LECTURE NOTES

ON
POWER STATION ENGINEERING

6™ SEMESTER

PREPARED BY
SIDDHANT SINGH BABU
GUEST FACULTY
DEPARTMENT OF MECHANICAL ENGG

;f 1 E| Government of Odisha.

&7 | JeQIe1 9995 AgYIR, GRIas)

e

AT"‘& GOVERNMENT POLYTECHNIC, NUAPADA
(&)
ff"
Y <

@ Scanned with OKEN Scanner



Steam Powews Plant
MAANAAA ANNAANAA NAAAAN A

A eteam Powes plant Conveste the chemical
Enesqy of the Tue ( coa, o, aas) WMto  Mechamices
07 ElectTical Eﬁ@ﬁ‘aw. e maun puspose of a
Powes Plamt 1S @) pPosoduce electsic pPowed

;) psoduce oteam Fos
Othes wogsk 1M PIOTES

classtficabion
NMAAANAN AAAAAAAA

(N Centoas Stakion 7 The Ereasica Enes gy
available Toom the Starons 16 Meant Fob
jenervar Sare tO the Public Wwho wieh 0 -
Puochase H: The Plams:0ve. tondems g type:
wheze the exhaust Steam 1¢. CU&ChO’Eae "t at
tondensos tnstead of aFmosbhese: -

() Industziar/ Caphive Powes Station'y This type
6C Plomt 16 UM by a,“\\mmuf‘adimma COMPaTY
Foo 1t owmn usg and s Owpwd 18 Mot
Avoilaple  Fos sale to (Giendsan Pub)i¢. These
Aze momn - Comdemsmaf trpe.

La\('au,t OFfF a morvd
f en i = Powe Plamn

M coar anda ash crscut -~ Cowi aATTIVeS At the
ét'voa;de Yasd and aftes neccawy hm’)dlm?
Pacses toO the fusmace ’c’ﬂ’ZY@uﬁh the Fue feedmg

dewvice . Ash Regwtma Foom the combuston of
conects Ot the backyawd 6¢ the bolles .
) a Mo
D Ao | Nd qae AT T mp e taken From the
Amoe Phese %'Zrag@h Forced / 'nduced dwagt fan A

ANd Paecec 10 the fuasmace -\:h"o*ou_abh A -Poeheat

Al



T ——

wh;ve it hae bee heated bY the aPPlicqy
the 'oh M ey

s - Poeheated:

pageces ¥0
tHhon the AT 16 Pasgge,
via ‘ 4
to the pcoONONAET ’ |
wa eteam Flow Czcut >

5 ond -Steam sl tony,,
15 Fiset heatred in o

(3) Feedwatre® &
m, the wate

the comdemsod

\eavmcg
plpaed Fred waked heax ed thzr@u@h exXxTacred

cteam From the lowest PEECLUTC  RXFTACH

pomt Fsom the tusbime: it thewn Pacses e,
dearsaros and few moze Wares beated |

becose oy Mo the boiles H\'muah RCOM oM

wet cteam fyor the boiles doum 16 Fuwthe:
heaxed u,P' M the Qup’e’éhga:}eb' befgéy@ bem?\(
supplied - 40 Bhe tusbime .

) coo[irna wates Cvcur 7 The coalim wared
Supply 10 the tomdensss beips m mdmtam?
a- \ow PressuTe N WM The ‘Wares ™May be
taven Fsomn the Naruoal Sousce Such as

Rives, laxke o5 Sea.

