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Unit - | Thermal Power Plant and Hydro Power Plant (16 Marks)

Course Outcome (CO1) - Maintain the optimised working of the thermal power plant and
hydro power plant.

Theory Learning Outcomes (TLO's) aligned to CO's:

TLO 1.1 Describe the layout of the electric power generating process with a labeled
block diagram of the specified power plant.

TLO 1.2 State the functions of a given type of major auxiliaries of specified power plant.
TLO 1.3 Distinguish between Thermal Power Plant and Hydro Power Plant.

TLO 1.4 Describe the specified safe practices to be followed for a specified power plant.

Learning content mapped with Theory Learning Outcomes (TLO's) and CO'’s:

1.1 Classification of various energy sources (Renewable and Non-Renewable).

1.2 Site selection, Layout and working of a typical Thermal Power Plant.

1.3 Functions of the following major auxiliaries used in Thermal Power Plant: Coal fired
boilers: fire tube and water tube and Heat recovery system (Super heater, Economiser and
Air pre-heater).

1.4 Site selection, Layout and working of a typical Hydro power plant.

1.5 Classification of hydro power plant: Run off river Power Plant without Pondage, Run
off river Power Plant with Pondage, Reservoir Power Plant and Pumped Storage Power
Plant.

1.6 Comparison between Thermal Power Plant and Hydro Power Plant.

1.7 Locations of these different types of Large and Micro-Hydro Power Plants in
Maharashtra.

1.8 Safe Practices of Thermal Power Plants and Hydro Power Plants (Large and Micro)
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9) Away From populoded Areq: ( qeesfioy )
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—> Thi¢ heat is used 4o heak the Feod Woter 4o boiley .
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K. 8lock diagram of Kir preheater.

— After pqﬁ'iic} through onsmizet Fusqaser pass +hrough air preheater
—> 30me turdher heat can be extracted from Flue gafer ahd 14 USed o heat:
the ih(""““j air Foy Comlurfion.

— Inair ITeheater hoot of Hue Jases 4ransFerrod 4y air Which i2 Jupplied
o Lonerrrh,‘f 'h(r QLo InCregle S’reqm Co.th‘i)v per £9.m. 0F boirer QurfQcee

—> mhue L7 Prowding hset air 4o beiler For Cotbus¥ion effective (‘omLusHar)
ofF Coal toker Place, 1ncredte thermal efficionty .

—> C0oling of Hue gaser by 20° intredse +he emuemj ofF the Plant by 7.

broperties af Ak preheater:

) 1t shouwld have high +herma) eHiuenty
2) Reliakilidy oF opratiob

3) Llesse maintenance charge
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s) shotld be rearonable in ihifiat Cost

6) Chould ke acceseible.
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| 7) Tuybine: (prime Mover ) (3
" ° = Turbine plays very important role fn thetmal Power plant-

— Highemp and high pressure steam allewed = Fow Over tutbine.

= Thus 4ukrbine rodiever eherdy Fror Steam and corvert it int mechenical -

ener ay. |
= ancay, Aurbine s device which produced Mechanicad eherq7 which ir

hecessqry Ao drive tha gdternodoy.
— qurbihg havirg differoul. Varetier tke 3team durbing, Woder turbihe

9ar durbhe. fh Tpp we uce Steam turbine .
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3) Alternador .
— Al\ternado

therqj. |
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35 Condehder : @
— 4 Condenhser i’ Q device Which Cehdeh seo Ahe stoarn ak Hhe echayet
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= Rty it Creodes A levy law pronsure ak Aha eghqust of +u fteam)
turbine hus Peimi ttihg chpah.ﬂ'a—) 0F Ahe sRam in tho prme Mever Ao g
\nerf low  Pprewuure.

= This halps in (‘onwr-l-ﬁﬁ heat eheray oF Seam s Mechanical eher 4y N

Hhe prme mgvey
— Jewnd]?/ +he Condehsed

(#RR T ﬂ%‘%mmﬁ‘mﬁmﬁfﬂ %
fr F¥erc ST FIT A CST A HAA W@ T & TN A
W:\h?\mgﬂ\ Wﬁﬂmmﬁ‘)

—> (Ohdehfet increase 4he eHAciency of +ha power plant-
— €t alrg helpe n }’Qducjnj Ahe Co.rad+7 of the oW —p WOder Nﬁehﬂ'y Plant -

sYeam Can be Wied af feed water Ao Hha beiler

- Thero are +wo +ype OF CoNdehseye !
ﬁ) Jet Cohdehsey
i) JurFace Condensers.

p Jet Condehser.  Steam AVY
’Jf./h o:\rﬁel’:
ot (T
gl ————— R
sty SNERNNEWERITUY oo
= e T Cosling wadey
iy fkng " - it

Coo ling Water
cudle Condensate woder
ouk

H9. Jet Condenser.



