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CHAPTER NO. - (1

INTRODUCTION

1.1 Dyicrsbe sources of wiergy

1.2 Explain conpet af Coamend and Capive pove staiian
1.3 Classily powr etz

I.4 [imporionde of Wecricd! povwir (1 o' soddy (@0

[.5 Overview of mathiod of eloceal ponrer gemerarion

1.1 Describe Sources of Energy
Vawws wmroet of Enogy are
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Tidal Epere:
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Foxuil Fuel:
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syt oF fecl
» Nodkar fuele-are Uranwrn, Themon
» Commpiess flscon of 1KG Uranmm produsss sndegy equnsient 1o 4200 tomesof coal and
0 sonees of Odl
Solar Envray:
# It cak be utilizad i toe wiye Usst i By Usies the hept of solaf +asiy and BySole Call
& (lxia leitee s reflechtn oir Sed to oonoettraia (he solar raforbicn cn 3 Bdler =hich piciltoe
Laroz amoum of hear n the bovier 1o prodore the-sram
# In stha way v sung wobr panel, we oo predice o epoy Eom soleTnogy.
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Gesthermal Enorgy:

* At o places on the zanh nadfice:. m=uml e escape fom e ground. The snerey of
such steim i called Goothermal merey or termesiriali” heat,
» Geothermmal Enerpy o Fx virmn evolving fiom 1 emth oo be Srecth otlised w
piedure weark m teebue to generaie poeer
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1.2 Explaln concept of Central and Captive power station.
Captive Power station
# A captre power gl Ao called poc-promtuser of enbedded senerpion, = N elecweity
Bmzstion Sty ohed wod than=sa by an ihdtsris] of commersall ereray user for their o
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Central Power Station:

= mm&mMHMMiﬂtﬂtmmmmu
mafls] ceptta| powes italam

L3 Classification of power plant according (o power:
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1.4 Importiance of Electrical Power In Day todav, Life
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1.5 Overview of method of elecirical power generation
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POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER
I ¥What ave the various somrces of snergy? (2014, 2018)( 203342024)
Angswer:
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1 What is seothermal energy? (2008, 20140)
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CHAPTER NO. - 02

THERMAL POWER STATION

b 3
1.1 Layeut of chest pirver shtsont
2.2 Steeen pener cyzie. Explarm Cammos vigpour ower oycle with P-V, I diageam o=d
derermung rhermal efficiency,
2.3 Explam Rontmw cycle with P-V, TS5 & stmmmwgﬂhmq
Wik duvs, work ranio, ard tpecific swaem Consumpimas
2 ¢ Solve Simple Probigms
3.3 Lt of thermsl penvir statorein the z2are wath theésr canaeifies
.6 Boller dcceszortes: Oppration of Air jre beoer,
CGparation of Ecomomizer, Operanor Eiecmestanc pracgmnan qang
t‘.'-‘s:-win of super bacter W#f'bﬂﬂwmnmmnp amid paariosg of Sailer
17 Drought Gatems Natural d-wgh:r Fu-:-ni:i—uugm & balanced draugiui
2.8 Srezms peime mmrers; h‘mnnqn & drizoshomineer of 2pecm prhene,
Elemanits af steam Rorbime, governing of sten turbine. Performance of shecwm tubmne:
Expiam Fiwrmal d_ﬂ?rmm Srege effierancy and Grozs gffciensy
2 0 Stunw: condenzer: Function of candanser, Classfication of conduze
Sunztion of condisuar auxilidries such arbivewall, cordasisir axivoriion gz,
&ir Extrideiion) pamp, o crrculdiieg puma,
20 Conlmg fower; Funchor and fpws-of coolisg fawer, and spray povs

211 Saelaction of cire for thermal poreer statiors

INTRODUCTION:
A stasm potver plast sopyentt the chenieal erergy of the fisl fhed mto mechonics! or slectrral
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coumplig the burtunes 10 the genesatols which cotverts mechabie al snerey to the electrical siesey

2.1 Layout of steam power stations:
A m;mmﬂ_ﬂnemh -

L Coal and sth circtid

1 Agand Cagiz Cpenst

3, Toed water and vieam fhow corng

4. 'Coslag waier imoud

Coal and Ash Circnir:

- Coll erives af the ssse yaod sl uiter ecrssay Tusnlini jsicces (0 e fisice
througrh she fliet feedindenice

* JAsh requlime o the combaation of coal coliicted 3 the bottom of the bodles and «
rreend 1o the 2sh stegaoe vard (eouph the lunding Squyrses

Air and Gat Curenit
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F AT o takien i Fom afeineblers- thiouh the arten of 3 fhiced () saiured drmeht o and
pites onte e fmmes throgph e ar prebeater. Whsre o bas tede heatad b the Seat of
flue ssess whish pesies o the chirmey v the e hesiér

b The flin aces after pasing grovmd bede ks ool spper hedive tubes o the fiwvace firil
pozt theodeh o dust cabching devardon precipialod than thobgh tie soomsssizerand fualls
dhoush e aa pr heater Yefore b extinnesad 1y the armespdere

Feoed water and steam Mow ciromil

 In the wiler an gieam covulit condenunte alnng the condenis i S begted i 5 codad
ferd vaner hemter trongh exracted steam fam the jowest [yessuse soncnon pogs of
twrhme 1t then passes thropgh the desrrator and five more water heater before poing imothe
boiler theough coomamine

1o the bader doam and tobes waies corrulites dise' o the differeine betooben the desse = of
wates i1 the Tt temmp dnd Righer tenp section of bodier. Wies strit e the drim s
bezod 1 & the supet fnator beine Beeng supplnd 1o the fchme.

» After exponding e the nitbine the steam o sz cachibined teonizh be sefiemter 1o zn
the snmnal drpess. Afterthat o = finally emter wio the condenzer for condersation

# Coolmz wmter supply 1o tHe condenier helpa um:lml:h'.zalm pressie on ' Water' o

crcuisiad #omrver, lake o ses for cogifie:
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2 Steam power cycle. Explain Carnot vapour power cycle with P-V, Ts
ingram and determine thermal efficiency.

Camet ole oo T and P-V Sdagram iy shown i figure [f combez of (=0 cosdtind peetire jitoces
operatxiz (-1 ) and (2-3) snd two TEtores abatstic {12 and (3-2)

[N 1
H l-—
k 3 -y ! -
Carnet; ryvhs 1 T o el p- ¥ g,

X Operation (41} 1 bz ofboiling St @ tempieratiae 11 b hoatesd 0 frm et rams
ol drvorss fisction XI Thee best s sbibthed 2 condtant temp. T] 20d peessors ¥
.

6 Operation (1-1): Diring this Sferstidn giaim & =pandsd wenttapieally 1o tetg, T2
ang preszore B2 The poud 2 representy (ke conduion of steam after spansen

7. Oprerarion {2-3% Dunng @ opreaton beat o eopected a1 cosstam peesmiae P2 and
tomp 12 As the sm=m 1 axbaasicd it betomes Wit aod cooled flum 210 3

L Operatlon (345 Dhorg s cpeatom e wet seam o 'V b compresed
sentropeally fill ghe gesm sEgam v oespiw| seme oftems T sl pressive 2

Tinst cvcle s cotmpleted.
Hem juppised ot cotispun feripeyure T1 [Ogestion (4-11]

= Area A=]-b-1 = T1 (ai—=d)or T1 (12=43)
Heat reieci=d 2t constast tenpestzor T2 (Cpomatios. 2-3)
=Arez - ab=T7 153=8)

Smne thete o no exgionmms of heat dlithor Berfropie operation (1-2) aod (3-9),
Nt work done = Fear sypphed — Beat rejectnd
= T] (ed=s1) - T2 [a'=53)
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={%1=33} {x3=3)

Carmne cvels afficiency g = Workdone
Heat Yupplizd

o s $1L R,
k=i
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23 Explain Rankine cycle with P-V, T-5 & H-s diagram and determine
hermal efMeiency, Work done, work ratio, and specific steam Consumption.

7 Hankine cvole s the theoretioal crihe = bl te seam tagluiess ok
F Raskme crcle cofisity of TAD cofistant presinee peodess and e E=enibi=pdibary
stnmrgpic process

k)

Procese

=2 Krvermhip stubare ( Dentrope:) expanzion 1o tebma2-3:
Constary presssre beal ressiion m condener

34 Esendile ploh Joiy coriipiession b e puspid- |
Comiot peesite begt piditaen i1 (b bodbe

Lol v comenter that | Bt of ffrsen = Bowesg m e o’y

¥
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) p-v deagrum | (4} Tr diagram | (¢) b o diagram for Bankiss cyele

Abplyiey steady Bow eomy equais b0 bofles, tinbene. condemes atid panp
Futr Bailer:
K5 =1 =h]

= Q1= =h# Heat sdded)
For Turblus
b -WT -k
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= Wy =h —h) (Tartme woekl)
For condenser
R =02«

= @ =h) -hi (Heat coected)
For foed Pumgp:
k3 =Wp=hi

= Wh=hif =n0 {Pump Wok)
e effiniency of Ratibime Tvpe cquatem bese. Cvele

_ (= hy) = (hys— )|
ﬁl_ Pﬁ‘; J.

The fed puntp kaodles b wter whach = inconpeesable iy pans w2h tlemstese =
pressure gy densxy or specific velioe undergoss 2 ke cloeme

Mdanking

ang geneal propary relation for seesrobis adabene comyr=mme
Tes = - \idp

do=Udh

-dp

or A=t Ap

et it - D = VE (P -PD
Whazw 7 i bor 308V o0 e’ K

hed - b2 = V3 (PL- P2 X0 Sg
The Eof patsty e (bt < BG) beom s atsl quastily & coldsmnon with mub=enwerk W w3

reajectid specaily when thi Dol pressure 5 iow,
g

Rankive efficiency, nlasblne -  (A1-h2)
R1-hfd
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Work done:
The sertal workl post =hen the szam o gome Twolia comgiietz crxle o knmmn o wntkdone b fhe
oyxie

Steam Hale:

The st rate = defmed @ (he e of seram fow (Rg H) reginred & provhece mor=shait ompa
'.Ilﬂ.'-'}

Sesam Rate = Tiﬂﬂﬁ: KgKwh
= [ ]

Steam rate 1 toed 1o msasune the capacty of 3 seam power pi
I pramp work o oegiectad, then

steam rate =" = iﬂ"- Kg/Kwi
Hear Rate:

The crtlesifrwnc s dhs aprasdd 33 e roe, 7t i defined 23 the ries of Reuternit el
1o préuce img work ot (1R,

i =001 I&00 p——
sl rate = — = gy
L T 2

Work Ratio:
Work rans = defined 55 the bl berneen netork ontprt 8 the srork dons b the turbine m 3
-:uuphu.;}-.'.h %18 3 dateneil=gy sy evprsiesd (8 peiUeINEDY

Wtk satio = % = () — Wy) /W BzKwh
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2.4 Solve simple problems:

Problem.): A weany terbine recrfurs thoune af [5 bar gud 150° C angd exhovst b the eondenser af (.04 bar.
D=termune fhe therrend gfficiency of tre fdenl Rankine dycle aperafing, deneesm theve e fimeh,
Solutinm:
Piriesre of slsm E the entty W0 1ke wteam turkpe
F|""”‘hl
Pr= 0 6
Rankne e ooy
Trom sesm tatids
AL 15, 350PC b=J4T3KeRe 71K ReR
As 00 b h:r r_ztsjm hy=24153 K5 Re
BSI K Kg B Sy~ 700K Ko X
mmmmmmmw
5| 5 S' 51' Tk EE-
TA02 Ed D-x 1500
=0 Rad
H=M34T4% k3
He=hr=xhg:= 151 8+0 63 13130= 1108 | K Ke
Be—By J3473-31081
hy —hpg 43S

F] rusieens = =0.32=17,

Problem. 2

In o vemm turiine sedm af M bar, 360°C 15 cpanded te 008 e Then entéry g comidenser, wiers if b
condensed to & saturated Byidd water, The pasip feedy Sock In ty the boller. Awume ideal proceies, find
per Kg of tviwt tie met work and the cycle gfficiincy.

Satutian;

Boller pressare. Py =20 bar
Py=101% bar

T

R chige

LN
=

From sream table
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A 20 bar, 360°C he =3149 1 K: Ke
S =4 W0TE Rek
At 0 08 biar he=17388 KiKe

By= 039285 BsK

Hy= 2403 1K Kz S=ETE; K2 K
=000l m' Rz S =THE KR K
Now. S, =8,

69T T=5c—x: Sy =03006+x TH36

&IN17 =055 e
i ———

~2% ={L.B3%H

e = 17388 =0 838 = 2403 [ = 2187 68K 'Ke
Wt = Wiasbine » Wones '

Wiump = VdB, Pi=2001"Ke
Worbme=h - k=971 32 K. "Ko

Wee =971.32 2 E=069.6] K; ‘Kz

Qi=hi—he=31503- (G0 =8 I Ky Ke

L A




2.5 List of thermal power station o the state with their capacities

7 Themal power o the biggest sowrze of povees o inda
P Nore than 7% of tomal enevy consumed i India o shared T thermal poset
@ TFolewimg=are the i Thermal Powes Tl (rodoees e thes 1 50051 n

Inda—
Name of the Plant Lacation Capseify
Munds Thermal Powey Stasm Grayaat 4,65 MW
Vitidiyachal Therstil Power Station Madires Prazizih 4280 MW
Memdra Ukra Miss Power Pam (e 105w
¥SE Mahanyde Pavwes Progect Chiwsagarh §.500 AW
Tiridal Tikttarsst Thiernioa! Paswer Plant Chliaftisasih 3 300 MW
Taods Thewa! Powwer Statee Mabayadery 130w
Bark Supes Thermal Porent Stanog Biha 1300 NIW
Taleher Sups Thermal Fower Statwn Otisha LR ORN LY
Sy Thermal Paves e Chimrmsgaiti om0 AIW
2.6Boller Accessories:
Operation of Air pre heator:
# The fusceon of the an prelester = 10 motese the temperyes of e Ehelooe € slen
the fmraes

- knﬂuﬂ:ﬁ:mtEWNﬂLﬂm!Hsmmwmmhm
it prefeates st

> AL proheaer coplets of S ortybe wodh hot e on one wxde and  Besksi onens
ale
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Fresh air in
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Advaatages:
18 Pazzze the 2w Defivre expanme () (he fErace 50 8 Dol sy ootipletsberams of the fief
[ incezases the effizicnsy of the Pl

Operation of Economizer:

Econnonca w2 detace m which the w=tr heaf of the flee zasrs v ulfiured focheatmp the
feodiginr Econommrt & of v Topes
L Imegal npe
1 Independsen tips
If the ooninyy & rotan gerers) parrof te boder, thm 2 o mdependem tpe
[T (e economy o comnecied 1o the bogl, then £ w called iptomal trpe oopomzey

(D o g = -

mlll--“r - T T I
e ey - —
.. ——.‘
i
r o
FH-:.-I-.-- * Sove
""-h o ——

— -l‘ -
R
I- L . ﬁ - s~

]

Fig. Economirzer

* Feoonomuter b 2 fiinler strtieture dn wiutb hod Sue soses mve m ppposte deecnog o
the fred vster 30 the food saier o hesizd befbre ordering mtothe bailir
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Advantageiz