Components of a Mozden Steam Powes plamt
WMW\N\NMV\W

() Boiles (¢ cupesheates, Re-heared)
Econemicewn, A - poeheated)

& eteam Tusbime (3) 6 enesalod

&) tondensoy (5) C@@Hna Towes s

&) C"Ucwa;\—ma wates  Pump ) Boilew feed pur'

(s Qm’ﬁy@' Room (a) Switeh yasg (o) coar ™

- o



N Boles chvemey (12) ynduceed dwsa(t fav

#3) (vushes bhouce (4A\ Aeh Precwpitatcs
r [ P

- Selechom of &ite 'fu' Sl\ream Power Stalion
NWMW/\AMAMMWWN

M Avarlamility of " Raw matesnral

() NaUTEe of thie tand @) Availaniity of

(@) €08t Of e \.‘ma | Wwares ©
X & O T¥amapost Faality®
é) Ash dASPOsaJ ¥aml|£\(

B &rzatog e plfant
(53 A‘Vd}‘a,bl\t\r Of‘ \Obou’é 1

9y koad‘'c evtse -
(6) pu/bhc ' Pzg_f@b\.?m,g o (g Fadiuze: 1 Q'XjQ’h‘\g\c’n
.

Mmeﬂamm Powes ..Statiomiin ocushq,
‘V\M/\/\/\M'\/\N\/\MAW

) ?

T CTCUC‘”?"@ 5“{)@5 The’ém@' Powezs Stwmn)
M the mstmct Of Anaw hauma (‘nenefcfazﬂﬂgf

-~
¥ o

Copoelty isOfl 080G MW b 9 vl ! ,
. (ﬁ’ha’és uda}
@ te Thesma powes P\cm’f (.chha-ép V)

havma capadty Of 420 MWy & Blodsanesriarn)
@) TTPg/CivadRes “Thesma Powed 2tat an)
. toccaed Ahaw N &p18sa hauma’
I } | ’ i . y :

Copaaity of 460 Mw:

| It 18 aigo K'noum as Steam Gwene"c‘c&omg
lwh\c‘)n ave wsed’ Fos %Q“neﬁodma &t eam wh\ch
\& wsed ¥ ,

() Powews qenesation 1 Sream enames

@) used m IMmdustsial Poocegq

(2) uSed foy he@m@' MStanation 1 bui‘&’n?gz

.



- Cavnot vapous FPowes C(\Ycle

( WoNai1gta of two comngtant F‘SEQSUEQ
. Process ¢4-D and cg-3)

|

Wo adiabate 'Psocess €1-2) and (2-4)
(4

-1) S ) Ka af‘ b@“i’nﬁ wateéd ot TQmPE'"o”quw@
T ' heared to Foosm Sieaw

| heat t& absowloed (p=c, T=c)

\

(1-2) &team g expaned 1s0enyTopIcar 0
G Tempezoduze . Ty and Pq .
(2-3) heoxr 1o ReTedted ot Com&tant Pregsume

‘ P& and Tz . A 6’(‘204‘6\ AR Q'x_,hau‘g-}. (EO“O))-
G-4) e wet gream '6 Wwmprecsed lgppatvonie:

4 the Ltoarmn Reac«m

s OTIQIMal gt are TP

Heox Supplieq G

S

T (8=%4) o7 T, ¢45-%)
hear ReTected (

U

(%z)

WooK done = G~ Qo |

T2 C Gg.m53)

|

5 0i5ge) Coan sy,

o= (0T cng,) L Bk (!
T, (S AP T

WoE Wb,

Q cupplied



A
I

T\'\Otkah CQ’U"ﬂOt ("\{'C)e ‘g V@’?j\( PH‘DPIQ
| j

and gves h!gheét @ﬁ‘lmgnc\r am ong an bf/i
Procticany 1t \s V?zs\( cbflfcwt

w/(:" e YELOY

Rankine (Gyele

1S the -thems%cm C\fC)e on which the
' Steam Auvsbme/ ename \umSKé,

-
\ ¥ t‘
(¢

-2 (Adiabahe expansion

2-3 ( comnstant ?‘ZSQSSU'GE "
heat Rejechon)