= Tr et Condehser cooling woter £ steqm @mirg Heom dutbine

are mMixed foqethet .

®

—> Skam from 4usbing enters infp +ha Condenset and Cooloq 40wh Yo Form)

Condansate.

= Thir Condensote waker then fed back 4o boiler +hrough @uonemiser -

i) Suitace Condensek:

— Tn Surface Condehser, therq is ho ditect Gntact berh Cooling Wotet 4
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X Ditferent H4pes OF Boler:

> A boiler if @ dored Vessey in which Water under pressure ¢ converted in-p

Steam .
— The heat ¥ Jrl’am‘Ferr(:_.q 4o +he boiler |=7' all +hree woder of heat transter

i-e. Conducton ConvenHon and radiation -
f
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2) Wader tube Loijley.

\» Hre Tube Railer: |
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oy st oF ghermad Pewer plant in Maharashita £ India:
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% Ste Selechon Hterig for
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— While s 4
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) Availabilidy oF water:

- Alarge amgunt of Water is kquired foy 4 hydr -
eectn ¢ powey plant -

- Thete Fore Ahe Plamt chould be locakeq ooy Mvere, damn

o Wakerfalle wheke WFRGert Waker {5 avaiigke,

2) storaqe of wader:

- Dqﬁlv Ao ’rain7 Jearon ¥Fivero and Canofsr Cary
AMmount 0% wqtero,

- A dam it buitt 4o Shore dhir Wader. for fudyre use

- Ired watey helps maintgin a Conhnyoue How
throughovdl A Y24Y.

= The fite vhowyd bo fWtable For dam Conckruchion ang
showld prvide ensugh SPace For water J’majﬂ,

] a large

- Land\ foy Ahe plant showg be available ol a
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5 Tt ansrortation fad)ites:

— The Selected 91t€ chould hawr dood road ond mi\way
fadvites.

= his helps tn easy Aransportation of 'ﬂwj mch‘har]'
equipmerds and  Conshruthon wodesals.

{) watey head!

— High water %Qo\a, VS ewnoCo .
= The Powey plant A\owq hate SWFH G ent high lea[

'—1) Meay thi Load (enter
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Load Center 96 4hat Aranfmiseion Cork wil) be O{N"@Q-‘Pd.

g’) Earthqua ke

- 3t shouid ke -9e|e(+eop Wieye dhete ir no changg ¢
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s, HYDRO POWERPI.ANT 5

e CLEAN ENERGY FROM FLOWING WATER gy

BENEFITS

Renewable and
never runs out,

7 HOW_ T wom(s

v
A hydro power plant -~ ﬁ:a:;; a:;zurgii -[;
produces electricity i airp i
by using the energy

: ( = ) Low operating

of flowing or falling “.’ cost and long life.
water.

Helps in irrigation,
“ flood control and

it is a clean, renewable i

and natural source (1\ Dam / Res

| Of bk & Water is ¢ water Supply.
WHERE ISIT BUII.T” _
T | ] '?‘ Thﬂwnesphsthe
(2) water Intake — 3  generator and electricity
Water enter: &
It is usually built :::‘::fh the
near rivers, dams ol
or waterfalls where
water is available in
large quantity and
helght

MAIN PARTS

€) Dam / Reservoir

@ Water Intake

) Penstock (Water Pipe)
@ Turbine Y
© Generator

() Transformer

@ Power Lines

\ )- DID YOU KNOW? -

Hydt‘oeiectric power
is one of the oldest
. : and most reliable
© Water stored at € When water © Thisenergy @) Thegenerator ) Electricity is then soproes ol eleciriclty
a height has flows down, Its rotates the converts this transmitted to in the world!

energy. energy increases. turbine. ; motion into our homes and
electricity. industries.
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1 Hydrawic 2huchures
e Water Aurbing
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Mcdlude! Dam, ReservorY, Go\'}epr chnm]gf ACCes o Hed.
) Yam, A dam i Q barriey Used o Otoye Water and
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- Dams are Conetruched Usingt Contegte, Shong Maon
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- Y harrow vm197r L stone mq.mhry damo can Lo Conshrycded
— v wWdg Van??m Car¥h dame g geherm_»j Mmore Ouidghbie,
— Th 490 0F doms depend on’