L Ty meige beisvom (o panti of 1he bailer o redilesd abish feidily meedurton of
-shres 40¢ W uhegul

2. Evapomasen capesay of bofer g

3 Oneal] effinencr of tie plisn Wevemess

Operation of Super Heater:
The-fancisen of 5 suprrheater m 1o moreass the tempesanre of the wzam phore A3 sAturation Foot:

Superheatnr 2 located in the parh of the frnace 20 that hest & recovwred by the supetheatsr fpm
the bt g

SUPERHEATER

YRR ATRE
PLSEs ITERs)
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Electrostatic Precipitator (ESP):

AL echnaats preciuraior, (ESIM remon oy peticley fiom 2 53 sticam by wemg elecinua) oeorgy 1o
cleng= panwls sther pounnels o pesatrely. The soergresd slecmodes regte o thot oollade

witfh the parti iy uwh:ﬁﬁ:ﬂthguhmhmm&#ﬂlpﬁ
etredm

L Patichi bate Coileetion Devics el in’ indiistins'ts timmitiss aif pilie i e snss 67 90%
= coupy industries

Can handle brge gay solumes wah 2 wde e of miet temperatates presyares, dos
neluraes agd 2oxd s contdom

Ca collect pastheies of 1 arysmg sws in &y oo weet mates
Need of Boiler Mountings:

= Doder menemmay 3re 3 301 of safery dence aalied o0 The R operton of abotjer. There
e sevpl paam sy on 3 boadler ahell yaiey vale stedm wop tabe, vem wive
presaste aame vty o] indiestor e chack vahoe and fusidile plug

mwwﬁmﬂmmmuﬂﬂmmﬂmw alied]
dos tn vEomm, oeiEed aemm provmmn. e ovaner el berk fiow of G
v:ﬂurbﬁﬁ:ﬂq-mdhmmh!mpumm

= A bodler 1 2 cleved vessri vaed {0 bod waler fo prodece sslursied or superheyind sicam
Al brirum s Sleww geeerstar My wie hest serrp fromm eshang or fitsees o producs
s A Beier can produde sieien ander pressare and et oot o disnlied
feed waer for sleam power plant ond mrme applicstomn om shi

o 'O bowd ahgl bedler b tded to penerate death fof propolod [wesm ahig) powes
gemeratom, shood blosome: aconliames (ceam chipy, Sesh wratey geserator, ﬂﬂhﬂm!.
iz geam drives poms, sEam ejéctors and midisE carso pump tirkme Al
memmmmuw
o This heat reergy 0 ther supplied 10 the samter, Mypngh e Wipe urfice ues bemrrs
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water amd bodey fingare Steany produced b thes collomad sepmutely m the Smam dmn
fior farther mEse Tl hofes = 3 closed vemse] At vimien & bheiked off the fent 1ectmed

from fhe Brace

2.7 Draught System:

T'be small prewmmie ddirrence wheeh ramey a fow of gas o take place o teyined 0 3 draghd
The Himiction of the driigl, di cme 022 boder s 15 fstoe air 2o (he five and o coy v Ihe

FEze0ms provucts of combanen
Classilmation of Draugh:
l.'lnlliht
[ I
Natural or Artificial
Chimney draught draught
I
I I
Steam jet Mechanical or
ﬂrm.l.l:l'.t Fan draught
| | I I |
Induced Balanced Inducad Forced Balanced
draught draught dravght draught Ll
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Natural draught:

Matwal A 5 aleyuned b e gof of 3 SauRsy
oIt produces the draughl whize nunhﬂmu&ﬁ!:dlhbu;hﬂtmm
Yok pEsry the Seling
The deauglt Eoducsd b e chumeey o fue 19 the demdy defesmcteines) e colim
of hod gaces mwpls (he Shrraney amd ihe cokd 19 nepde.

Steam jet Dyangh:
i enpdory s Memm o prodiocs e demple
Mechanical dranght:

L Merhamca! drmat i prodoced by faos. There i T tipe of fim = e tode Forond
mum:mmm{m}m Wheri ether ane & med ‘tlone. 8 wbonld
orricony the total 2 and = prrssure Jovsss within thestvsm Benysicr

indered drouphe fiee gre osermtilly loeated mr the Rt of the gk Thevlandls b
combimtiog gaed Thedt powe requisemsn i mors (ol Rieced draply fane Thes munt
cope Wiy romoive comshustion produs: 3md Sy ash Indpesd drzuphr fons aee widom
pliced s

Forced dranght

o= The frocd digsagle-San ssess=talind o misy 10 e o prdieser They kandbeoold ax, Sa,
they kave b mosmdenance protifems consumes S poney, st thepelote thelr capal and
OncTaling ooyl ke ot

Balaneed dravshe:

mmmrmmmmmm:rmamnmm the FN fhes pd
strmapher aar jedo the Srmace and the 1D Sy ks iz the fae gonss romsh the heal wansis
riacey ini the stack The siack hecsoee of ity beiziit 203 3 it derting presage 2f #s mn in
poch & cane The futiste o stk 20 opersir with balinced drassglit
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T prpose of draushe 5 2« Hllouy

0 Tospph réquead g of 2 to the Auroce f e conboarsin of fies The smount

of fotl that can He e per aquae root of St Feadepmds upan = quimidy of an
cxculided (Mough Fael bed

12} Totsswe tesssols products of combEtiag
1.8 Steam Prime Movers:

The praind mivyes comtiers the paiural pephurress of mavey into poies or elouriy The prime
ey 10 e inad oy garsrating eiaomicay sould be dselenging stesm enpms cewm Durbiie
Fas warbines, ang wites Ttsse

Advantages and Dizadvaniage: of steam turbines:
Advantazes

# Smce the steam tmhme & 3 rétas best mgice. # @ partculaly amted to bemed 1o dmee
an cicctre] s pior

# Themul offemtr of 3 ey inrbies {4 ustitly highes thoes that of wrecrocsting

Stiging

Very hizh power-tp-fight r=io. compared 1o r=hgrocRing engies

Forvier ot i pharts thati reciproeiing snitiites

Steary turbites 3= suizbls S lrss thermal povwer plists Thes e’ muds i vanes of

W a0 L5 GW 900,003 bphnarbines used 1 gesessiz 2lecness

L

# In senepal stewm poutsen lugh Imows of enthaley (espzully w the fem of keal of
viporaation|;, The implaes keoer mass fw sotes commpoand fe gas wibmey

# [n.esnersl turbme mdtes in ons diesrovay onls, wah S b vibratewy fhan 3 retweedsee
* Siewn tobevs bave syester refinbilics, pertoibeh @ applicstdrd i sistinad nch.
o cotput SFrrauirs]

DisidimEsi

- Mmﬂ@.ﬂﬂ*ﬁwmmhmﬂal&mmfmﬂ
rut by, thes have ale sotne dusdiartagn

7 Reluively bh sremight ros

# Siesm parberes we b officenl than sesrocsting cosines 3 parf Rodopersen

# They huve longey srprmoy than = tirdings and moreh; than et pestingsnc i

# Lews pepomince to churses = poveer demmand compared =k p2s turbines andirab
TIPS LN
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Elements of steam turbinsy.

L Eohis

1. Sresn chest

3 Caijpa

4. Governiy &iiem
Rotor

- Emd;hﬂﬂéutmhumhhnlm The shall estrmds beyond 1= o
thicgh the barmg cxigs Otie enil of the chaf bs ugadl ' couplingtiy the drives g The

otier end of the <kall soroes the specd groemer andile oo sperd trp iz
Steam ¢hest and the casing

7 Compeczed oy higher pressice stemn mpply loe and the bovr-premtre shens et o
respectiiely The gean chea) commetied 0 oy oy the petemer salve =l e o1
wperd g salve, The caumg cootainy the cotor mid norzies thrbbph “which the i
expanied] o] diescted smairmt thendtatme bockess

Casing sealing ziands

P Seal the cueg and the shall Spmne becied weameneal cxbon rmey el B e and
sopplemented b 3 speims barked Bbvrmh sectiie fo highes exbasiet speam

The bearing cate:
?ﬁmpmnﬂtnﬂmuuﬂ&nmmg mﬂﬂ: tﬂ:::,= smes (pEtEg e
journal beasings 3ed the dotdmg oll seals, vhuch prevent cuticard od leskage and the

enfiance of winer, Jugt, and girem

mmmmq,mm:&:mmgmmmhmmwmﬂ
the cier speed P ssutent An‘extession of the steam éod beating hotsig docloss

somponemti o thE speed — Sovenor SiRam

e EE BT pesd-seuETY ool aemems el e mieeyy] WER U e
The tabitte speed |s copflied b Tarving the seam Gouw throush the firbes by

gnmmn;m:gn—mm valhe Comine of wprig. cppoand cotsting weisits g seam culie
amd A% WS eTmnACt g mammmmmmmmmﬂ
ﬁhugd:rm eofwiFct it Toomm e wheed o intigtety womlie ot & g

# The neisne speed & comprored 10 s mapﬂumﬂum%
el 12 3 werve Daedng, w e it gl exbpet-gretin coodtiews
mrmﬂhhmmﬂmxwmﬁmmmw The rfomEr m specd
ity i 1epostionies dhe goermor weirhes d subetguens repostineite of the poveorsy
e
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Steam Turbine Goverving and Contrel:

# Sleorn tuiltine gocermnmie maléen i3 sleiholl tsed (0 onmtiim § cotietnl geddy apeed of
T e
# The mnportancs ‘of this mestind ja the finbisx can maitiam 3 constant steady apeed
frreecdrtiie of vatation of s Bad A mebue sosvmer o ptocided fi S sessscrmnt The
purpeee of the gemas i 10 upply geim mfo a2 rmboe m ook 2 way i the rlone
iﬂﬁ:ﬁ:mﬂﬂwuhupﬁuﬁkuﬂumﬂmm
F o lempally Sjetn turhime foveinits siiedt § 3 poocess wiliers tirhsemoesiond 2 steady
mﬁ'qudiﬁﬁmﬂlnu The diffsrent trpes of steam turbee povdinee
e The prncipal methods oF sieam iriete gotornme we 8 foliows
L Teotlls sovemine
2. Marrle gorertitie

31 Bv-pam porEminis
4, Comhinglesof | 3od 2 anll | and §

L. Throrie Governing of Steam Turbine:

# Thcitl Goopning of uizein Tuskiv o shinet popiile sl ssive way 16 oot e tirhins
spesd. When-steany ok comteole 1 outpat speed by veemg the quamey of ge=m
eniarmg the trbone & called Theowle Govepms § = 2%0 kmovn = Sevometor methods

- [nﬂ:nmﬂmnhglmudumimﬂ!m@#nfmhummum
artargenmnt

A coutio] ralve o wed 1o camrol the difection of ol fhet wihiich, stnplied b the pipe 3A o
HH

# Thessvoniiior of relE vilve s 3 giosi whith st oweidy (=8 of riohic depeeding
upes: the presnee of oof e deneshobes papes AL or B5

» Thu ovimier B3 coneermed 3oesile whch moves muds the norzie

g RS

P

_"-.-"" /
:- L

& Asamne that the mrbme's oad morases Iy mll decreass @5 vpeed winch wll deorae the
eentrsiliga] force of the nplene

Throttle Governing Of Steam Turbine™

Fiz When Lood mevens oan Turhns
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# Now fiy halh of t= i will come donn s decreaims: thes armpismde Theee Ay
il atso tring done the Gere

A The sleeve o comnected 1o 3 comol Sive rod thidioh 3 lecer prvoted oa the filorum Thin
doven wised dissveTnill ratee the conval vxive pod

Moy ofl i coitning froes the oot the o Mg pomped by goir pitip w fEt el the
menpty of both pipes AA or BB whoch ae closed Iy the two wngy af comrol waives. 3o,
v Of comred TRiTE 1o wall open the memth of the e AA bt BB = sl ciesnd

P Now the ol prstne s caminy Boms the prpe AL Ths will b dom ke sontrnd walie
sadiich sl paove the pialy side ofthe paston As & reanle e sheanss flow rate ab e tortues
spueprases 1ehich vl brig the apeesd o the futhine 10 the goral rngs

# Whss e aflthe tuetsns wall ot to 22 pormiad (angs iy bafls will come #if0 5 noigris!
pesws Now, et and commod valve md will beck to gz normal pesmion.

..--*"”;:..

!,f"'—‘

I'-_-_'—'- . ;.-.h- ,.-r"' B oacm s we s

L] B B
Ly —
A -

Theottle Govornina OF Stoam Turbine™

Fig: When Laad Becreate on Tutbine

2. Nozzle Control Governing of Steam Turbine: -

# 1 arsiber grievestons eetiunld by winieh by apeed i be cuntiolied Nessk eonnel
povetsend aff diae tabine o Eedirile uied o pant losd conlshe

» Soine w3 of noeles are groupsd Wzethee (my be two, thies of oore syoum) abd exk
oy of the ol = supplied seam conmroils] by salves




# Every valve 5 cloied By the comespondess o=t of morsdss Stearmy flow e = aba
cottnlled by theie nerplsy

# Azmallr, noazie cogirol povmng B edeicted Io The firs smiEe of twhneohers the
selbsaguear DUITie ATEl i oTher TS remmins constam

# Arrordmg o the el denuml s perzin ae @ i asd otber maEtivepRERG
Stprpade hirtine fulds ten punhers of norres

* i \he lood desmand i peduced br TG ther Bre mumbers of noszies ase mipen
Soniibiey andt e o Cioaed

* Ths methed i suibbie f5¢ SIMPLE IMPLULSE TURHINE. It & 3 ptoces whore ot f
weam Sow & reguised dependmg on the cpenpg-and clousg of st ofeozzle) rather thas

regulitene gs presauge

3. Bypass Governing of Steam Turbine:

= Bvpsm govermng of weam trbine 153 method where 3 brpasr e o providedion e sicam

#. Especally tha & peed when tubes o nmomy o overlandsd smdiin The bypos: line 5
provided B posrng the stram Som find tiee porrd box mio 3 by daes e Wik
AU e

» Thu bypa steans w idtomt sl resiitated b the U cialve whisk by unferthe control of
the spesd of e gosrned fior 2l) londs wthin s raoee

# Srpaw wiie oo open 1o peiemae the fresh stern itmal the Infer stage of the tusbise. [i the latn
stasc oo, work v mervased and the eificrrncy o bow doe fo he Ghroitie =ifnct
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g !
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Perfarmance of steam turhine
Thermal efficiencr

In' panera] the thermnat effirienry. gtk of a0y Hed et & d=fied = the raiin offhe wolk =
does, W 1o the beal apot of the Ingh tempeniome, QFF

s

RE

T terms) offinency, gy repesents e Feven of heat, OF that o coveried 10 wpdk Smes
mgummmd:mrmhﬁtihu bw of thenmdamits mnd enerzy smmit be be
commestad 1 nurk complesly, e beat mput, Q. 1ot aqua! the wodk dene W s e hes the
sut be (laspated & treste heat QC infe the encwonmert Thessfne, e oo sonde the Smmta S

Myl efficiency o
Thermal elfiviency.
. = W _ - Q&
L Do ey s
s efictincy:
Nt weor kdne ﬂ.ﬁ?{ﬂqrﬂﬂjlyﬂ@
Hetage =
Jﬂfﬂw_‘.‘_&lﬁﬂﬂp
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Net workdne on bladex - Bisc friction and windage