13-4 ( Pumping Proceasd IS

Acuaba:hm
M H f“! yiad O
£-1 ( to*ne,-mmt Fﬁessu’ﬁe

heat ade-Esovn)

f WooK dome om the tushbime
| Wr= by -hg
| ,
| A

WosK dome on the bumpP

LUP: hs—-h4'

head Y& Rejocied om the Comdemnsod

4, = hz"h'b

1

heas 1¢ Supplied 1o dhe bolled

&2 = h|"h4
n o averwp . Wi ok O
Ranxine ] p
Lupplied 5 (hy=hy)



| 'nﬂe ‘Feed Pu.mp ha'nd)ee ”ﬁbud' w% >
t Q@‘
which 16 1 comprzseés\b'@ Wh'U’ Meam g

WY \MeTease W procouTe WD dé?"nsw y
3
S opeaiic VOlume chomaeg

&uPuMF < WX dP

o\ NS 4
1) (FOI1A0Y

‘ '
L] -
Q8¢

Wow K Raﬁﬁr’;o can be de-fmed ‘agidthe Rt
™ H“{:_f’ 0

\

4 \U . o N V2
| et wos Kk dome ,
~— | - o —TwOHEDITST DA
TEREN "' tﬂo’ ]'qusb) 55 bt T o .
T | £ D¢ Yaly ,' 3
SPecific - e*ream ebm)mwon = 3600
= 3600< ( ovo ”‘,,I"‘.-."’w(r’)ae-{',.”
—_— g S e
< B
; o N\ el i
‘C)O\\fe,d P_UO ) §m§ 9 1O'A N 0
SNAANNAAAAAAAAAAAA~

_ A Stmpwe RmnKme C\(ae wom(g
behueem P’ﬁ'eg_a,uzm

hmrhc, Of 38 ba”zs cmd
006 ba¥

c
Selare oy QFF'C'Q“GCY W ok done

w
0ok RoHo gmd. SPecific gream eSS ptom

hng ve'bag
A%t 26 bay & 0.06 bay
n = 2802 Kjy K§ ot othpsslrmodT &

‘g" d00. a3 k.r)z<87'f



Woavat Wy o =alo
net Tusbine Pl p

éh] mbg‘i) = ( hg’ \'\4.) 4
J1Caga Rl g1geie oo gL 15vas)
= 288.94 k.])l(g.
i

Botled ‘Ace es50vieg

Accesseries atse -.‘ch:e'amc'iha@j plom-\s
tequoed foo Steam beilewn Fo5 thers PoEpes
oPezmﬂow gna' mc?yease of - trdrgh fo:cnew‘»c\r AT

Q Pﬂ”6 P”dehea:te'é "l ’me FW’C‘*O’?" Of OJ'?S p’gghg@p@
5 o mc'bease ﬁqe +empmof ans beforzre L}
em;e*v% mto tbe Fu*mwace lt 19 %Q’ﬁe'a“aﬂ\F P
Placed afies the Pccmom)sez) so Ahg flue gasec
Pase b‘n'zsouah the Ec(molm\sgo xhen cu'o‘ P’mhea}v

., Wt tomeists of  plates oo chaee Wi hot -

aases cm 0n2 S)de omd QB O O e (S b
b pre- hea&s Hne CU’ZS Yo ke &up{bned o -&hEv 04

Fuw"nace- %0 ’chaj‘_\arzsr Qcce)ata'a;g;‘ﬁpe LoD UL&H oW ¢
P5OCESS ;. t tnod  Of b 9t 941299

Thewe .aze thaeg Rypesioffaky Poeheaies |
) Tubwas Ape (2) Plare Aype (3 Sv0age trpe

heated ars
ol

NEE NN Flue
mczae,

Tubes

L_Q-—»' s 1w
—
ot s




S— —

(D Economises ¥ An ecomomises 16 A dey,
M whch the waste head of the flue gas (o
unlized Fov heatng feed wated. 'b g diyg,,