. F"“'\da—Han Condy Yo, -

- Waﬂalﬁ;];;? of locay modevios
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) £ P wa
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ot Ahe dam.
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*Trash vacke 5 J%? Hoq-’ﬁg Wagte modenods.
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- A jurj( dank 10 Small  keServoiy o ,}th Cﬂhmc—}.po\ hegy™
the pnstacic

!

ft Condroy Suddeny Prssure changer '7 Mlob\ﬁy the Watey
\eve| o ¥ee or Taly.
A WOrKin ] of furge Tank;
= When A% loag gn dhy Yurbing  oects
Aurbing goter cloce parkiainy.
- M G kim Ahe Water seqitement oF dthe Awbine elecseases,

- The excess woder Howr back info A urge Aank anel ¥ses
Ay Wodey Vevel -

ases ‘MM'”W, Ahe



=Thit Protets the pensteck From bunding duits high
Pessure.
— 0h A 04her hands When Ahe [6ad on the Aurbing \nCrea g
.tnm:lcslem?rt more Wodey 1f l—eqult-ed,
T Woder Frown Ak Jurge dank Howr indg Ahe Prnetocky Ao Meet
the enhg, clemand .

= Thut, dhe SUrge dank teduces abhommoa) gresupe chg

':jéj‘ th;‘
t t
helpe maindain mmosth oPera Hon of At turbing
‘:‘:{”}:{ <— Surge tank
Air valve
'.From TN :
headworks_" i A\ ).mm@.
Automatic
butterfly valve \ .9 To
\penstock

Fig. Surge Tank
\f> Penstoclk

- A penstock if AN open or Clored pj
to 4he Yurbing

= Yenshclkr qre 9anerqu7 Made 0F > ConCrede 9%eol.

Pe Ahot Carvep Woter

* T ves 6 waker Turbipe:

- WO Y YuUrbings Qre used 4o Convert Ahe enerq»]' 6f ﬁqllinj
wWoker {n4y Mechanica) eherqry,

—the Maih 4yper o waker Aurbines ore:
[+ Impuyse urbing
¥ Reackion Turbing.



i)- Imptd se Tur L3 he !
~ Tmpwi e durbinge Gre used ¥or high head oy p1icakions.

- An Ahio Aurbing he endive PlespUre enetay gp WOLer 1F
Converded ihdn Fined eneray in -the hezz e,

e high-2Peed Wader Jebt shiker dhe Aurbing Wheel
and votodes it

3. Peldon Whee| Aurbing,

* Pelton Whee| Turbineg:

PELTON
WHEEL

HEAD

il
il MAXIMUM

it TAIL WATER
ftlI};%/ LEVEL
fi 1o

- The peldon Wheel Censists ot buckets of el\'ap—ﬁ(a) shape

Mounded Around Ahe Whee].
" When the Waker jet $tnken the buckets, Aha qurbing Whee|

Yo tages .
- The Flow oF Waer do the furking i3 (entolied by a Need e

o £Yeqr Provide ihoide the Nozele.

# WOring Contro) !

= The speay Controle Hhe quan+ 47 0f Witer HGMN, Ahvough
the ho22lp,

= When he Yoad on the Aurbing detieases, Yhe Sreqy- Maves

%h»\lard indo Yk ho22)e,
= TMie reduces the How 6F Wader on dhy buckete.

- Al G S bha Ayrbiing opeed 14 Cehtrolled .




- When Ahe Jodd Thcreases, Hha fpear Moves beckwird, 41\ow‘_hj
Move Woger™ do Fow and TnCkq9ing furbing atdion.,

i) ReacHen Tyrbin,
- RMgHan WMrbines Ak Used for jow and Medium  head
op pICoHony.,
“Ing racton Aurking water enders Ahe turbing Funner
with  bo 4h PYe ooy bo Qh{my and lanef¢ 9'7’3"""17'
= The main Aypes of ®atHon Awbineg are:
- Francai® Tyrbine
X Koplan Tyhing

({Q ) Tk.ﬂ r‘.f‘l_(‘ T U_H-.‘-’!"Cj

- Hange Aurbines are Mq\‘m7 used For low and ™Mediym

hoad power Plans.
- Thisr dyrbing confict o - 340\-Homr7 gquide L1adles
= A Yunney with (urved bladeo.