Adinbatoc heat drap per sTage
Owerall or Turbine efficiencs

Thbs =Tk ey covess Meemsl gyl =5eees] e Tor Zomsdss begnee 3l stzamfricten boless
fiiatied

wirk dalivered ot the turbipe coupling in heat it per Kg of seam

i = Total adiabatic heat drop
Nt efficamey or Groms elfichmeys
Brake tkormal #_ff I::E:lliﬂ'
e = =—ae

" thermal rfficeinecy on l'fl.-ﬂ'rl-ﬂﬁ'lll :}:I'r

2.9S5team Condenser:
Steam Condenser:

It & 3 devte of an apphonce mowhich weam dondenses and bent released b= seam w absorbed
by waer

Classification of Condensers

281 Frt condemen
197 o= condemer

Jet Condensers:

The othmnt seam 3od witer tome m doed cortss with each otivr nd temperatire of 'the
condenie = the spme &8 tut of coobeg ey lEavine. the condenser. The GO0HGE wNis &
unally el gt the ssluet steer o oy, rapd condemestun

Surfaes Condenzers:

The rubisinst strpm anil wated S0 a0t cons o dissct Comtict The steam nacess o==y the oy
surtace of whes thapugh wheh 2 npply of cooing walsr nasranad
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Wi Cenllemen| Sarfarn Condeainn
o -
| ' I |
l | Il 1' l l L] L]
Pl floe Oy llos - Sjenmy fine U fsm  Cotgifioe  Iopodfies  Kspmamie  Enponie
Paraflel Flow Type of Jet Condenzer:

The mbemd searm and coolmp waor fod thel eniry 2t the top & the comiemerznd tlient fow
dorvmrainds ind coadenaaiz and waner are fnallv coflecind o1he bofitm

Fig. Parallel Tow tyvpe condenser
Counter— Flow Typs jer Condepses

The Sediss anil coblibid waler mder (he condesiser ‘Goim oppalide dirsciies Seiavalls, te
ekinnt wt=em ravels o upevad daestenansd mieets e coples weter which fowy dmetaads
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Fig. Low level counter lHow type -::un:.l:nsur

Lanv Leved Jet Condimes (Coestes-Flose Thpe Tet Condénae )

Figure Shomy, L, Moanil N 20v the petibpsied trin's fvbich beeah un wgter ugh s The
shrim moTut wrmyards comey i comfack with sty il Frhcoodemed

The condrasane and wiker oisne o atnt 10 the bon. vl by nicsma of An exIrachion promp
and the 3w remed by an g =cteg pap peerided atthe top of the condenser.

High Level Jvt Condenser [Eml;erﬁrfijn et Condenner):

B &zl clled bxometnic condenatr. In tho hype the abel] & placed 3t 3 hopiet sboss
10,363 mesas abore hat well and twis the pecesuty ofprovidmg ag extiacten pomp can
be chimttd Hosmrvmr, provmecs O oo sipectase pump his 80 b meide of wwater mnder
poeame tx not 3vailable

Ejector Condenser Flow Type Jet Condenser:
Hese 1he sshamit wieam and conbing el aus m bollow tancaied conms. e 1o tha

degrpases) pressuee exhos seay adomg with asmesed ar w dowen (hrouch fhe
troncaid ooles and fmally lesd 10 dremng cone

;.“?:?}”
2=-=--=|“_'_._,_2= = i

=

e —
IFige. BIj@mamess Mlass i 1.1-r|..l-u FEEE T TP rTY T T r

o ..-,.i..r-"
"\ "\Tﬁ
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in s drmr=ms cond. 2 pomon of k=t enEr o5 Comvaniad Ere pERUIT R
whah & more s (e simoiplen: s ke condmatr comning o condemed s
toohnz Faier and an oy divhareed nts thehot trel]

The exhoit steam =t = podtided with 1 hoecshen b= whith (doscnnd ooy tie
watey fraa hot el o mol backto the mgne =1 case a faihee of coclngvater ippiv 1o
cofidaay

Down -Flow Type:

The coolng waner sutery the shefl st the-dower Julf section and sfieraveling thepughthe
upper half sechion conues o through the cutler Thesslour weam esrermg pbel from
hwmm;rﬂﬂtnﬂBMQ{nmﬁhﬂﬂﬂhﬁmﬂ—mmm
At Py Eﬁm&hﬂlﬂﬁmﬁammlmgmhm
deection af flosr of vwates, # 1 aled calied closs-sorface cotidetter

Exraunl
[ 40,5 1L
Tebon T i [
taltie ‘7"‘" = — =N
ity : = -
e
= =1
S :
r t i
I, S
Bt
g Down-Flow Type
Central Flow Type

L lnthe bipe of chndesner the suctinn pipe of e 2r cxtiacive putip & locited 1 the
" pemter Bf e Tubes whtch reilis i radial flova of the d=am The betin contact betwemn
e oanter =eiace. of the fuhes md steam o oeind dig e luge pasgo fbe peome
deop of seam w redgend
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Fig: Coptral Flme Ty

Evaporative Type:

# Thegrmepie of the condetesr u this when s Emmed gntas §f nater w avaalable & quuntay
mreded 10 toolenee the cirem can be seduced by cmmms fhe ciftelites witer o cparts
urrler 3 sl partvel pesture

& The'sslinbm ateon stcieri 2t the Top thrdlich gilled pies The Wilksy pumg speave waler o the
pepes 2l desendmg womsy condeniey the yiean. Thewater bk = not evaporesd Sifis uso
the open tank (coclms  pond) mder e copdenaer Soum whah @ &an b doan b aolates
wEn puep ad Ul oves smain

> The evpporsine wesidenies b placell o opes 2 o Sl iy applicatis i soiil] sise pliviy
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Inverted Flow Typa:

Tha type of condemer b= the ar sichon & The fopi the seam afier enteomg o the
baran s w2k thn azam fiows dowm 1o the bottom of the condener. by followme
3 ottt peat the cufer sriace of the contemenr The Conilimeite exACIOH plerp = E the
Bartum

Rezenerative Trpe:

This type &= gpplied 10 contemsens sloptar 3 regeoeratve method of ket of the
ordemste ASer aving the tibe 1ot the condersair i pansed flrdash the emening
eshany wemn fom the slesni enzine. O St m;m:mﬁﬂtnrﬁ
condemagte forinee 3 feed water for the-hojler

Function of condenser sunilisries:
L-Condenie— 11 u 2 clesd veasel o wiuch ez i condensed. The yteain groey up Bes enersy 1o
sébtm! (mbich o nxer) dutmg the procen of condensatum.

2. Condenats gump It 5 3 pomp, wheth ramoes confemumte (1= cofidenied seam) fom the
esadenars 10 thxt bot well

3. Het well It 5 3 somp betwoen the condonacr aed boller, whneh rrecives sondenute pampnd by
the condensaic punyg:

4. Bailer f2d pussp 1 as 3 punyp wineh pumpethe eonflanyse Som the het well to the, beiler Thie
£ o by incteasing 1k pressure of condanidte shov=the hoter pramuee
5 Aw piiractiern pump: It 3 i pomies wisich Scvaei (e sésmoten) dii ' om {he conidtes.

8. Coclmy tovwer hn:m“hmﬂhm%;dﬂu&dﬁmh
catidemier

Elemenn of 2 tieam condensing plant
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210 Cooling Towers

# InPower plmes the hat vy S condinorr @ oooled in sodhing tow=e, 82 tht o ciny be
b eresed in contflerser oe Odtulreaaton of teat

13 rooling unter wabtr 8 nide B ekl Qv dimp b drep e that #f conies @ condtan
with the 2 moitisiy i the cppeste diettion. A o reall of thin srme waler B sEporaisd
and o taken sy with ax (o evaporataomihe beat & hikes myay fiom the bsilke of vwator,
whh o tms co02ad

The conlmp toven mov' st be clwnfod & follvea

&, Natural drsusht cooling towenl
B. Muchanicil draught couling 1omwers:
L Forced drwshi conlies Wriwis
T Indoced dangit coolns towers

A. Natural dranght cooling fower.

7 Inth= rype of iowe the bot watpr fom the condeney mprmped 1o e wouahe and porsls;
sinied pege the bostom . Trodmis epras e woatsr Sl mfhe form of droplets. ot 3 pond
asited = fhe bowzomy of the towes

# The 37 daters (e roaling torer Hom s opesing peotided o (he bace smey apiraid md
takies tip the héat af fallsg wies A cdticrstie iperbolic coalme toter m chown it e
Thise poncer has she follonvany: advantatee grarmechone 2] IO

Mot Huimid Al

g g Lk
Fhape

----- Nozries

G LE
A sk
Calid Dy file
Cold Water Basm
| ey B | el

sdabiital Dhirafy Cebtlliiyg Toeeer
#  Lowoperates and pmidecinte (08
It gives e ot le= trouble-Eee ppetabion
Coniddetsbl e ground ares ejiired
The fivsits s beas tughas 125t and 100 o o dismeter ot the bae with the capibiley of
uihsatme wode of vo7 high spond These sirscuess e aoer of ke aeifaup-pened
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stractpes
- Theznfupel top of the towes ailows watis o £l out of fnipescns

Thie msbs dravwbacks of thi rowsr aoe fsted balow:
P High outsal oo

# It pdtmmnee v wuh Ihe ssmal chompes m DET (dry baib tempesatis) and R
[releyve hemide ) of i

» Whilks srtisl cos oy be tishey. the syrme m o pooer. bonpey Uil o S masetmanre
by farour Sy thu tple of teier 1t s aho miore fyvourable sver methiniosl domgsis
oddline thooery 2¢ Coniral Aabod EIF imrveases.

B Mechanical draught cooling towen.

P Inthels Wrwen the draught of 3 fbr copling the domrr’ 8 prodocel mechmnicatly by tiems
of propelier fins .

# These wiw=rn e uoualh: built i cella ot oeits, the sapied' dipenidine tpon the tumber of
i psad

# Figrae shesss 3 fostoed dratgie soolma power

711w st to o] draigh rowe s i = tenoy comsruction b concemad. bot e 3ides
of the Tonver e chawed and S = o and Waler Rplt srrooTe, estept oy o apenmee i
the baee for (i il STTah o and the guiler X 8 top for e 2t o 23 203 Tapours

@ There e hoods 38 the base prigechios Srom 158 mam porion of the ey whene the i =
pleced for forving the an, o the touns

Air oditlat

R .
Water (niet

=T A

T
i
i
1
I
t
z

Fan

Anr et

—— v¥ YV VY

—_—
Wiater oithat

Fig: Forced draughn cooling rower

Selrw Figure shirry an mivioed ' deatisty coolip mwer [n these tvverd, the faits are placed of the
o of the rower-and they draw the i b theonst ooy exendng 2l rowed the forvey i i hase
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Comparisen of forced and mduced dranght
tower Forced Dranght Cooling Towsrs
Advantages
1l mmuhnﬁmms |
2, 150 pretlem of fan blase arosmnn (= 2 endiss & air anlv)

3, Moucaf
4. The vhrten and nooe ane e,

Disadvantages:

1. The fai uids is liniled Ie 4 st
2. Péwer requeement bish (appeoxioudeh double thet of méduced dimsights sbem for the
3. Inile cold wpathes sxe 1 S on cearty; squrpooends aod tuddmes of aitke i
hocaie daelll The frot in the fin ot can ieak the ©n blades '
Induced draught cooling towers
1. “The cokSu witer comes s comtact with the ditest air and warmnel Wister triles it oot
it the mot tumd aw 2 In the e the recrcalaton sseldom a problem.
2. Lower finig coit (due o the redmond parp capaesy sl smmller lesgnd ofater P}
3, Lews epuce requibed
4, The teeeer is capible of codlneg Gepush 3 nde pange
Dispdvantages
1. The ar vwlocties throdgh the paciarsy e mirvesh distnibated and o hasvery Bitle
s estent near The walls and stier of the toneet

L. Haher HF. momt o reqazad w dorse the fan comparaisiesy They o Sueto thafct that the
dzzr | B




stgnr pemasee loes 3 bashey 3 rectticted ard 3 hase tpmede e cheke off the fiow of lughes
aveloEdy an.

Camparison between Natural and Mechanical Drauveht Towers Mechanical
dravghitowers.

Advanizzer
1. These tovwers seguitne 3 seigll Sasd ey aod car be bl 28 sl focsiyros
2. The fane ave o dood contrs] ovis 1he 2 s and thiy the wan
IEnpeE e -
3. L+ coztty to sistal] fhen netrs! Seankl e

Drahvantages
L. Fam poter toqusementy sod puimterance ooty rmke (henymtre Sxpensitieln operats,
2. Locs! Bogeom Snd iing oy OLCU 2T ey SERIOH
Spray Pand
# Inths vmatan wann Wt receives! Som the mpdetaer o spraved thuugh the nezsin ova
3 pord of Lepe ares and cookve offec) o mmunly di= to evapiesion Som the mefics of

—— e mm e e A mm e
J-r—-r-rnl-r-r-ili-—i--rl--rfﬂlll-'u'll . J
--------- g g e g o S g g oy =
‘__..-.‘_._'-.-'——-.——--r'———————'—--
-------------------------- =
= il s i e
._...__........q..--.--.—------.--.--.-1-—1--.- -
o e o e i i T e - (e e e e T R
. -

weatrn, B ghiis wviteim ol et sinncet of waler m Jal h—a:qmumnmd waslag=

Fig : Sipray pouds.

# The sparwe of the novle m gras pmidqtﬁkwﬁtﬂ@mluuﬂﬂﬂtﬂﬂﬁ_
Caatesfzil proriey of S mm siee e wmilly spacsd shonn 3 meteny Som Cener b Genter

bt the parris of L swre nuy be iet propeitissslly Dither apart
P Morzn o b mousind m s of o o e

MHiadvaninges of cooling and spray pand
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i A comaiderably g arws reqiesd Bor coolng

2. Hizh sprav \oues (die 1o esaporatos 3nd wadygs)

3. 3N tmmre] over'the tenmersuee of bodled (ratey,

4, Lty conbimgriliciency (18 rodmpared wiih coolng spwer)

2.11 Selection of site for a thermal power plani:

i} Clote to joad twmrer: The sne selocted ihould be as chose jo'tke kad & pobile. Thid nommmzes
volzsse drop s mames isvion and digbution lepses

{ni Avallabilicy of barge quaniiiy of water: A thetmal pere pi:rlmh'gtgmﬂirnfwiu
fixr soling and 3a fad water in hoiler Therefber, the selected steahond be slase % 3 continncs
sotxcE of vraner mich 3 fiver, canal lalose

liii] Avallabiliry. ¢f brge ared: lose aed s requaed © set-op & (Emal poen plint 1o
sctotmidats povwsr plint. coul metioe ol Bandltes v, aef hendles sl Tnpoant v, stalf
guarteny =tc Henee, wufficen) and should be modhible @ semcenble prce. Moteover, e (sl
shevidd te free Som after lompme and sod shoilld heve good bearme capoca 1o penme mevailstem
liv) Availability af coak The sie seloctod shmudd be sior te 2 ooal mins 52 2= % mnimice st of
teaspertatin of toal

v} Asailability uf tramsportation faciliy: The s selecind shopld be pear b il head soad rives
of 561 55 2 0 allood a3y trabaportation offcodl plind = muchisery, building conssuctioh niferial
o .

