avallable
: to radloactive

station electrig)
power station —POWer statiq,
Lower than Cost Is very Cost Is very less | Lesser Initial cost |g
hydro or very high high as dam
nuclear plant construction
Where ample Awéy from At any place Where fuel is Where ample
quantity of coal thickly popu-

avallable. Load
centre away

SUPPly of wate,
Is available in

are employed
Low as located
near load
centres

Space required Large space - Minimum space
requlred required

Transmission

and distribution
cost

Low as location
Is near load
centre

Very very low

Less space
required

1. -Write a note on energy’co
2. Give the Classification of h

3. As per size (capacit
4.

nservation.

ydro power plants,
Y) give the installed capacy

| r hydro plant,

Ll EXERGISE

from populated | hilly areas
pollution areas = ¢
Higher due to l Minimum Highest due to l Moderate cost | Practically
coal quantity- running cost oll cost %
Maximum Minimum , Higher than ) I Moderate Nit
) hydro .
Not clean ‘ Less than hydro | More clean Cleaner t_han Cleanest
atmosphere and dlesel plant steam plant
polluted
35% (more Very very less, | 85% most
than steam than steam about 20% only efficient
plant plant)
‘Quick start Very short time | Instant start
required
Maintenance Very high as Very very less Moderate Very low
cost trained persons

m\ Very high as
; located away
from lpad
centres
Less space Very very large
required

ty and use of hydro plant,

Space required