~ the guide bladed condroy Ae How o6F Watey eh"reh“r:j Hhe

turbine.
As wakey passer through the funner:

- Wotey Howe mc[‘iqnj inWard

= The direttion of WOAer FHow cb«m:jgp mde Ahe Yunyer
- while watey pasyes sler g lmow‘twj blacles of A Yunney:
- Both pressyre ongd W\oui-l] 0F Wakey detteape.
- YUe A thir o kachon ferce §f produced which Yotoder Hhe -

turbing,
_ Ahit Aurbimg {9 Suitable Tor medium heads and medium

Woder How -
_ ey 3}\GPQ {8 Very Mrj,q and 19 vertitog axie Aype Aurbine.

= ahis Wibing hap ewwemy move thay 9o .



} From penstock

Stationary  Adjustable Runner

Scroll
vancs guide vanes

{volute)

Praft tube

Tail race

Rq. Frantd Turbing .
CL) A kqP‘ah ‘ru”—;ihe .
& RGP Tukbine

Spiral casing g

Shaft —

-
.

Guide vane

:
i

SEESIZEIEICREEEiOE

Hub or Boss

Draft tube ——>

fRg. Kaplan Turbipe



- kavlan Aurbines gre used For low head ong Yakge ﬂuah%‘ﬂrj

0F wgier.
- Th a Kaplan Aurbing waier enders Ahe Yunher in axio

directon ,
— Except for AN X Consttucton and Working are Limilay

4o 0 Hanus Aurbine.
~ vioder Howe radialry inward through tequwlating  Jodes
pronded around the Aurking. Then Ahe divection of Woter
CLchpp Ohd Hown C\xw‘qnj' through Aha fuhner.

- puR Ao this change I diveckion of WARr How & YeacHor)
fovce 1 produced which Yotodter Ahe furbine.,

‘_l> t: \ or '}Y‘ﬁﬁ\j rql‘u ’pm.’ ht .

- The ugc‘h;cw, eeﬂ equirmnt Used ih q wmwuﬁc power”
31g-Han includes: AltermogoY Yranetormeps, Cirtwit lDTQOkKQIC(;
oXhey Condro) ahd protechive olevices.

* clgesi HCatHon of Hydrg pewer plgn 4!

- H#""O ?OWPY P\Qn"rj‘ Can be (‘\qﬂ’\'ﬂpc’ in drFrerent qup as fo1\ows:?
A) f-\ff()‘(o{ir\j Yo Availabilily oF Head
\- Migh Head Plant

R+ Medium Head Plant
1- Low Hoad plant:

0) /—\((ordif\ci 1o Natyre of Load :

1. Bage Leod Plant
2. 1S Lsad plaut-
) ACOrding o Quap-tity 0F Woter Availgkle!
I+ RUN-0FF Rivey ?\Qjﬂt wth ?ond?j{'
<« RUN-0FL- River planl witheul Pondage

3 ReservoiY T pe Plgnt-
4. Pumpeq skirane plant:




A) mf(mdlrj A0 A_m_m'hal.:‘uly 0F Heaol

- H«"ac] megng

Yhe verticay height ditference between the voint

whete water entere and Ahe Point wWhere Water feaveo in o

by ol vo el echic

Systen .

- Head ¢ Measured in metercs,

1. High Head

Plapt! (560 M o 2000m)

- T q high heq kﬂrm\et‘rﬂc _p\ahtf +he h?ﬂd thjtﬂ From sgom

4o 2000t .

- e daw cenetructed tn Hhie Aype ofF Plant 1f 3-9h€m1\7 used o

maintain a large storage of wader ot o high level.
- A Jurge kank if provided fo Sture woder” which SufPla vater

v the durbine oth‘I:j peatQ load Pperiodsr When extra power 1§

requited .

— TuUrbing Used in "ﬁgln head| ?\qntf, Petdonn Whee) Jurbine

e
§

W

i

Reservoir DAM  Surge tank

Penstock

Power station

303

' 4 4 rt‘ I';' I\ m
2. Medium Head Plawt: ( 20m s 500m)

- Tn o Medium -hqo\d V’\Qh't_; rH',g_ head Yﬁhjer Hov 90m 4o S6OM:

— th¢ Aype oF %Wrbihq 'rectl,&rep q Medium quah

H 17 of Woder.

— T Ahie power plqh'trq ;erplqu i$ mo‘xinrf Cortructed ?ord‘)\‘ﬂﬁr\\j

VQder.

- 'TL( FOYe‘oo?r

and gu.w;

ack a¢ a s”wrajg tanK Hhak Cotkecds »iver wodter
teo it Ay A Aurbing Ahrough the penock,

= Turbing Useq: Frande Turbing,



Fig- Medium Head plant
D Low' Heqq plant: (upts 20m)

— Tha Yow head hydreelettic f\q»\’c’ the head is vyt 30m.