(vi] Avallability of large aves for aih disposali A thevem| power pliet geneeates lorgs foantity of
sl ety vihich neecds Tarte sify foe dhiges] Tharefbee, the wit shoiil huve [uds sres fiy 2ib
dmpesat

(wnl] Distanee fromy populsred arsn: T deleced ste chould be amay Som habpar dee o
puliutinn

fen] Axailabifiny of chilled and unckilled mappuwis: The ssfecred =me ihenld b= ool G
eequriad whilied 2pd unehlled maspever o el paiihls (o costmction and openation

{ix) Genlogically stabile ares: The se chould Se mvay Bom senms w=a, bpdslise soee [lood
prvme some ot

IBLE SHORT TYFE QU ONS WITH ANSWER

1) Name four boller arcessaries of the bodler™ (2012 5)

Auswer:

The boder sdeiscties arr | Ferd punip. I Supper bester. | Eccccimiirsy, 4 Al prebesher
25 What in the Ainctive of condensze” (2009 §)
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Answer:

The conderaer & 2 heat sxchangsy which remaces the latent beat from exhasu steam so char i
comdimies gl can be pumped back e the buller Tl fred vyt conypirtes the croie betveen
Brler and tertme to smbie ke oxhawsiad deam to e e the bosder & Eedwmin

3) Write down fowr mowmtings used in 3 boiler? (2012 512024
Answer: fotr meuntmes ead 03 hager are -

pressde gluts

sy el indlemon

Pre=ureizlef viice

Siew olfcnck

- & & &

4) Deflire prime mover” (2016)
Ancwer:
prEe a5 3 compastt which comen haat anme a0 meehinicdl epsee= and prodoce powes,
=) What &5 relieat cvcie?
Apswer:
1t s 3 stemn power 7ytle i whieh 3 gl sanaon of stewm i b seesture ks b ke sk
to 152 supeshieater wheve febear tilees place 28 wisable pesisins s tenpecriure. Then feed back toa
epieme ke e coptpletsaapariitn
4 Defloe snd clesedfy vivam murbies 2630
Ane- |t comests lnadranic energy me mechuamal egersy Uy usest stesm. The mportasee of ths
et b, he ighire cin dedien 3 comdunt stealy speed respecte of caranon of do lad 4 tatone
Forrinot 3 provaded for tho srapenient. The purpose of thegmvemnor b i sl steamn mito the (ke in
szl o Wi st the Byinne gives s contsant speed 2efor = pecehle under Tarymg the liad
T) What is the function of air extracrion pemp?2034)
Ans- It = 3 pussp nhich exdrarts {12, romeiT) 28 Gom the condemiey
B) Wirdte two advantages of using & condensir jn 2 swoeam power plane (202 4)
Ane— [ =a closed veiei o which e B oonderned. The sieam gives up heat energy to coalasy (Wiuih i
wafer) durug the procom of comiersshoe

Il & 8 desxce o an apphince o which Sram copdemies and = reicasd by srans & ajssoried
bzwater

&) Define work ratto and S5C 40 rankine cvele (2024)
Any Werk @ane 5 defined as-The ratie berween nervvark gstpat W the =ork done bv:the naime st

pomET pinat it € 8 dmnmngnles mamher exprassed (n percentase
“nﬁ1m=£= (W — W) /W KeRwh

Egmc‘:ﬁ;mm:ﬂmummnth:m fow sate of steam tequaed to prodiced oue
ko wan net work out put

athemansally (W —1¥a)
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L Explym g detal aboot natural demzht cooling vowes with proper dogram™ £20195)

2 Why coapotniling oF deitin tinbihe & eceviaty, Explain (e premdss compomiling™ (24118 W)

1 Tres doug the alviieages sod deadvatates of stedm poae plaer® (015'S)

A Wrae the lopey m oo e and exnlam ey (010 5)

£ Defor mid oxpinm accesennies cf boabey deesritie escomarer m iteam power p!lil.'u-:lﬂ-h

L Daffereariate betwecn Jot Condensers ond surfice condenss {2-2024)

7 An weal epome works oncarnot ovele betwesn the temp Limts of "*._j"”:'m;d % .4f
30 k) o e s supplied working medin duning o crele of opranon then fmed

thettoa sfficiency quantay of eyt rpect (s2024)
B-A steani porwvet plent b sorpplied with der axtrraed einm'af o persastie OF ] Thue sl eibeet o 3
evadansn &0 ue caliulate the pkune effitency By usiszseasubie and inoller char (3 3004)
% Do the oxpreanion fior termsa] efformy of Baiee Eﬁhﬂﬁfﬂ'ﬁt‘-ﬁ & H dapoars (0 2934
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CHAPTER NO. — 03
NLUCLEAR POWER STATION

0 Ves:
31 Clagyy reclear fiel (Figily & fertile miseriall

3.2 Expiaiie fierson wir fizriorn reaction.

3.3 Exsintn working of ntcclasr powir pianss with block diagron
3« Ecnlsin tis working ond conztriction of duclvar reacior.
1§ Conpare the nuciear and thermal zieat
3.6 Explmin i deposal of vuclecr watthe
3. 7 Safection of tive for retier pover Jigriony
28 Lize qf muclagr powyr shattions
Iemroduction:

The Poweer starme whick: nses mciear 2recny of midivocys maersd (Uraniors of Theram)
comvmied mog Slecmn] Fosesy i kneven ad Nutless Povir gatwe

3.1 Classification of nuclear foel:

Nnclear Fuel
LTyt Ty
-
| 1 |
Vraupi e U rammn
I Lmde Cutide
Wobwdl Bimnched Pltimmmm
IRV Uratumy
Uranfum & In propeniss:
Atomic Numbes: 92

L -2




Meliing Point: 1408 ¥ 11 115°C e 30755
Bollins Poimr; 1404 K (41 ¥1°C o= 74687
7 Crompen (v 3 very paponans elesenr becamse o proa ke g wah puclear fuslused ro
sesirralé lictrcily i fisselear pove et
& Nanodly ecomres amnmm oty of 98 Urmnams-23% and 1% uraamm-
3% Ulmamungn- 204 i the daly nhwally ecourries fissonabie fisel (il thaoean mistain 3
cham rmactios

Enriched Uraninm
The Process uied 10 podae o8 pistentase of U & kmeran i epciment
Thas wiilh fielp v o maustain cham reerren. Normally £ colfam fisher
perdeiags | ¥ o $4:) of 2

Urankem oxide @ 1 20 formsd due to eorsment proczss, hpt § o mbrete &
produced m the & of porder.

Ursohun Carbida: this materul s oot coomems’sl o me, bt 2 b ey soed
POpErSies K e 2= sk foet,

Thoriym & it propervies

Atomlc Namber: 61

\faiting Puint: 1730 %

Boifline Paint: 4790 "¢

# Thotnm 8 weakls minattive ail s known jcotopss 2 nestabés, aoth the g
i iy SCCUMTIE Otie (Mo 27T, 238, 1300 231, 232 and 354G

Plnda ond Ches =t inothe prooes of dovalopme masher povier plante with
vty reaerens bt fhes = ol 2 very e terimetosy

P Thesmmt by herher 2o thm s why 2w ot poymias
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Fissile and Fertile Material
F The matorm) whch mdoryes pociex faneoo readdy ore cafied fanke mafenals These
midetinh we Upransin-21%  Urarotkin-233 and  Phiionisine-2V8. Theie ar 3nlible th
natnge Fertil moterate ae tode materinbe which e st Siiesoble bt cae be

# Fertiis maternads ape Urssiioen- 738 30 Thorsn 130,

"_F

‘tranan ¥ m b opmied m Urnnmm2V) which &
fnmcnahie materal
» Thertum-237 can be converted e photonnem. 239 srlieck vffvssnahle fanberisd

22 Explain fusion and Gssion reaction

Fission reaction:

# Fomon (eaEtom & e e modnres cocrEs @ Ml reaon

# Wien besien his 3 mebeun of fsals neueal e solo of e &
reSzaend dpe 10 treakors up of om of Guals mateszal This sestuin o calied
Fypce e

* The muciees 2ot sopdrons wheh futhe bt othes goms of Banle mmatern) and
theid pitooem S0 o beiiRing i Exthissdlecie of dssp This seactiter ia calidd
ham resfie

- o fivabon reaetion f=tivcns st Cliningg r3ve o it

# Tuuon oo Al releass ensesy

7 Commalled fisbion reartim » usnd 10 generate powo mmsicn, powey satien

Fusion reaction:

P It 52 mocds of combining i Hehier picded ihto 3 stobile and bead'der miclide

?-'H:u-qan.l. Erpe-==unt of e22ey & refessd beoonte sy of the srodan
ndclenn i thon the meseed A e e maclet Wisieh by Boed

3.3 Explain the working of nuclear power plant:

# A ok poottr pland b tistsr 193 (Bema] phner i ewoept turhest egnsed 1o
Stmerae sivmm i otcaned Som chitnucal reaction @ 3 resctnt whils sodl o bamt moa
thernil powver plitd o tdiie deam i a beilet AN Oiber compotietts uich S steam
mrbime, gonermet. coudenser, cooling tower o eyl .

# A mwp poriem of 3 moclesr peve pant. @ mopd b oapecal Sl weh o Gl
srnient Bbocatd nes fid shemenl prepinition, orea. radicastite Wasfe Sititate ared
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walte dspenal apyaratits Mea, Surage aes By el coolus md st
2 A misleir pévver pling coneictz of Silleviby auljes comjyneriy

131 Eeser
131 SteEy ecyEy Of el oarbhnder
133 Steam o
314 Condanss,
31§ Cooline tow=rr
B e
X314 Spase fide] pigal

i snglear reactod =TT aTiEme.

._'_.-—-‘-l-llll'hl'_

(1} 'Rasietor: Noclear fiunn yeaction talkey glace miikde & reacte The el penersed die o
elenural fasrtion 3 corved soay be 8 coalam 402 hemechangey of Boder Whese steam o
faiell Regdtrr & tuilr with 3 ¢ote Bl pelleh and coclant surounds the el pellet
Contral yods =e uied to regnise the spead of chain seacvion A sundes safely mechanies o
btk =1 8o prafea de toee fe sbenima! operation

134k Stonm geaermior of boiderior hext emchanser. It o 2 wamer fifled vessef whers ooolan
tasiry the e of faswn ceacton Hom o macie The sram manl mothe beder ad
soperhetied b 2 suphrteezier brfbee feeding fo steam turbine
(i) Sesatn tarbise. The opethested steam oty boller i B (o sesi tribaee Ghese
expands o 3 e of hindes prodocns mechameal moton Hence beat ensrey contzmed
stpeii=ated giedm is cutivetted Mo terhiscy] sneg
rtlﬂudluwhu:hnmhmmmm:ﬂuﬂuummm
‘mirPine is condbnsed haed o vcair. The bhent of ki stenn i cariad ey bY coolais Walter
mmmdﬁmhﬂmihmﬂiﬂtw:mﬂqm
iz} Cooling rower. Coolms waier fiom condenser caryms hew of sxhassy yiesmeess colesd m
1 ceoling wower The hot coobiig water fom cotudesser = spraved fom o« betghi ots the cooling
owes. Water while faflmg diron tiwough filb gets comianed mio mmiadl droplety which
speaind The ool swfice aea A part of s widdy = evaporated and eomll port i ol due
to dift fealar droplets camedaivey B ). This do= of ==iler o compensaled by feeiling
smabmp water irtdlhe conhme fmer
(vir Gemevnior, i s a vnchonow peoerator. coupled to- steam e vuenng & k0 rpm
poducee 2ectyeyy of £0 Hr fequencr
(vai) Refuuling peol It seq Yiading of feeh) Siel sy the reaton 3 camed ot be 3 robet
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(vitl) Spent fued poill In tiis area spese ool from reactt s stored befirr 4 disposed off
() Nuchar rvactor afers sysien. A melex rmoyr B Sewioied 10 comwn kel
(adgtices withi ds=if cvch under emeEsRcr WuRon A member of SV aites s
scorpoinad mio the aperatim of rmocter, Some of te=siesy yyviens arr fhlewms:
& Redthor protection e
*  Erepenrs cotr SOohEg dvaien
& Eeihy posonmy feuem b femrsoiny siop muceay’ Shet rechon et
cheaprals sto reamy

® Emerzenc: diess] sencnaton o fed pover iz orties] componess sack gedoling wate
pristipd, etz lightneg ot i

3.4 Explain the working and construction of nuclear reactor,
Construction:

A piiclem reacied w3 devire siheve puchesr fridon reaotion tiles. plice The Yo of mictze Tosiin
& remired by coclint 00 8 Lest excharssr, T i u heavy ek 1Deeatroctues whiich can wittstand
hiph prevmes st psduoten The sexcter s 3 cestralyon oofleg coms whet comam, fed
sdesstor. Tiiecton md coctent

Comsiealy uoed Hisl & 3 antyy & eyl opsiem {776 ﬂ:t:hﬂmu{..m £y of
U35 A miodarater i tued 't Aot dovn hiek shatpny) detitrods Mecoied d fikion tesctih Tle
eyt of Gesson (eartion i ooy edby 3 ooolint

Core:

# Cote i suimpnded by reobon reflioey mateta] alled dbieldne matnsl wheel
coriines esmiping reutren: ek o the core

# Reactar core o Bousnd itvgome shapes! bniddms with demile walied comereteconsroton.
The apnnia space Setnvers dowbie walied rontrete comstruction o kept at vaauum Tuongh
Fltratiess aped roep Sock wystem 1o soawe oo eadation kak i the wirst-sase wrnarm of

# He=ter b osule of betimnintsl oylinde el viesas| of stami=is steef (35 304 L} ciistrisctiion
Mg Boinontal oolat clamsieh. These cootst chinrels tade of Zitoteius b
oy comae o bondie Covian & crculned sound hese Al bundles 1o manchs By
to 3 peconday coohm [s

A Tl plin contierins Srimmm cande sarfoandd B Zirconter ciaddme & pliced maide 3
fued bundle. The fizs] tunls 200 housed m 3 calandrn (2 borronn) rxleaines) vessel
BSvinit larse naintibed of baled for soritziningy feelpind Holding uinnaes caidss

Fusl:

Fuel bsad are sranie-335  pranbors-2 53 and plotoniom 318 Foel o spseabilad oy the form of
resks called fard i Sar casv ieortion and romic=al fomnealandeid

Muoderator:

A modérssy 8 ussd o oo domun fa-mesnEs rERETORE $0 e Saain reaction Can thke piace
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wah natural ranmes o fel Vasus npes of sodorsne wedl s beny wate, gaphte
beryllinm etz Hax=s waier or destermmm cxife o made Soit ligit weer oo 30 Iters of Jght i

s © prodese ane e ol hery water

Control rods: Comfrol tods aee. tised 1o comval rate of ficzion reaction 50 that chimmuetion 1
mamamed & 2 weady pace Thesr mdi @ iowered jofo-the mescioe omduce e of rearhion
znd zru=d m B dowm the pescior dorns smevaprey The emiteresd of et oibs ahsorie
mewrers released Junes guciee oy seh aboron, ot hafoem e These ods e
thororead ang dte comrlled antomateally,

Coolant: Coslant = 2 madim such 30 lquid sedurs heloun, carbos dlonide & hesy e
witirh reandi=s bt of dhain teaetion and tremis thin heat to 2 heat exrbaness or boiler. This badler

prodnees iteen M ald2 T i

Reflector: lmide surfice of reactor is eoversd ‘il reSactor Wwhich prevents #saapeaf nrutions

Homrescicy cove This ponvels midaion bk froos the core 1o noroundg Jmophens:
Shielding: It prevesty ‘eaiaze of iation o mmound ez stmosphere.