WMto Hwo Aypes (1Y imdependent (23 mtea@m
FiPe epe

H 1S Paced ad the Passaae of {lue qae

From the t{@‘}@jg,tq\c'“mh@ﬁr .
- O 8 \

Vestoau fube ecomormsetal (7100
which 18, emploYeds Ravge: e
t«f-bo AS I?a'a H,. @%‘5*5 _?,
ar tmsae numbes of VeTHal
- E Plpes wh\c,h 0’§ . £
ammeoted Wy two homzon-tcu
Pipe. . cmé a the 2o T
and one at thqé“{ibb&om~ ’
Fsowm Pipe” A '%‘ouﬂh Jonien f’e_ed waje’a 1S
,.Pu.mPQd'w‘ﬁqe"féwﬁomleez -than \-t Paséeg
t0 plpe B %ﬁauﬁ%f' Wewt ool Ptpes The Flue qa
Mo ves asound’ TR FIEeS W o “dikecton
opPpolte the Flow @F wares 80 head ,@fzgamgfgzs

takes Place omd- fwai:efzs ﬂ@s heajed

1P o~ a N
T

! o -

Y Y \ =3 -

> e~ | © ( V' R
) 1 "R R

SwPe'aheaieftS £) 9qYk

TR F“'“"C”O"f’ of the SuPe’o heares & to
incsense the /%Q?mPe'Eajuzgfé" @F-thg etoam abhove
o Larupahon Pami Tie 1o the moat PO stavt
AL eLsoDY Of A oltes Supos heatess ATE

btared t the Path of the Fusmace Fas
50 that heat {5 .Rec-@vezs@d by the supes hedtet

Fsom the hot aag@g 1




These ase fwo fypes Of Supesheate®

O COnvective S\Lpgmhp@jpa maxes the Uge

{ of hedt W"tsom ’the ’Hue s Where as
Radiant eupwh@odmfg ve) placed 'n the
Fusmace wa amd J&w)opg RQC@VQS V\@ai
‘Toom Whe bu’aynmca o(‘ T\,LQI

i

E\QC*Uos‘t@t‘C Psecipitatod: - - 7 .
AAAAA LA AAN A AA A ANAAAA

e [EsPY Remoude Pa'zsz(éclé foom a
ﬂas Stzeam by uema elecfzs‘ma) Eﬂe'zsa\( to
~chm§<de tasble eithes P%ubve»r o heaabfve)\(
e WwosKe o We Poimape’ of  artwacton of a
ma@aed-Pa%bae foram OPpsxte\\( charzyaed Col BCHOT
The\( bave beem used fod (OY‘)'\:'ZYCD\lma pavhcuoate
eMIESIONS  Hsom: Lousees - . T

fr

-~ clean 8519

ey

dust colecred

BOHE'?S MOU"nQ—\'nZS

| ¢
|

‘ _Thege ape, the ,{'lf!;ﬂhas." lhien ase mounied

oM tne bcnle'zs fozy 5 Sofe and Poopes Fuhcﬁowha\
'"“Pcrv,%omt mou'm%mag ave

£

\
NN lua.te'v Pevg\ Mdicedon > | “Thia mcucates the (

Iwaﬂm eve Méde . the bolley 't0 dn Obsos vos .
;hese mye aenezan\{ two 1n  nNurebey . 1t I tofaiste
f thoee tocxk and A glass fube. | '

R — e R e B L i g =2




(2) Pressuwe aauaeé The Psecsuse of «%eﬁ

mside the beiles ¢Measuze) TS Fixed
N

& Steam holles . Ghenesany bouvosden Mg

Psessuse qauges ave used fov thig OPQ?SCLNQ
ne

(3 Safetyr vaives ¥ The fuvction o the eafen.
vahre ¥ 0 selease the excess 8teayy wh o, -
tMiide th
Psescuse Of Steam © boiews @CCEQ% n