— Low head plands operoqer with Yew Woder hieod -
Thery requive a larga awounts af Water How

Saplan and profelter Aurkines are commanty ued i fow
head plants. |

- No Jurge AanK 18 r‘equqmc] here .

- Low Syeed geheradsy wain:’q

- As head 1o low, Ahe big diameter saal) lomg hy P per ar
}eqwreq.

pringpie of WorKing ¢ Same \iKe mp‘{aw plan-¥s .

r_fff“f




(15 /\-fiil\c}-r-._} Ao Nature oF Logd .

1. Base Load plant:
- A PIWRr plapt Ahat SWrlier the bage load of Ahe ehechy o
System if Catled q base Load plgnt.

- When Connedey Ao Yhe deacthicol grid thete Plands myst Supp
e)\ecﬁﬂy Withouk interrup ton. , 7

2. PeaK Lood plant:

= A Plant that swriter ele(h;q-}) dqﬁ,j Pea’s Yoad Perodo
i Catied o Peals Lsad plant-

= hese plapte oyerase When the demand for uen‘rh‘q‘-‘r/ betoman
WJY I'\ffjl'\-

> /\((m-qu +o c-uoh'u ot wWoder Avanlablk

1. Rup-oFF River plant with Yondage;

= A Tuh-off srer plant wi-H ?Mdaﬂe 1+ desighed Ap Provide
avd'e duh'hj Veak Voae condi &ion.

- Ahi dype of plant, 4 Tmal) shvage Veservoir Called Pordage
1¢ ovided, neay 4he dam.

- The g\—m-:je n Pﬂhdaje Ve 3%2!@117 fealoney and 19 Used
& Ioye wokey behing Awe dawy may A plant
- hie hred woker helps ih Quppiying addidionad PeweY
duiing pefieds of high eAec*m'cA‘-Lj dewand
= These Yower plands Can be used ar base loa plant or
Peary foad plavak |
- Thi0 Plank 10 move kliable Hhan mneff viver pig
W h ok tendage .



9> f‘fﬁi_??ic Rw'\jr_‘-l’ Plart lv\'+_h01,¢ voréﬂ(;\c}p‘

—— o J

~ A Tun-0 Ff Mver planC widthout R'“db\je does not shove Wode -
— Lt uses the Mvey woder ofirechy ae 5t Fowo,
= There 19 Ao condpol sver A flow of Wode v,

- THeleryre du¥ing Hosds or Yo' load Conditione water Mo\7
be wasteq|. |

= dUnng low wWoder How Condifone Ahe usetthosr and Wq’eh?r
0¢ i plant betone Wuch \owey Compared <o Oy 4pes
°F plands,

~ These plands Ak iy USeg when dhefy (¢ SUPH Qv
Wodey How.

= Af the fow 05 watey i¢ not R?&eo‘, Ahe cwfa\\iﬂ 0
Jenavakion i€ noU defpite.

— Thue pland Akt Yrarery used.
- These plands Qe e o F4 in Summer,

- A Yeservpiy Hre plant hao g ‘erx Watey 4‘%1%3( FeServoiy
o Privide 4 N@aay and reljable Woter S’wrf\7 greq Yer than
the Minimum nogurey Frer How.

= Thi® 4pe of Plamt can he Ued For

= Base YoGd svera-tion
~ Yeod load oyrgAion,

~ The Shvpd woder \ne\?s' in (sndwgou? and Contratyeq Ppower
geneva oy,

_ Mfﬂﬁh‘«’r-/ o Ak ‘njdh:dek’rh‘c Plands in India Qe Yeservoiy Aype.

— These powrl pignt ak WMok leligble and eppig et qo %(7

can _Jenavale Aechici throughout year,




u> ]“_‘-'_U h\_\".?‘_"- (:l “'E\ ('.Hj 0 1'“."1 a r\t‘ g

— A Jum ped !’ijz bydys power Plant is a Yot hydro-
dectne eneray ehrage PySem. h
11 Cenmst c\z Awp woder teservoiye 1oCeded ol o) Fetent
hef 4hts .