Containment: i 5 3 lewr couro asd mes! stmctire that preonts lealiess ofrslition ©
xurqﬂ:ﬂuq.uﬂ:ﬂ.u:u:mn:u:m
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Fig.  Reaclor ops
Pressurized Water Reacter (PWR):

PR maee oydinary water 33 coolust amd medirator Witts = perssuraed 0 ghomt 150 aitmogberes
to prevest boding of water, The teepermmre of water ni t rector n sbout 225°C The tocling
st comity of Proouny and secondary’ corouits: The prsary cacuit w=stey fo=s thiongh come of

readior M bgh presonre wiile secondaT cRoNS B ERd T StneTHe Meam
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Promary coolms caoul coatam a prepunzey m O form.of pressws vevsel il s hestmg <ol &
the bottnm with water spras amasgmment at the dop I pramany owcan prware decreaues, heams
codl ey nm and gemeraies steaem by berliss ey Tha ivesses e pressire, [ presee 1 igh
celd vt n spEred i premorizey 1o Gitudesar the stzdm mﬁpﬂmhm it e

Stnmahenand warioe propulsion
Advintages of PFWR
(i} Compart ete
n) High porre demty
(mjLew cont of coolant and moderatos ab erdmery watet o wied (n)KGro0d
TEsporee 10 moreges in Mad derped
v] Reavtor cocls donn il wyter starfs bubbdoe
fuil P hatommn hevedins sie be deae by proviting 3 baned of Uranm 238

A hﬂmﬁhwm#lﬂ‘m
|ni'&mﬂﬂmn#m&#ﬂtmj¢hm To pr=rent commsicn. Spemne
seSerint s pegquaed Reastor pieds te be sins (men focFos! cechargios Huoh
mﬁutﬂhw

Brilg sstser Femcie (1)




Feed trater entee & the betinen and oot v morated mie saram doe 1 bt of fisses rraction. Thiy
sieain'leaves the resctor o the top wid endery e uaboe AMer ezpamion of wean m seam
tirine. ot gots condermed in A water=to0lked copdene and fod back o hom exchager e frod
eater, Due ta mdisactve contammanien ound the mmacior core. mdologucal brofechon = provihed
tr fleminatrme

Anfrantames of BWER

1. Soeof presae vessel 5 wemal] due 1 supgle coglung water ceruy

2, Hazh therma! efficerney (abom 30t

3. Less preare moranctor veesc restlting o lower shonees of laloass and: heapes
decan

4. Imﬂ.mﬁﬂwﬂrﬂhﬂﬁuuﬂhﬁmﬂtﬁhuﬁmﬂﬁiﬁ
et

3, Gpemtwn of BWE mmore-sable
Disadvantage of BWR

1 Fﬁuﬂiﬂﬂ‘nfrmwmmmmnﬂmnﬁaﬁhmn&mﬁ:mhg
rous

2. Size of IR s moje compast tn PR

3, As the boiliss of water taies place 2t the yrface of the el chances of il ezt &
pombhl

4. Itmuﬂ:npﬁupuﬁmﬁhﬂm:ﬂ:rqﬁﬂ:

3.5 Compare the nuclear and thermal power planis:

Thermal power station:

Principle af operation [t =i o Modified Raniie {vele

Location: 1! o lecated &t 2otz wheres coal, wyter and tempontion: Seilaes xr availbie

-gauly 11 & lorated e fomd Cruters

Requirement of Spoce: Mot 3 byze qpuce due o0 toal storsze, nohine, bojler e rhey

Fuleariee,

Efflciency: Cverall efficiticy b leaat coimparad 1o otter pilamta {30H-30%)

Fuel Tsngd: Conl (mostis) oroil

Availabilicy of Fuel: Coal reserve are present all over the word  However. ooal = non-

rencwnbile snd o,

Cestof Fusk High Coal s eavy mmd b 10 be transpenied b the plan Iniral Cos

ﬂhmlﬁmﬁnﬂﬁ}ﬂuhnﬂmwmwhﬁnﬁghﬂ

than Hvdpeelectricand Nuclear power plnts.

Tramvmivrion and Dinribamen Cest: Losr Tt o oamily fscated near D0 Camérn

Seyrt-ap Power: Abopt 10% of ung capssy

Ssirtlng 1l [ sree

Stanflby Losses: Maee than bedreckecins and sxlew powee plast Bodet fiamelan ta be kept

bmnms 3o e ameant of coal s wed Somiantly, even when e tubbine b not = opetatn
el ED




Chanhines: Lews cloin Seoke anl ash pe prodursd

Envirnmental Centiderafions: Ax solliisn oizun 2ed Eads to 20 ram
Crnhiiine Fzes ge 3o prodiuced

Life Thow: 30 - 40 vears

Nuclear Power Station.

Principie of operston: Thermemusies Semn

Lucation: Loczied @y Bum beavly populsed e

Heguivement af Space; Heguilers mbnummin spacs clanpueed 10 oty plauls ofihe e
capadt

Eficiency: Hahey then Thermes) Power Statws - Shout $5%

Fasl Used: Uranmm (D235 sl ofter radicoctne metale

Avallability of Fosl: Depotits of nnclear firl ine présad all over the woild Alsé wemmmms c
b exiratTed Samm o wrates, ut 2 66 ooz licried and comgplos procme

Cont of Fuel: Fael (=t el on't oo costly, Roseods i Sorehd gridsinr o, (hee
e cost of fid] incvestes comitersbiy A il eyl 6 fiis] it 'veed 50 triveporteiin coss
= £

inirial Cont of Plant: Hmhes A micles toactor o compleX ahd roquaes e ot skilled

e '
Ruuning Coore Spnll amount of S nued = nessmmp oz & kv
Maintenancs Comy: Vry ih Skilled gesicare! ane fireded
Tramimivsion and Distriimtion Costy Qmas kv Sixh planss can be locatsd nearthe kood
cmatey
Seari-up Power: T2 1o 10% of unl sy Starting
tme: Lees thim TFS Cap b= ftanted sy Standby
Eossex: Less
Cleznbiness: Eadioortir somte 19 predres] o cbean than HPS Envireumenrs] Cansiderations:
Dipesalof mdisstine wastes may affecnhe enroneess. spemlly of 8 o buned undergyoond
Undartmatey contamsation mr oocis.
Ll Time: 4050 yeas

3.6 Disposal of auclear waste:

Hased m thin et the berwl of radoacroits wafarip] O radohone, midles ooade
manporrant & T e fied ofo e (ypes

Chwafication of nuclem (Radosctie) Watap=
L Low Lol Wage (LLW)

2. Tmevesdinie Eavd Wane JEW)

3 HaghLevel Watig= (HLW)
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LLW (Low Level Wazie):

# Incase oF B leoct waste, the (% Cotinit of Ridicabtivids) padinaciive -l novery Ea
Nommally, the trpe of wmle comes v oidestney, hospral, wmllmicicn plast A e
tme of handime & tragwpo the kv leve] taste, € dpesnot requee stneddes The fone e
wraste buried im land with suiable depth a1 1 tise of disposal

LW (Intermediate Level Waste):

= The percersage of rxdactvity 2 higher aa compared with low fvel wame Althe luse of
handhre & nssmrnase shizidme b rewrad beeasse e prodece telcortir =2
diffirule It e ko 4y 2fE2cted b hursn bealth At the vne oUW dibpesal firgt op 3l
it & placed & ponerese conaaes Sber that it W w2l sealed Frnally’ abeTE T jn beiried bt

e und Dol
HLW (High Lovel Waste):

# As cotijporesd wigh) LLW & ILWW, the HLWV & tmdu;u—:mhhumgu-nuutu
dicectiy afieeved to bmman bheaith Mest of acoudesiy iy melear povver plants ae oteusted

durto tha ELW Arthe tme of hadling. 0 egges MEMmﬂnmﬁl;'!ﬁ-
HLR mamty comses fom reprocesime of unclesr fied m the rescnor:. The HLW o obtamed
h iigead ot & the hedt s vy hesh

Thee e three wass to dispose the LW

With the help of Storage Tank:

F The agastora plesd which p rotees pope In iy apemor he duoh jemperarupe S
wails = Kegt Dred o #s cortrmens totation, & outer coplme, @ will kelt to s bab
empersupe o con Tl Wb By tewrnal value For the pretesten & Iu:ﬂ.pn-m!‘ps.r.r;:a:ltr

clened =l urmmiﬂthmﬂmwlzﬁimnﬂ_hu Whisresis th= Lk m
Rl o will he ellicalad £ budied asdeistunhd

Disponal threogh Desp Well bnjection:
i this mthod. fhrst up all the hish ssingeratirs guid HEW & kept in stocagetank Then
will (= 1ol of plisis these Baind BLW & it ground ot Biehigessies. P depeh &
“ooemsily 3500 10 16000 fed

Vitrification Procesi:

» We imow thai the FLW & bousd Sem & # & doficud to ERerdlng and dipess] To
erorcome this desshack m nification process fit tip all it b sciversed ito solid form
(e fguad form o ELW & conveszd wwe sohd foom 1 kmomm a3 vEnfEsnon).

# Whenover the bgud HLW w kept with wize] coptamer; ¢ » momed with. gi=s femmg
moteral temosh hemos proces. D t0 1k @ wolid glwme & frmed wisch = pat 6 stecd
eoutaimer. siter tit it i surroundsd b femforced coticvete These ks 2re sow seady fin
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There a5 tund Was of daposine theiz 30 lxd wasls taedn
L Zteanbe kiptm tench deep nmdereround

2. T canbe smpendcd m sep beads

3.7 Site Selection of Nuclear Power Station

Factors govermng Selection of site for the nuclear power plant

Availabifits of water: Ssificient wepply of oeiral water 0 ohvieus S genensticg e £ osoling
PLIPOASY I 10 I0Ar POUTY WELN

Dispesal of Wiites The wastes of mmtiear povorr station ars mdmactie and 2§ cmg seusre
bealth s Heczuse of e Wﬂltnwhiﬂndmﬂ.mmﬂfmﬂlﬂu:ht
potvet pltaet The wantes must be bntlad it skl derp oo earth lirvel o e emst be
dimpesed of #1900 gmir I5 Ton the b

Ditance fiom Popolmed Area: As thers u aftsmy 3 profabilics of sy, 8 et
prefirabie to Jocate 3 oonlear statien suffasmth awar fom populeed Jees

Tronsporrarion Facifities: Durms conpumiomng pencd. hu':r- eqepoeT 4 fo he eyectad, which
1o be tramspiorted e mann facturer ute So pood mihory and rosdvays arinilahiinie are requined

Skifled Peroan Requirement’ ol szilsbility of ditied sonpessr (0 nm £ ndlerhs sl sl
gded prihliil triamgert abebild sbet be present it (he vite

Near 06 Load Cenitve: A3 tve ki thir géneriing siaticen e far wver fom thickhpoptilsind

g, 3¢ v owinoe g fsmemesnn & ntopen beses e phasr should jecsied pewr = e
b 1 L

Srovage of Nuchear Matesial: the rmcioss matrrinds 2= tadisastive, Which ate dongerous o
bedith fo ovescnee this draubicl o sepirste srrmsement prosided by sioraue of noteridl
Geographical Comdirion: the raficactive matpral o very do=svl bo himeiiealit & ali
Iz orsandime i 62 Lo erihquaks chances coours to blas the seacioes ta avoided this the
a3 Eoyic be fee Somaarihquake

3.8 Listof nuclear power stations:

Toral
Sr N Mace Stare Operater Trpe of Tl
. Resctar -
Capacih

10x4 | seoaw

E
i
:

Exn
! | Eitnex | Gajal | PHWR x| e
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. !
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= WNPCIL by d 1 R
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POSSIBLE SHORT TYPE, QUESTIONS WITH ANSWER

L Name fourmmckar foel® (2016 5)
Anvwer:
I Cemmium ¥ Thesumn 3 Poloaimm 4 Uemithm 233

2. Wiy reflector b used In nuclear powee plant? 2019 5)
Answen

A pefiecter = & resen of pefrelad pmerid igrenime e corefs Bncticn g 10
ﬂmﬂrmnumhﬂﬁmulh:mﬂummmuflkmhkmw

e m&yﬂmwmm? Give mn vremple Y (2015) (2024)

Anvwey:

Mnmﬂ-m?mgmm:hﬁhrm mentrim, them £ spitts

i semal] ptow et biigh wicans of eedrgy = relsaaed Fump: wanium- 338
& What ke the Rancelon of thislding”? (2015 3)

Nuzlest reictot oeotamn cafibactive materishy ke veasist =il thooien. They emu bl

ﬂlﬂmmmﬂﬂm&umﬂmﬂﬂﬂhﬂumL

5 Ve the fuel full form of PWR st BWR pawer plant. Mention rwo places iw indin where

thess arw nuciear power plant,

ARgwer
A boting waer reaner (SWR) o 3 1ype o bt water anclesr regar
A peassar=ed water reactor (WD &8 trpe of Hehe-waser noriear madter
Rajasthon Aveenie Power Sttoa— 1973 Ramsioe  NPCIL LR
Taapisr Mowwe Power Statisn — 1080 Nlharashars  NICTL 1 400
Eudanlnjizn Nucles Posver Plant — 3017 Tams ¥ady  NPCIL 2 000

LONG TYPE QUES .
1. What Pressuneed Witer Renatoc (FWE ) and desonids sbowt PWRY
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L
&

Dleseribe shout thr geversing Factons of Seloction of e for the noelex pomer pla”
Wras ke Conpearnon beywees e malow 2l them poue phisrg?

Expilaim the winrkms prisciile ol aazies power plant Vs X324)

Eninrerite sred saplum ggpestin] ponmepets of purkes praston ( 20044

Explam e dusoaat of muclearwaste (2024
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CHAPTER NO. - 04
DIESEL ENGINE POWER STATIONS
Learuing Objectives:
4 ! Stase thie cévoniapes and disadveriigis of dfé el elecine ponwer siutions
42 Explan briefly diffevent et of diceel deciric power diations: Frel storage and

Jowl supoly fysrem. Fuel pjection sysitem, Air supply syetem, Fxhoust syapem, cooling
varem, Lubrication yeraw, staring Sy afem, povernimg raran

4 2 Selection of nve for dierel #lecivic pewer siations.

4.4 Pexformance and thersmi eficiensy of diasel efserric sower seanans
Introduction:

Dliesel cemmer pover plaits are siafled wiere ampiy = coal md water & 2ot F=abible m smificyd
guastity of whers powrr & i be gonerEad in awall qeanfiy o there gandly s gremduyed &
cestimiliy Of mpply rch = m hespial, terphoce cychangmy, withe dziony =nd cmrmas. Thee
plamts m e matige af 2 w2 I MV, The dioz] umits med fof eloctnd generatn aremgire reloalbie and
wrz-ind peece of equpment 2 compared =rh mber TR of piants

4.1 ADVANTAGES AND DISADVANTAGFS OF DIESFL FLECTRIC
POWERSTATION
The =lvemuges wesd dinadvamagss of Sescl poroer plazs e by
Ashantages:
I -Desgn and fwinllefhin are verT wmigils
Can reésponi o vorying Joads withing an; difficgity.
The =andhy loessy WE s
Ocrugry 208 ipace :
Regime lies suzritity ofuuize §iv mooler pipous
Orarall capaal cost & les=et’ thon thot Snd: shegids plirits .
¥ Trguze Lese opeiaiing and Juperstms stafTn comparad 10 that o7 e olanr
- The affeincy of mook plante 57 fmet oady does not £ 4 morh a0 it of 2 s2x plog
10, The cout of tuddine sod oyl ermeerine anks & Ko
11. Thse plants can bhe'locmed véry tiear th thie joad cenlens, mubsrs tines i fhe tears i thetowm
12 No probilée of ssh b liie
23, The kbooution s5siem B mae econsmes 30 comped with that of = steam poseey Phmt
14, The dmsel poper plams e mope efices fhan seam poveer plaes m the pogs of 150 MW

]

vad S N de R r.d

Diindvantages

1 Hirh ofiefuting ot
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High suinteuanee 108 ilparaon cog

Sheeet unty’ capacity W limied Thee =t hot be copitructed 1 lnse 3us

I5.3 disse] priver plani noiee is 3 sczikion junbiem '

sz plasts cxeengl sspoly overkests cemanuoss iy whrtess steam povey ples a0 ook
inder 15% orerkad contmeonly.

The dires] pirier pleety ot ool conrrirern| wiiere Saed Wi 00 I ampeiried

The life of 2 duecel power plam bs guat= small (1 to 5 vers o boys) 23 compaed to thist of
ateinm povees plimt (25 e 30 seart)

Ui e e

=4

12 Infferetst sysivntt of dissel dectiic power ffztions:

Enpme

Au tnfuks rrshem

Exhyst Sypem

Fuel wystem

Conlmz vt
e ukinn rretrm

i e Bl Bl

[ BT -

1. Engine:

Thn bl]!:m:ucpdnﬁléfl!:rrhumh:h deselom the requuscd povery. L genenall
dxecily complad t the penerain

i &7




1, Air Intake system:
The asr-mtakd system conveys fresh aln through prpes or dutteta

0 As ke ceabid of fou droks sngis
il Theseavememe pump milet of 3 rwo-stmoke cogme and
iy The upcichuyer il ofa supeechirped mstie

A Wit

:
l*.mﬂj

AT Dbt

L T T e e s o 65 S P e a8

Fig Akt lntude eyt e

Farrry

P2 s2ern begun with an ke jocated ouresde gl Byildme provaided weh 2 5B 1 caoh din
which nwonkd oftereme cmse excssnve s wfie eigme The fiens may b of @y or ol il
Electiesrate precipiatos Sliors can alse be wasd Ol sapingescn tipe of fller conaists of 3 fase
filled with metil shavings which me cosled gk » specil odl 50 thot the 2t 1n pasling deous the
fratie atid beshia Sroloms ) w0 asisiber of aciil] Blicornts-som=s gnc oostacy with the il whaae
propaty B o stme and bold any doit partices bewng camned By the ag The tiy type of filier i made
of cleth, feh, ghmy wool e In cate of ol bieh mpe of Gller. fe o o8 o over ar throtgh 2 poeel
dﬂﬂummmammm Lﬂumﬁmwnhmhﬂh
ducty o eme o=y the enzine fime oy be te=mtied bk tecagh the air miske wviten (o the
outsdean I shites 3 wiencer o provided het=cen fie engme and tie mtake

3 Exhawst Sytem:
H:rﬁphrﬁfl&mn\m 10 dncharps (he crauie exbamat to the mmesphers out e e
The exbuint manifald commedts the sugind cylinder exbihinte extilets b the sxbois pipe
uﬁhhpmﬁ:ﬂﬂhimiﬂmbmﬂtﬁmﬂmmmmﬂmm:hm
utl:hmﬂuﬂl:ffnulednrhﬂ:rﬂnmﬁ mie the sincsphere The oxthaunt pepe feadme our of
it hﬂt}lqlhuhhihmnkqﬁwﬂmmmﬁrhﬁm.ﬂmmﬂ bz o o e
flhle mh:ug sectiony winch take up the eifecss of expanson. and tedate the yitem Som the sopme
vibraaon:
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Deesl wnging

AIEFES ST I IFETEF T ARG d P A s dnd

Fig o - Exlaiit sy

Every engme shonld be provided with s mlepimdent exhang srotem The yasis beat atifomin ma
depaslaterm wzivs way be done by providing wesebes bailesy B dthich g of the bow of
il raees fioit Lhe sndslie n idilited o e ol presie steaen Such appilicatin B oothnkon
pat riarole primeits. Ot (he Shahioery poiver plees the bl of exhisisat pory be widinsd 1o heat waterm
gas-tovmater Reeal exchangens consistam of 5 nater cont ploced meabou swfler acd mizg the waler
i e plate smtably ’fahﬂmgnmmnrmnmlmth:uu:numméhn:
:ﬂdunﬁnnﬂuuh;ﬁ:hﬂduhuigummu
4. Fuel System:

> Tor = il piay be Selisvond 2 the plind gte by i mailrosd ik cars oy birse dnd

E=ken
> From tank car ov wuck the debvery o througs the nolosdg faciliny ' map soTaze. tapkn
mmmwmﬂrppmmmhmmmuhmmamdrmh

- wwwmmmmﬂﬂﬂmpmnh Tk s o & disds
wotkbie and practeal by amiasing the pipmnz equigment with the nacesarr hesters, by
piosass, stut.offs draen Gner releef valves. stramees and filters, flovy msters and teoypenmie
mhicton.
The =ctusl flow plans depend on trpe of el enpoe eqpre e of the plmr e
The tasiey shifulld contaen marbdles for internal aocens and repair. fill lines 10 recere oll vers
Ehulﬁﬂh:h:pupnuumtm:w:mmﬂmmmﬂhlhﬂﬂmmﬁamm:u
withulemg ol
* Lot brmed v hot water or SoEn rednc ol VISCoUTY 10 JoWes pumpeEEs pover-sesdn

Y.V
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= The pEmED @ovagE capacss of o kast 2 momi gt of o should be =gt n bul
mmm#ﬂm!mnmﬂadnmhmm o oy be
ecenas 40 provale somse for 35 month's sequrements
* D (ke sapple the dnly el tesd of enmnes anhd | may cotfzin § mifmiaen of sboiz §
bowrs of o raquiremses of fhe nzwey. These tarky 302 usndy piaced high po they gl may
i fio Ements umder gEETly.
ﬂ—lur-n—-'u

i .
2 J?%

(s

el iy

l:. J‘t‘h-r'-ﬂh-
Apmrgmn il Peml msy gy Tea @ derssl pres s g e

3. Fuel Tnjection systom: _

T mechanical hean of the Dhesel engine 1 the Tiel imeceon svsem, The engige tao per-iomm ne
beiter (ham 3 fed mypecinm syeem A very dpadl qramty of el mur be mesumed ouL myectad,
atomeed and mrved with combustin ar The moume peablem becomes more Gifiegh— e free
theé oviinds aind Owiel the rdtame sf=sd Fololsly, e bigl-gedd sopdied 306 the mnill-hogs
aRometre Types, Mwser speaal comlurns - smanzenesy s a5 pre-tomigyion chambers I
eells E&r gre s=tegaary o swR 2004 mormg Encwes dommg electreal ssremeon bave jower
gpeady andd stmede cownbuss)ics chambiay

6. Cooling system:

lie3e UC Enpas the pemperature of the gaecs mide the errine rylmber gz vary flam 1570 or o
b 2 bigh 20 3TH0°C diing the coele 1F ik engitie o sllinved 10 tun witheis extermil coeling, the
cyfeie veally, exbmder and peton il wend 12 aatme the soags wmnperiee of the g W aluch
they are expmed, which. suy. be of the ordey of 1000 to 1500°C  tmiously at wick fugh fere-
pematnre, The metals mil bee thelr charscretintes and psstom wall cxpomd consdaallly sm! - wcee e
lmer O tourse) ‘thessrticalls thermal rificiencs of the engpine wall mprove =iheut segling bue
actiaily the engme will piese torud [Fthe crfinder—all tetnpieratiite mralinved 10 rise abcy=2a orrtain
lima, #bome 63°C, the ubncamz o) will begm to svapormi repadily and both crlider and piston may
be damased Al huigh tempemne oy SR SROCSTTT HIEsS 1D e parts repdenms
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Them useisss for futher opermaon o ssew of i part of the beat goreeited mands the engmes  Imdet
m 2iued b be carradid pay by the codline sivtems
Thin, conling system bs jrevided on an esgine Gy the falluing reamoms.

L The even oxgiminion &f prostod in the crimder s restfll m senaze of the plaos

2. High temprrsszo redice siernigth of pistion and oy lindes ey

3 Oeerbested ovimder = leat o pre-mte of the chage. e of spail gotioncofiing

& Phyncal s chemucsl chanpey oy ocom o bncame ol whick nexy camsestekonn of

pretontiess ad exoasive weks o oy imder.

.ium:uJu}iﬁmﬂmmhﬂmudum&ium#yhmﬂmgm&hpﬁu
camed wamy by hubviealme ofl ang bt o by radiaten amounts 3 s per céet of gorsl Nioe
supphest Thewe are mumly vy etethads of coalmg TC anpme ] ﬁlmﬂiﬂ!;-.lj_lﬁm

7. Lubrication Srstems:

Dubregteon = te sdentipnce of 20 betivest (40 Anfioes bavme relete e moten The pupess of
hibnearion mak beote ormite of the hilewmy

To redte foten and v bevoen e pah bavmgreiatne ootdm

To cool the nurfaces by caryng anway hest geperated doefo Ficion
?ﬁﬂl_mlﬁgﬁmhmﬁmnium:gpﬂt}hﬂulm

To clean the wirface b canying =3y the Garboa anl metal parat les sused be wear
To dlmork abock betoreen beatiury aud other pats 2l consequently reduce sous
The maun party of an enmtle which nead bibneation ate

[ M eredebof hesgwon

(W) Bigend bearmgs

il Smaltend of gudseod fm bearmgs

el Pitde rmsEand oy laiet vk

AR

FI

v Twmng pesy
Wl Cametaftand com staf beamas
(w]  Valer mechyzss

(] Vit pusdes valve toppets sol rocker dme.
Viaious Jobwicaivi gysioms sl it L O epgitey pogy be ¢lsnified o

1. Wet suimp labaiasion systeen
b ey s lubricstion sxstem
3. Mt obwicatien sntdm
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B Bugime Starimyg Svatem:
The foBowing theee are the commonty paed samng syReesm larse and medun e nsmey

1 Siares by o oy eagme
2 Ceofelecine moronor ei-swen
3 Cormprissed b systeny

1L.5tarting by an aexlory eegioe (geperally petrol devven): T fhes woaeni s sisilisay
emow 1§ momniad ciose o the oot engwe and s the bttes Qiropeh 3 clyted aad peans The
chiteds i} fet deenmaed amd the swobany segme @aned by hisd of by 3 selfstantss mofor When
o s wuned i amid e pessatly (ke depee grar oenssped tsesh the chitch gl e o
ergice lelianied S0t stating. To avold the dilseer of damass 1o derve gtk T deawable-to hate an
OTEs- risisng ek ot stane Vpe dfie '

1. Usa af eleciric motory or seli-starters: These e sstplored for sl dieie] md gsclmne.
enirned <A Sictare baten: 6F 12 10 38 voits s ised 1o <pplt POTier 1o I Slettng sates winek i
p=xtd 1o the fywlee! wah svancrment fix mw&ﬁmhm
The mioter deavs 2 beans amss nd = deslmed 8 be engagad cominpenly b aboin 30 soconds
paly aftes subiich 8 o pemiad 15 cool of fior 3 nemibe o s Ead the seomnuized This by done (i
il cetgbhe stshi dip Whe the edmee 3l mieinra emill 3¢ Seseniler on e erlste sHvsy 0
chate the Battery

. Comprdad air system: The cotmeessel e syatemt B edmimenli died fior stinrbiiss Lrge
diceel eomnes eopioyed for Manonary power plant sernce  Compreined 2 40 abose 17 b
Il.lﬁlhl:ﬂ froun aeay ok or bonks m atmeEted to 3 feow of fhe srme colndirs b thers werk
:mﬂqunﬂmwmm:@:hﬂ Fiel = adneted 2 e seurm syfmden
ansd igmites 1 the permal wes casing the eugine to 231t The 2 bottle o7 tde i chingedd Yy 4
siotor o pimsline etitie fivem compiesced. The syuiam melnden the Dllofine. (i) Suwdbape
fmdE Triae]
tnj A safsy wabe (ud Itooespectos ppe work Methedi of Statmg apd Stoppmg Exgints
Alhuagh Moty proceduss nuy differ Som mpuse 19 capine b stane cosmmen sbeps e Lnted
beltr=

b Gmrﬂng Sevtemi
Fhe Mg of the S0vnine svateom m 1n mnrain the gt of the mmsee constam syespectveal

ot ot e plinat This i dotye Somersily by vartmd the S0 supply (o the enpine scooroi= 1t i
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4.3 Selection OF 5ite for The Diesel Electric Power Siation.
The foiiomisn Bcton aboitkd be tonsictn] While sciot i the sz {0 B chescipaiver plet

1 Fomndarion sub-10fl conditon: The conditens of wb sl shonld be yurh thors fomndstos
r 3seasonable demb skt be capabis of provsiss 3 stmes sppon 1o the egwe

2 Acceas 1o the gites The ase shondd be o seleced O £ o accernbl throsshrail and rosd

1 Diuance from the load centers The decation of the phim sheuld be neae thelond cemtes
The tedtces the soit of tanimlion lines sod maiiamnis cost The potter loss & 3ko
el

i Avatlabllity of water: Suffeen quantay of wter thould be armlibés ot tesge stlatied

5. Fusl Transportadon: The site selected stodd be near the souze of Lelsoppls ¢
that tramspertation clos pes ate Jow

4.4 Performance and thermal efMicieacy of diesel electric power station

Power and Mechanical efMiclency:

Indicated povwer (1P):
The 1odal potesy detrlipsl by cottbintiin of fliel o the combloitinn chmbed s cabbsd ufiralieg piney

LP= w'ﬁr
What= n=No. of (ylindies
P =M ol AN ETTECENE pradsune inBor
= length of the siroe= mmir
&= praa of the patdin
\7&'&'#%
=1t 2 stromes
Brake power (8.7,
pomEr dovelage by EiETEte B i Sofbut Sl 4 iR ke sowe
2ENT
8P
Where, N~ sperd in RPM
T=totgiein 2-m

The AuEsence berwezm ] B and B 9 4 called &pctiensl poives
FP=1P—HP

The rabo af B 10 1P n cifled meckinical eEiciencs

Mechunscal e smticy. toaw = —

Mean effective pressure :nd toque

Memm effective presurs & defmed =5 Bypothatral presmre shuch = thaaght to be acong oo the puton
Mheromzhoot the povser droke 1¥ b bubed o TP then 't called wwtie st mean pifective pressioe. (el and o
bi=cd ou B2 f-= caliod brike mican sficcine proqupe

Fanp= Iy - By




Specilic outpu
It o defined a5 the beake oidpet pey und of puten duplicement u gooen'in
i
#ﬂﬂﬁ:dw;:w—ﬁu

= popilat= Py < FPM

Topthe mme prston deplmgret dod brsle méan sffecte presure | Ay ) 20d extint momar 8 Bk speed
wall sriesl mots odipat.