- g|ec+,§q47 I8 generated When Woder Hows From  Ahe W pey”

reservoir ko Ahe lower teterveiy (noi) watey yond) Ahrough
M tutbhe .

am
\ Head wEter pond
e N e S
N
S Penstock
“ :j:::' Trash rack Power house
Forebay Head
Penstock Governer 3
Supporter
Tail water & Dam
(A Pond 27

9. pumpeq Horage pignt

- The ofcter) o )6 reqwrer @\N'H\‘Ca.j emqu because watey
& pumped From the lower vedervoiy 4o Hu WP per Tederyoiy
f5r & reyge,

- DUTing Peak,Voad Yeriod Woker {s How flom head wader
Pend < doi! Woker Pond.viq Pens¥scie,

- 'Duﬂnj 0fF yeak PeRog Yoy Howe Fror Aady woder
Pond v head wower pong.

= TU Wes reverfiby Aurbing Pump umt becaure Sucha umt can

be used a0 Aurbing i e JLrating vower and it i used as
A PUMP when wWoder v he shired .



& Advanioges 0F pUmped strage pront:

1, wWodey tngervodon
~ The Same Woder can be reysed again and again Which heypos

h Pmﬁ:j wodey

n. LowW Vum?inq Cost?
- The Cost of pumping viodey i \ow Lecwge ‘pqm?nlj
uruq11~, done Whery rdrg e)\2c+ht447 ie avorlable,

8. Use ful Duﬁncl \WZQK Loo\d“

- The Plant anbs brought ndo Serva c\w‘c,\c\j.

Thewtere it if very wetul foy S%P’*fffj povrey o\uﬁrj Yeak
\ec.o) pededs .

4. Improves Load Factgy:

\

= Thie powey pygpt helpo in myro\q\j Ake load factoy o
the powey ¢ydem .
5. Reduter Reserve opaddy jequirvemad
- ¢ hegs ih teduting the to seryg C‘U[’M’J? oF dhe powty plgut

Lecouwse it can provide aclditimad  powey o|uring peaf load
Condy-Hone




™ (\OH\'PGY{MY\' bedweer) YWermoy p8wWer plant and

-—

hydro Power Pant:

e
| psq:] Parameters Thermal Power Plant Hydro Power Plant ‘
: Built near coal and water Lnilr where large da:]ls sancbe
1 Site : : constructed, usually in
| sources, in flat/plain areas || . ;
hilly/mountainous areas
| 2 Initial Cost Low High (due to dam construction)
3 Running Cost ngl} (fuslnoeded Very low
continuously)
4 Clse?“hllfe.ss & Less clean, more pollution |[Very clean and simple J
o implicity
5 || Overall Efficiency |Very low — around 25% |Higher — around 85%
=
i. 6 Starting Takes long time to start Starts very quickly
I| 7 Space Required |[Requires large land area Requires large area dué to reservoir I
High — needs skilled
|| 8 || Maintenance Cost |operators, so very Very low
expensive
Transmission & : - ; ; s
9 | Distribution Cost Very low (built near cities) || Very high (built far from cities) ‘
Loss occurs when on
10 Standby Loss il No standby loss ‘

QUAC IS th’10‘!‘] ﬁ\’f Yo &Cawm’

~ Ther mo = cheop 43 build ERyens IV B fun f'?ﬂ\‘”ﬁ"_‘]
- Hew stave |

EpRuency’, Hydro (8s+.)

My dyo = Gf})zhﬁ\r\o A bVJ\\q rCL\on"h W”,C\Mhl Fast c}ark
.3 much beryey than Thermoy (254.)

H‘fﬁ!fb hat he J'ch\hd Lj logf - q kay Galva.nq-ajg

- Mhermel hae low Tyandmicion and o3 buhion Cort

Lecause pionds ake way load (entei.



% Locaton of ditherent Aypes oF Large

Mydte power plands in Maharashira:

anod, MiyCHO-

Capacity

A MICro-Hydye Pewey plands n Mahavash4ra !

Sr. No Location
Ll Koyana 1960 MW
2  |Ghatghar Dam 250 MW
3 [Bhira TATA 150 MW
4 |Mulu Dam 150 MW
5 |Bhira Tail Race 80 MW
6 |Bhivapuri TATA 72 MW
~ |Knopoli (TATA) MW
Tillari 60 MW
9 |Pench Project 50 MW
10 [Bandara amw ]
11 |Dudhgaon 24 MW
12 ||Chadholi 16 MW
13 [Jayakwadi 12 MW
0 14 | Ujjani 12 MW
_15 Veer 9 MW
16 |Bhatghar 16 MW

Sr. No

Location Name in Maharashtra

Terwanmedhe

Ganagamshet Project (Kolhapur)

Karwa Project Nasik

Shenur Project Amravati

[Mukne Project Nasik

[Khaner Project Satara

IHetwane Project Raigad

——

1
2
3
4
5 }Dham Project (Wardha)
6
7
8
9

|Kadwi Project Kolhapur

| 10 |Wan Project Akola

| 11 |[Sasari Project Kolhapur

12 |[Kumbhoi Project Kolhapur

13

Patgaon Project

14 |[Dom

15 |Vaitarana D.T




A ﬂf‘\"&'rf‘:aj{n‘ of H_'t'i_iot_-’hﬂ‘{‘gf“' Ec_‘wr’t P‘.ai;{‘ :

1 NO fuel 1¢ Weeded 4o Ftherate elechicod ehora,7 0§ Ahetre ¢
r

ho warrr absul fuey Cost- ,

2. me:,hj Cost 18 ver7 low because ho Fuel 16 lequited and
Ahe ehemj fource (Wader) ie Free ard hofuvad -

4. ¢ i¢ v@rj Simple 4o OPerote aGrd }eeluiirpf \rerT itk\e
moaintenance,

4. T g Pun]v Qutema ¢ Mo need Ao start oy $hop annuqh]
and Maintenance lequired ie minimal,

quﬁch?r

e pyan

. A hydro Power SAaxior) can be thavted or Yop ped
vrthin a very short Fime. £ thie i e load, A
can be ‘apt ow Mmdk} easﬂ%

£ 'Wj are ey reliabie.
71 ’TM?V hawve g eng woﬂm'rg \i Fe.

3. d*nefe Plands Ceyve M pie purpases-like Jrhe7 Jehetate
ded*}ih""f’ contro | Hgodp; Provide Wader

Tor hrijafHah and a)ro
SWprevt Feh Fain 9,

A Even i o plant 1 ehut dowh Tor maintenan

2 S6me unido Can
IR

SWrade 5o Mo wor an Continye pq&hale wikh sl fuy))
i‘]ﬂwtqowh.

A lf'(‘\‘clxiﬁr_t;__c?_ga of |-HC‘|OQ|NH(_ POWEY })ant?

b Thitia) Cost ic very high bLecqure ot dam Cohptruckon expenses.

2- Tt Aq1e o long Hme s Consdruct tind requi"wf’ |avge amouT
ot \Gho\.

3 The &m’»\aL'«\;.\j of Woder depende On Weathey and Yainfaly
Qﬂ"o\'vh'ahf’ 90 powey Genera Mo Can b Uhtevtgin duh‘h\j o rauqhis.

4. Wigh Yrantmicsion and dietnbudion Cat



% 30Fe PracH Cop of ('Thmmc;\ Yowey plgngs:

Two ™Main e prock ces:
\- Ash Vir05q ) ( Ash Mahajement)
2. Mmoke Co\fedoy ov Ash precipitadoy.

13 Ach Disposal - How arh if Sofery Managed :

4> Reserve land (emp+7 spek lang) ie Kept aside Syqtza\r/
Fox dmv*le ard choving ash produced Trem Lmnirj Coo .
Y fand and used iy (ons¥ruchion

5) T‘T arh Can be Mixed Wi
o OY ﬂ-whq»‘rh_‘ahihj e ground,

wors like FilliU low Cireq
9 open ach porde Cash 10g00ne) GR (reqled and ash Mixvo’
With WoHRY i€ pumped ints these fonds.
a\) 6\ (o —Hﬂn.\?ohd ie Csrn?\e-lel']’ ], Hhe r\mf JUrrace 19
Coveypd Wi'th So1] and Arees oy Grass AXC Plan 4eq oh V-
This Maker e land 9greeh And URty) aqain.

2) SMoke Coltectoy oy Electrostahe Precipitatey (eop)

~ BeFoyy Yeleasing emoke- (Hug gqms') info Aha admosphere ;
it i¢ <\eaned qrihj an ElecteaHe precipitatoy (€27) q\s0
called a8 o Dust ColleCioy.

- Thiide the precipitater two Sek of electrades are blaced which
OYe ComP\ele\j'ch’Mw{ed From each 04hey and Hfgh \;oHan
oF 25KV 0 vookv s gpylied acrass the elect rodec.

- U b thie high Voldage ah electrosta4ic Heig is Clegded
beth  the AWo efectroder.

- When Hue 9ases (meke) tass through dhis Kerd the gar
moletdes get {omized (electv) calty Ckcqtj{’d)‘

~ Becaule of Ahic jonizg o positre dust Particies get attiacted
bowards Ahe qu%\r{’ Plades.