Yolumetric efficisnoy:

It 1 defimed &= the ration of atteol vohnme 86 the charee drawn.m dorms. e pnction stroke o e oyt
tedumie o the muten

Fuel-air ratio:

It g vation of mss of froel to e smss an in the fifel oy momee

Relmive et as ratio o defmad as the ration irtos) ek it rano o that of stouhiommetie el o rihon
requres 0 bum the fuel

Specthiv el cennsuption: (v..¢)

T rhe duies ] conirtmest piy BV diswbiped por hodd 3nd i 3 coitdion of etonomieal power productis

L,
Lfie= ﬁﬁg}l‘lﬂ

POSSIBLE SHORT TYPE QUESTIONS WITH ANSWER

1 Wirkte thires fusls which can he gued b dles=] begine®
Ansver:
Hydtocartict-oasall Sseticidich ore zricline: dicsel tattical g e e fied petroleinl g (LPG) kave
heen spapnatly ged | e difed e pepiee Mm@ § e
lmﬂumhnhﬁmmuhlﬂu&u#udth&duﬁ:nMHrpﬂﬂ_gmnﬂm
Answer:
Direel sngiries are all ﬂmh;rdﬂlqd#tduquﬂmwumi rofpervin Alldoolne gl
e enpmes thal e = carhpreter Bave s-svenuthensd W preven] Ee
3. Why Jow spesd emuines are praterred for continnans povier sensrtion”
Antaer '
T low-apded tnpme o Clonactenred by roted epoeds m e rapge of 8120 remolotaons pér mmte 1o afi
iy of i 3 TWO-attoke snrine supeicheed by eabonio-2o bt bocha ety TWher ez medinr specd snsies
are widely expionod atlprr, the e aperd engine o almest sxcluwyely 3 mapne pine
4. That ks the purpove of Injectors bn dieced englug?

Fusl syrcices are the mmun plvers wothis sroteny These percrs smale wepe tht the copits & teieimis the
perfect sohet of fivel in thal méniest The mtjecton delrrer the fiel i 3 fizieming @io (he Orlnidsrs
5. What ripse of abernator W tized in diewl eagine ponwr plnt?
AnSvE
The tractes akemaor urally meorperates ategral wilpon dipds rectifiens o provsdes the racen moterns
wilti p t 1 300 1olts DC
. What i the rangs of efficiency of dlese] ngms?
Ansven;
Erigmes i bige diese] imeio, htpser, sl nemer doesel man o pciuree. peale effcmencess anound 45%

POSSIBLE LONG TYPE QUESTIONS




b Distuss relatie osersts s leseraty of dese] srigine plast

X Explam the timmificatom of dicse] sapanrs

3 Congpore Jom apeed md nghospettd dmsel copnes

4. Enmwr=2 the adtentace of turbo charzes ogmes over remeady mpursimd engmes
3. Bncwma types of lguyd feels wheeh com be med ) diesed enpines

&. Wt s bnef note on g2 sngices

7. Exphiw the cotrtiuction snd woerkies of & disses enbins poiser piant and brwfly zhoot luleirshmp

watemn 15 2904
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CHAPTER NO: 05
WERS N

3

ab .

1 ] Stow ocvamopes ane dizcefvantayes of Rydroalecrric power plane

.2 Ciaszific and expfam the gescral grrangement of stovage e hydreelectric project
and Erpiam 1t gperation

X 7 Selecizon qf site of avaal power plavs.

3.2 1132 of lporo poeer sramoow with thesr capacines and number of W in [ SR
1.3 Ty of rbimias oned swveratiiont saed

F.0 Simple probioms.

INTRODUCTION:

in brdo-rlecsne plasts Soerpy of noer j iilized o motve the theses which o tm e G siees
petieratons The sty of water ulilize St potver gestbraiiin mon Be kit or phferitial o Inakio-
Secoie aatn was probetily starked o Amerita m 1850 and theallsy derelemant took place very
mhdls In ndo the et oagor bthesdeciot deselopiient of £5 MW capacdy camed m
Sisanmdrsm Sckeme i Mvsele Wt commibisioned i 1002 Hvdre (=ater) powm 8 3 commeminnal
terrwabile swrce of energy whack 5 clean, Boe Fom pellinm s gresrally his s pocd ermemmentil
ey

1 Advantages and Disadvantages of Hvdroclectric Power Plant:

Advantages of hydro-electric plant:
1 Nofh charae

A hvilrc-siaine plant iy Yehis eelabie
Almirmmee md cperatiea chapo we vesy o

Rutiniei ool of the plunt i ke

The slent fos g stand by lowes

Thephos affirdinry dossnot chanse wih 206

Totaoes & v e 1o rm el o hronioe the plam

Leve scperymme safl s cogzrand
18 Ko shpolions: sl swoghes 200 o poliuted smes 0o omtes & producsd m e plas

[ B

e s Wi

s s i
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11 [ sl pe potver provgaten Mot plads @e sbo dsed fir Sood matiol and srgueey
PlapeEs

12 Stich 3 pladt hith comparitssly 3 lenr B (100-175 Year 3 syt 2043 vean of 8
thermal plast)

11, The number of operstone requind o comederahhy mmall compand with theomal pomer
plants

14, The mashmes so2d = Bydeeclhocirs: plamts 3re mnge robost 3 geesrally fum o8, Jow specds
2 30010 400 1pm wise the gmathine W m thermal e s 2 2 speed 3000 10, 4000
rpitn Thepfing thei= por b speculizd terhamerg] priobleoms o afferol ooy raguisdd fe
SoETEln

13, The cost of Bad n pet a mpar probiem woce the bydro-electie sfatom e Sauated away

fi om the deeloped dr=m
Daatdvanimges:
1 Thé meo! coat of the plard b vers hikh
2 Totsker copsaderabie fong (e dorthesrernon of such plams
1 Such plase are ussolll foratad o hille ey e away S the lad comter 308 3 suh

ther regqupre fong wemmmusnen lnes b0 deliver powe, mbsaquertiy the com of
tranmmificscn Hives 3nd Joszs i therm ool be mote

Pestrr. genevavn byt Irdenislocire plant m ehly depeodent oe the quantiy of Watrr aallable
which m fum depenis an e asturs] phesemenon of ram. 50, of the mmfll s m tane =d popsr =9
-5 it vl il cai b oo llecied (e phitit Wil Thesivecn sernfinirily ottiernise bilt

5.1 Classificanon Of Hvdre-Electric Power Plants
Hrdra-elettrs: power sfatems may be clmifind as fillows
A Accarding (o availlability of bead

1. Histh headf poivep plinry
& v slednom head poraer planes

3, Low bead power plams
B Acearding io the naturs af lnad
1. Base lood plars

1. Peak lond pluts
i. Accordingly, to the quantity of water avaiable

1 Fon-ofrver phinl aihout pindiss
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1. Euscef-rives pluy wih perstape
% Sweipe tie flants

4, Pusiz socags plants

5. Aiimand mEveeByde] planes

A, According to availability of head
The Sollyicine Bifures groe 3 touih sdea of the heiils undes witkth the vazinu types of plinnic Week

v Hivhbesd porserplams - 100m and sheve
o N headl pevier plants - 20 o SiGEm
s  Low bead powoes plants: - 35 to Slin

Note It v be obed that fisyre sicae abdroe ateslpp aach Ottws Therefee o W Qi 1o
clasnfy plos desctly on the basiy of kead alone The bass (erpfive. (erhisealy-sdopied mekae
wetls £ & pateulir plin

High Head Power Plants

These ripes of plis work wndey beady 100 204 above, Wiler #9 mnnlly wipoed op g fokes on
bch mamms dorme e (a0 season of donag e season when the mow mis The rate of fiow
shiuld be pch ot waer oan Lt (hrouphaar the yeat. Stplos WEe dacharaed by e mll w3y
e not sdenger (i stably of the meiin dom by eponinn beacie they Mt separoted The mubnisl
Hifoash e moniam bl ¥ sibge chanibes scpiaied nepr thersn Fiow i controflsd by Sead sif=
ai the-Numne] imske. bomerfly valves 31 the fop of e pemstosis. and mir vahves ai thenubmes Tha
npe of dite rophd alec be gudabis B ah snddoround st

Aedinm Head Power Plants:

Whim the opemting bend of water bee betwern 30 &0 100 metoes, the povvey phimt 0 Tengnand m
rwdim head poreer plam, Tho e of plast commeniy vees Frapcss ttiee The Srrbay pronided
at (e beming of the penstock semes B waer reserne I wich plarte (he Gater o seenally
mﬁmﬁptnmah&m&maml&mumlhmwnrﬂ:thmmﬂrpﬂmm!dmmm@hﬂz
pemitotk The ftrstay itell wotksm 2 ==gv lank i this jsam
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Low head power plant:

Thess plaits witkslly coneit 0Fz dun gryve stfer 3 siendy sbvam divdipes Bom the frrm 2t the
dam Ower thy shrenm| the poorer BiMles & podictiictog, Touler (hes chinnel =i the tived il
dowestrearn, Thes type of phae mes veppcs! shaft Froncey yrlome of Kaplan nubme

Base Load Plant=

The plumy witich cxer B the basd Inad of the srulém o< called bate fond plavds These plann
are teguated 10 SMPEYY 3 COmned powey Wha connneted je the prsl Thie thes sim wathout sup mud
2 uften rmote-Coammnlitd wik wineh bt =ulff & mguged £ axh plaess Rue-ofsne ploe
rrghéut pondase mar sometans Witk 3¢ bisslodd plaed Yaif the Sem corsndy m tuch caem, vall ke
plich s

e | B




Peak Load Plants

The plars whach <an sapply the power dmms peak loads s konim 20 pesk Joad plmes. Some me
of gach pley agpaly the potcer dunes sserape load b shio epel peal oad o and uben €3
thers Wheteas othey peak load pleids e tegtiired o soork disitis peak foad botrs mly The roe-
g plas may be piade for (e peak-foad b providing pomtage

. Aceordimyg to the quantity of watar availabls

Run-of-river Plants without Pondage

Aol eiver plant sithidl poadase. 1 the nars sidisites, dodr pet shore water sid poes Waifr m

it comes. There = a0 coara] on-flow of water 30 tha durms Bigh finodi or ot Ioady water &
mﬂnﬁﬂﬂghmﬂ&ﬂ:mgwm Thee 16 nos-
smifemt of opply sed Lok of sstumce fom 3 fres capucdty the atility offthese plants & mch
lesy s those of oty typés. The bead on which hece plants york tars comeidenshly, Sich 3

Plant oan make 3 frepe Aeal more wefid b praviding it rm;r:ﬂtph:tm taks sme of
the Domrhy fhactigtitbs in Sead This lends woite fivm cipacdy e the plast. Duitmz goed Qine
condmons thewr piaoty oy cater 1o base Joad of the ssemy, e fiow feduces, they may wipply
the peak demends Head wates iation for plint fmcmates’ wth fhe Bow coodtions. These
plisly wiboul Sorse mar tomstuaes De mads 3¢ Hppls e fse load B the frm canaciy
depindd on the mmimu fow o river The rin-cf e plant miay be made b lodd sészice with
ponthics thotizh storace o usually seastnal '

Run-of river Plant with Pondage:

Pondesr crimlly refieii to the allectidn of water hebiind &' dor i the plist sod ibiereanes the stream
=ity o T Ehoi Penod, o g ued Stetsee mieshd sollectan of Wale i EstEem feenons
and k= moreses he capacts of the stvtun aver g sxtoniled peniod af esial moths Sterags
%mnﬂnﬂunﬂyhmmﬂnﬂpﬂchﬂpm This tipe of plaet. &= compaied o

th tyiihout) pemitaos um:n:&iﬁ.uﬂ s peverstom Caparay iy leey deperdent on the flooer pates
ol wiater availubie

Sterage Type Flants:

A storass npe plet o one with 3 teservor of wsficlemdy (=ie spe to permny cany-guer MoraE
Ror the = rezesn 40 the drr tedson. and e 00 supply G Oow sthetedilly mote thzh the
miniEmes pEpal few  Th plast can be med 23 bace foad plam 20 well 2 peak bogd plamt 2s
eater il wah contol 2 reqmaed. The monoray of Intiroelicte: plamy are of this tpe

Pumped Storaze Planis:
Pusped worase planl, Pl stovage plass e amplired ot e places whes the quasgy of
weabey wmitabile: oo poness wenerstin & owdequate Hese e witey passing firctsh e nuhinc s

wtored i Wil race poad’ Dhrmg kiw load periods (his walet & pumibed back to (he beall peservon
it (e Foih gy Jvmlshie
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bie dine sedzonatly or dallv dependivis epod the cdndiiiain of the ke and de avturs of tie load on
et plae Such plamts sy usunlly sesvonnectad with @eamor et enmne ploy jo s off peak
cagacdy of umercomnestios satore = wed @ pumpeg ity ool The sy & med durng peak iond
perids Of coores Ihe endegy avallabis Mo the guanty of watss prrmpsd ey the pilont be by thow
thie evwry frpuit during plimhed ogesation Arain while yame fumped wales the o siilible
redacad oo =cotlid of losces oocumRg B B ISCVAE

Mini 3nd Micre By del Plants:

In ender b mest with |be preseint energy’ s pasfie 3 winten u o develop mint (5 m s 30m
headts amed iy (hews fham 2 s bead) bde] petoanial i oue ooty The ko head hvdro-potentml e
scattarrd w has counnry and etnmmesd porertml frowm suck seey oould be s mrech 2 20000 MW

By propor plimmmg and mpiemertaton, £ 0 peadble 10 commuismon & il r&e-goeatmg et
q:rul‘"mwu:mﬂumﬂmrwmﬁﬂmﬂﬂldHﬂumhw

espacits perver planty Several turh'sets up to 1000 KW exh hase been alreads imstalled m
Himachal Prstesh, U P Arorachal Pracdesh, West Bengat and Blman

53 Selection Of Site for A Hydro-Electric Plant:
Thﬁimmﬂmﬁhﬂﬂ be Cisiueredd Ml Seleiting the e B4 2 bedrocisttne plat

L Avaibbility afwater

Wazes goeage

Wit lead
Acreisthiiny of the e
Tope of the Lara] of vt

Availahitirs of water:

The moit mpertm? sspest of Ipdee-2lactne plmt b (he aonlsblay of water & 1h wfe gmee 3l
cther dessns ge boved on 8 Therefiore. the runoff dath o the pruposed e must be Fruhible

befarzband {1 oy not be jositile (o how us-oiT dais a2 the propossd site bt A toncamuss the
?aze | 71
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rainfall pier the brpe chrhmiesy xre i alwacs Eaibble Eaime dbould be jdte shioos e
e guusty of way available throrighedt the year shd abo abosh mosusmtm il oy
guanity of iy arashibie durmg fhe year These details ane necessry - () decide the Gapaxy of
the tidro-siectre plant. (i) sesting op of prak kad plant mch 2 steam, desed of g2 mibine pinat
andd 1o, {m) gronale adermaie spilhveys s gate relbed duree the fiood pored