T MLgAdive cust pardicles  get attracted Atowards thg

Posi+ive plates.
= The dust particies get oltiacded towarde fhe Urface of Yhe

elechrodee and they  e¥icls the¥e. ang o1 lecded .

- onty Clean aiy (P\7 ash Free) it e Sent ouk thwough Aha
CMMM’/- ;

~ Th Ahip way e Hye gaser betome C\ean and T6|\udion-Free .

# Jate prackices oF Hydre power plandst

I PPE (vevfonay protective Equipment) MUt be provided| 4s a))
wovkers who Moy be ORfecded by chemiald v Pro(ess-hGzard e at

Aheo Workplace .

" —_ . "
2 Vever allg any WoYkey 4o WorK in unfate Chdy+ione O

mH Uheafe ool and eqqulmn-l—.
3. SWFiyent numbey ¢F SUperviCors must be ofpointed ak 9“"7
workplace ak 411 Aimes for proper and Comtinyoyd Hh g
6F al] WOk,
All wovkers must be profected Trom hazarde caused o Aheiy
oWy Work ar I;7 Werk done L7 6+hey wmc,;yj thy};?r around
thew -
s S‘O\RW Jr\‘aini.ij muit be given 4o 41| emepleyesr ane 4 0[‘4“13‘990\

and experiened SA%eA] OFFicer muyst be Afpointed.

6 fOH‘{‘r?! Posters SW{jQﬂP;SYNOJ mtﬂ—‘ch and <peeches

muell be ur\jqn'izeq l—ejldo\!’\j ‘s SPrecd 30\&47 GWakeneol
C\WOij NOHC?H.

¢ To Prodect the power plantt THom \ij\a’rh?rj shiker  propey
\ij\n%ihj Arregdore must be ih&”(q\lga’ ahd USed .

2 At dq'ﬁemw and important |ocadions PlaCe LQMCQo{@C wqﬂ’l’iry

379ne ond Safedy poste ke,
9. PUting Hood situagtions, plant showyd aufsmodicairy chud down.



lo- AN emergency attion plan must be prefared and kept

beaay 4o handle $idugHons like Fire and Rplesione .

N, Theke must be ok \east AWo Sepavate exit roudtes From Yhe
o1 Hion . CF one route betomes ofifHw4 or Ylacked o{qrinj
an emergeny the o termnagive @-M(’rjencj exit roude mwt
o\was be avgi lable.

1. Ao\xclqajre \ijk-!-ihj must be Provided Toy e-fnarjnhv/ s -

MEV. B Mahofan PrhG pa)

MYV, P, Mahofan




The Shirpur Education Society’s
R. C. Patel College of Engineering & Polytechnic, Shirpur

Question Bank

Program Name: Electrical Engineering Class: EE3K Academic Year: 2026-27

Course Name: ELECTRICAL POWER Sub Code: 313333 Date-20/05/2026
GENERATION,TRANSMISSION AND DISTRIBUTION

Unit - I Thermal Power Plant and Hydro Power Plant (16 Marks)
1. Name hydropower stations in Maharashtra with their installed capacity. (Winter-24) (Winter-25)

2. Draw a typical layout of coal fired Thermal power plant and lable the parts : (Winter-24)
i) Boiler
ii) Turbine
iify Economiser
iv) Condenser

3. Draw a neat diagram of Hydro electric power station and state function of — (Winter-24)

i) Surge tank
ii) Penstock

4. Give classification of Hydro power plant on basis of — (Winter-24)

i) Water flow regulation

i) Water head

State any six safe practices to be followed in Thermal power plant. ( Winter-2024)

Give the classification of energy sources with examples (Summer-25)

State the factors to be considered for site selection of Hydro Power Plant. (Summer-25)

State the functions of — (Summer-25)
i) Super Heater

ii) Economizer

iil) Air pre-heater

iv) Steam turbine.

® N oo v

9. Compare Thermal Power Plant and Hydro Power Plant. (Summer-25)

10. Explain water hammer effect and cavitational effect in Hydro Power Plant. (Summer-25)
11. Draw and explain fire tube and water tube boilers. (Summer-25)

12. State any two advantages of thermal power plant. (Winter-25)

13. State the factors governing the selection of site for thermal power plant. (Winter-25)

14. Draw the layout of a hydro-electric power plant and also state the function of reservoir and surge
tank. (Winter-25)

15. Draw a neat labeled layout of thermal power plant and explain the function of coal and ash
handling plant. (Winter-25)
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