Waler storage:

sih:mhawﬂdt'ﬂmnmnmﬂﬂmhg the vEa, therelore, 't B dbsawy nEce=arT o MOFE
(e watee By comfemom. gevershon of posrer. The shiwngs oze ity ot be caisiflnted il e b=l
of mEE cune Moo siorage simid ety The orendiue on the progers

The two Topss of gmaes D=2 o0

5 Theszmage = 40 tomndroeted than esn makie waer praidihie fom powes peseaten
of ane vear enfy In this case storage becoins full = the besmmpg of the srar and
becomes empty M the oif of each sear,

b The morags @ s comdruital e watey & geiiable it satficienl giumiihy even
g the waest dre poriodi

Water hezd:

In order to Sxtidyate § sediisee quantiy cf poiver o 'nocessars thit 4 larze qontity of water & 3
sefficwnt besd should be matlable. An movesss i =ifecns bedd, - for 3 groen oulpi. redioces the

- quagtity of water roqued fo be anpphad fo the Swhmes
Accessibility of the site:

The ane wheee bykoelianc plism oige be consmrooned shoplld be ssily acesiaible Tks =
smpariat if the =ltanc powes gorerted =t be wilized 2t or mear the plan site. The ure selecred
beold bas warsportzten foline of il aad caad

Distance from the load center:

It w of pasmomn mperance har the power gl ghould be st up texr U load omi tha il
sedfuce the miﬂnrnmmmw_-muﬂm:muc

Type of the land of the site:

The Lert 49 b selectnd fir the gite chould b cheap anid pocky The thead gite il be o where (e
dorn Wl fsve wsegt catchmeit dled 0 store Wiaker 38 Nisth bead and will' be ecomnmiis]| m
conihithitarin The siestspy eeguirsiiiestt of il Sxibfdaries ek B 4 radordy dam fre 2 fllsaw

¥ The rock shoold be sizoag ensagh o withstmd the stresses tinuminted Som the domstractse
2 Wil #s The Thrust of the ey when the reperoyr i fall

= The rock mile finmdston of the dam should be rezspbly mmpervious
> Throck chensd reoim ibabie smder 3! Sondil=vos

Par | T2




£.4 List of Hydroeloctric Power Plants in India

Spates River amid Heidroehectric Power Plant
Capacity =
e e e a8 T —— e m
Andhrs Pradesh B} Stssttam Hivr Elenne Peer plant
Andlbirs Pradech, Orises 114 Mactbaind Hideo Elstr Potews plare
Cujarat L] fardw Sweva Hrde Electie F'-ﬂ:.ﬂ'f
Himachal Pradesh St Ehln‘hlﬂﬂl. droelectre Pnrﬂ
Himachal Pradesh e Nttesy fhsioei Hydroeleom: Pover
i
Jammmn and Kauusiy Rt T er.H'nd.ll.h- :l::l:u: Foun plant
Tharkbod Subarnarsihg .Wﬂ}m Poroer
‘Kamaraka e i Natwady Hurro Siecwre: Doy plues
Kamarsks BN Sanvethi Hedroceane Fouwsy gl
Kamntaka hamn Ghivasasmbcdn Hydreslectric E"m::r
herals % iy Frwdro Electie Pt pill
Madiva Pradsk Same Ssecny Eudroeketne Powes plis
Aledlira Pradesh N m Sazay Hytra Elscine Power
Wﬁﬁﬁh‘ U Fitand Ruband Hrdroeketne Pam'es plant
Ta
Maharniira 560 Koy Hrdroslertric Poser plamt
\anij 0 Lﬁhﬂ.&-:&w Ea'nnm g‘m
Odisha b3l ke H—d:m Ei:mr Pm‘r.r p.u:
Silikrm Teesta Teeams Hndo Elecine Pomey F-'r.'ml
Hunachal Pradesh EES Faspa-I Hvdro Elarws: Powes plam
Himachal Pradesh Sy .Hmmw-ﬁmm.tﬁ
Himachal Pradesh Heas Fandeh a
Dam
i s — oy
'ﬂlmuhu.'l‘i"njuh Baiy (learners T
Jltuﬂli II1I| [.nl:lnjr Chenih Eniflsaet]
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5.5 Types of Turbines Generator Used.

The bidegnlss tublees aie sl feed 5 fliory
Azgoting to thehetd snd qubntit o 'eaise availahle
Avcocding roihe fame of the originater
Azizordimg 1o fhe #hco of vl oo he motxg hissn
Asrordipy o the frrctien of Qiw af wiler @ 1l rousey
Asgordaig 1o the Juposai=g of e tmlume s2af
Ascondng to the weifie spted Na

According to the head and quantity of water availabile;

o [mptilse tbine —roquites kel bead sl will gusntsy of ficex.
o He=toh turtune—irduu= low besd dnd kigh rate =¥ fow

Armmilts, theve aretun Gres of reactmn b, one o medern head ind 'métinm fie md e
otber for fow kead and jpres florw

According to direction of flow of water in the ronner:

Tanprmia] fov-tuiboe | Peling tobine)
Radia] flow turbare (o nadie wiad]

Axal fimw prbme (Raphn mipe)

Ml (! ared avan) Sow wbese Fancs mbome

bmpulse Torbines:

The PeXon wheel of Peivog tuhine i a labesnial fotv wshulie otuee [t costnty oFs wotor, af the
pergphesy of winch are mowed equaliy spaced doubiehemupherical or doobip-cliproidal buckets
liiﬁuﬁuu-hwﬁﬂnlhﬁhuﬂaﬂﬂmuwmﬂtmﬁhmhmm:m
pemstock pipe &0 @ 2 puzde, theouzh whuek the water fiowy out a0 3 bugh speed gt 3, needle o
apek movse itide (e norFle codiroly te waisr flowy through the drole and o (he =me time,
proveis 2 meodih S with cegligdhle enermy Boas ALl the arailible potose] cnorEy » thin
converied miv kinete energs hefore the wt sinics the buckrs: The pressure all over the wheed o
conifars dod equal b0 Simosplitre. 50 that cosrgy franafi oocurs dur b porly mpulse aen
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Reaction tarbines:

io reacion nubees fhe e yidhees both potemtial and bnste epevgies As the nomer foun
threush the sprouery puls oF the nuinpe wbole o 15 prevas enstes & pol s @l 10 kst
sewrr and iwhen the sater ooy Sronek e motne garts, tere bs 2 chinge both @ the presaace
ardd =i the daection aod velocay of Bow of watér Ax' the water giivs o b 'cosigy to the nuses,
bofly dn presswre and atunkne welooty get soduced, The water Which acts on the Tumeer blades n
efider & prresere sbove Mmespherx and the Tmeet paEsETS e s sompietely il witk
=3l

Fravces turbimes:

‘ﬂ:m&mﬁmmmﬁmummq_mﬁﬂmmuﬁﬁn the wamsy rnder
plesinve, esidesy e yupner Goen the guale visss fucaids the centrs o radin] deectin dcd
dmtharg= out of the naeisr anlly TheFaothy turbihe opsraien moder medium beads a6 dlso
VEqMERs smednan QA Ey of waier [T @ espored & he mednes head pomer piams The pe of
reabone coqeri 2 wads e of beads’ Witer i bromiet dowm fo the tixbine and dgected o 3
wustibes of statecsury pfiees fead all pousd e cocumfrrencs of the Muise Thewr st
onficés e cotnmorly térmed bk gusde manes or wicioet stés

s, il v

M el v

POASIBLE SHORT TYPE QUESTIONS WITH ANSWER
L Why draft mube is peeded ar rhe ail race™
Answer:

=rl e




Drall tube prevestts splaaliine of wwater - Bom e rintey nd Geads the water sinuiphe 1 the tulrace The
i G imselic Oers Teined O the fasvace i3 vl decreased

2 What e che purposs of spillways?
AnswEn
Splivars ae shunwes comstrudied o provade esfe seizase of Sood w3l Bom 3 dam i 3 donmstiesm
EES

3, Whar b hvdrologies] cvele?
AnswEr
The watet oozl techmeilly lonicn sa the bvirobbzical coche i the cortimiots cfoulation gl wata withen the
Ewih's Eydrosphere. and i drmen by sobm radation

L Wrlte two types of fnpulee hydre turbines,
A
The T mmin pres of impihe Mftmee are Peltoe and choss-fow trhines

5 Whit bs witer hununer?
Answer:
s v i3 tgh:hmmuﬂll:.t..:ﬂ.-nﬁm i I P py e e '..1!!1::: :::uu.'. o setvo| tee
fiore of Tumnds of stram, Witer Tammer o the cesnlt of 5 geessize ;rge_ of l;ﬂmt!:hr:{imﬂm
moprass (lronghk 2 poies erstiog whes 3 {lusd mmqum“m s wap shrmtly

6. What bt the fonction of suide vanesT
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POSSIBLE LONG TYPE QUESTIONS

1. Dissvns acdvamases and Ssadvartages aftiydo pouer plam

2, Wit we vtspeh fiscton which poven e s=ictirrof ot fr afedio poveer ot
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CHAPTER NO. -06
GAS TURBINE POWER STATION
Learning objectives;

8. J Salecriont of site for gor rurhiioe thntians

4.2 Fusls for pos curaine

4.3 Homertzr of niwmpi'e g twrdime power plantr

6.4 Muriez, desrity sod applicalon &f gaz fnrkine poider plovits
Tntvoduction:

Cons tatsse powret plss siiey ! @9 obinsied Fom petynien welly The w comt=ni ety

e and huchey bodrocarhope. Thee gas o bueae i 2 == ngbaes (0 soreypie hop fioe gess
uhach drree the tmbme.

6.1 Selection of site for gas torhine station:
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SO TOR!
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1 The soe slould be dway Som hysmrs pontens &ie 10 Dokl cpeisom:

3, Chizap sedd good guatity fuel deould be By posilulie

4. Avallabiliev of libodir - i

5 Asmbaininy of mekes ol Banspotaon

6. The dnd shguid be goadlahie g 3 chegp pruce

% The ke capacty of the Lt dheld b high

6.2 Fuels for Gas wmrbine:
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o Sofid fuely

1. Gascous foels:
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e pombianor. Tho checks the comroay soson of vansdmm Ressbaa! oy by weh low
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3. Solid fTuels:
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The y of cob &l such 3 ool mopuitenired fam i e Tabines poeseal seveml
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6.3 Elements Of Simple Gas Turhine Power Plant:

The fiun comgionrss ol & 222 trfnrie pewo plact str cistirraled aud dasuesed o @liony
L. (3o hgteres

L Comprenon
A, Combuitor
4. [mEooolets and r=groeraion

bicire Contarss: el g
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Comprs-
000 Turtrs Dhatrme o
Al e s}
Arvesigainm 1l s ainigia gee Gyl
1. Gas turbines:
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(i) Lesrwotkme life

Larse work cerpid it be cheimed per stase wh hih blade speeds sden the blades e lesisnpg
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(vim Filires
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2. Compreszors:
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An ! commedsor & cmpmbde of delretme comitant voblitnes of ar ave TEyEe duclorps
fremred Mmﬂrw!lmltﬁhhﬂm:mMEmw
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bBeronesa aeusd oo ipe
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3. Combuzter:
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apex o firked @ aeeels theoush sk fie] 4 spluyed i 3 conesa] paztern oo the slesve Near than
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4. Intervoolers and regenerators:
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6.4 Aerits And Demeritz of Gas Turbine Power Planis:
A Advantages over Diesel Plants:
The itk developed pey kg ofair & Ings temparad with diceel plass.
Lrsz vilwateons dor W pefect Ealshes

Less spoce sedpisersieiin

Captad vout cometerhir sa

The running spetd of the morkene (S0.000 t0 10000 rpm) & conferably larps com:
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Applicationy of Gas Turbine Plantz:

Gar rrhme plord for the prirpese of poszs plant cegmeerme fingd the follvins spiliestene
1. Todm'e sneraioes and qlpl'-;mhnd} i st deewe | op boodro-planty

2 Toverk & conthmston plnts with com el sieam boders

3 Tosupsdy machanteal drmve for smiliorss

— Thege plants sre wel] auted for peak Joad mrmﬂrm:ﬂﬂmmﬁhﬂﬂ

mital o=t om  hlooene, puﬂ:h:dqmpmmutﬂmmmﬂﬁhﬂmm
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couplbamabicn sy coining ouf of the tojler pasy throwgi: the gas trinhe befics pacanp thrviagh the
eeenomikry dned the chamies

— The spplictie of the g fiftite 16 dove the duviliviey & st sictly inFloded uster divect
2lartrr powes gessaiion by (he Toftunes and woold'noe be dicnesed,

POSSIBLE SHORT 'TYPE QUESTIONS WITH ANSWER:

L. Write three applications of gas rmvhine”
Anruees

Bt 3 meed to divre the seremion a0 wpply peaic Body = slezm, Giesed of bydio pams; To wok 2
combilivtion plmts wik 2 corrersemd geam boifls. Te spdv mechimasa) diive. e ndneies. Ul
it thips and pal nircrztt

3. Menvian five gdvaniages of geseess fyel ovor Bguid fod?
Ansmen
L aeniiess = voo enmine's cotilvistices chantbern
Esaet vt with sy 3rd jeady fr combuution yre dlsap=ion neade)
L== solud palligoed ponyionners
Chaafér Biel nd ttidne soo- itiesil|y
3, What &= vhs function uf compresoy tarbme i 3 gas turbine power plaai?
Absveer

The conmpwessof section of the gas furhite onnisie bt many finctjoris. Iy premaey feectio i 10 sopesy
an m et quant#y to sstsfl the remgements of the corgbuiton burners,
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4, How cyvie effisiency of 2 204 turbine plant can be moresed?
Anisvesr:

£ wrimed effitency can b opriead Uy coales the mird 4 Tha p expecailly effecer m hat
dry clutiarey A sipeifein banefi of unbics 2 misf cooline & liat o cam geducs of elimocie

el efTiciencT rodacnon by SvapoTaETT coalmE the it ax 1o Ihe et bl tenpeminge.
& What is co-generntion?
Ancwer:

Cogrneraiion n defined 20 the jorx producton = o =eguesiv! procen, of =lecingly of
etecioiceal comrgy and lbefal Wermal riergy, o » Sl foa] parry selince

@ Name the majnr componsity of hvdel potver plant?{202.4)
Ane=—"Dlmn. mb rack forebay, nerge tanks peosock. spdivay, prsse imover generater

POSSIBLE LONG TYPE QUESTIONS
L Cenmpare operalios of 7o trtme poney plant =ak thoms] peve piey
2 Wit ='e mamthl Btons wiheh sovem the selectiiin of eite e i G lirtntie povwoee phim ™

3. Diseois cliesifealion of g turbmes:
4 Explus with » e akeicht the Limout of 2 g tgbune povver plam
5. Wy combmed crvie powor plist & most sitited =iih gas furbse”
B Explam tonstectinn and voriong of o open crole 23 mohme parwer plant
7. statk advantagey g dhuadvintaps of Bydel power plon?{2024)

-t Classify anil sxplein gessral arrangemes of worags tvpe of hadeo sleceie prajecs and explain 1%
eperatlon. (¢ 1024)
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