Raded poeceuse « hese ase moumted o the
toP of the &hen. eves\r. bal\e?s 1Bt be | Fiitey
oh Ao &a{et\( vadvrec- o
1) Leves Safety valve (’2) Déaﬁ we@ht %afew Vo,
o
(BMSPEM loaded Safety, valy 3y
a O“f (2 3 Gi h\ah g'tQCLm o d
e yoiaqqo reled! wepers gafgw Var,
Steam i SFOP yarwgdroy sot boau oS
it 1es e ta'a*aes-l;-vcw\*/\fe; mithe Steam
boilesd , ugualy fitted on ’Che hlaheé’v POTE Of the
éhetl by meang of flomag Je aum {’u*r\d-rcmn 1<
t0 tontzot the, Flow of cteam From the
boiles O thg MmN Pipe . i,
To Shur off the &team| completerr aohey
Rec,w’zyem

) Blow o Cock
IAAANAANAANANAANANN

The mam funchon of o’ Blow off cock awe

) 716 Chpty e “wvoiles wnem Reclw'aed

Q) TO dischasge the mud, 2ediment which A%t
AMYored ot Hhe bottom Of"the bonea

s Fftted ag tne bottom Of‘th@ "F a botled

dzum: and comeisis of q cczmtcm Plug fiited
-I:the oody. ‘




e ="

) Feed Check valve

NNNANANAN AfAANANNA AANNANAAA ~
"% Funchon 16 10 comtool the Supply

6f wared 10 te bolted and to0 Psevent

Me escapma of wates fvom the bhoiles whev
the Pump DPressuve \& \ess 6T Pump 15 gtopPed.
k1 Titted omthe wates ohace of the boiled:

#) Fusibnm

15 fitted to the coown Pate of the
FUTVYACE 07 the Hose boy . tE OBjectve 16 0
Pt &¢¢ the fioe  m the fusrace ag the boled
when 4he lever of Wares N the bolles Tag
0 av vnaafe limig, thus avoid the exPlosiow
wNhth may Occous due tO Ovesheatng of
toe fusmace piate - 1 16 made Fsom qun
meta) marewial

The gman Pressuse difesence which causes
a Fow of gas fo take Place 16 tesmed ag
d”o*quaht‘ The wam function of H\e‘d'esauaht " the
boiles 15 10 Fozce s 40 the fime amd 4o carsy
AWOY the aaséoug; Pooduct of combuetion,
M A bolles eombustion Procece Occouss DFOPeBIY
Y dupticl ong quan ity of aw 15 Qupplied.

(7, Natuzcu d'bfauﬂbjl

NANAANNAN (AANANAAAN

Natvzaw d'lfauﬂh‘[ IS obtamed whh the
f heip Of Chimney. (1) 't PSoducee. the dmughi
lwhezse'b\( the ais and the qases ave Fozeed
.‘chziouah the Fue bed , Fusnace and boiles Pags

&~



'ul) r;c Casvies the Ptoduct of ombLg ey, -
o Such a ho_\ah{ befors e d\écha?_ﬁfdmca th e
80 that, thewe wi be MO haomfur efcecy .
to the envizonment '

- The dvawﬂht'onduced By the hirmey.
5 due to the density dfe€sente belwoes
the bot gas and cold ars owrbide

). mechawnicas  dsaught Gyetem; the
d'muﬁht ). Popduced by a Fan . A blowes o5
Fan te Mmstalled Neds the hotles 6% ar the |
bace of the bojles to Fowce the ary th@@w@h.
the c¢cor bed -.and Othes Pagsaﬁg tmy@ua%
Fusnace; Flues amdaus ‘PE-eheat oy .

Induced btrogt
AAAAAANANAA

SAANAAANANNS

. M the Syvetemn a fan o blowepn 18
locared on 65 Weaw the' bate O\C ‘che ehimme
e precesuse at e Fios bed ls b@low ﬁm
6f . atmiospedic D’b‘QQ&U'S@ 50 that a Pcrzsﬂ%cv
VaCCtmn '8 . tsemted’! Ch’)d thg pzy@dug v
ase” d'dawn 16 %he thm'ne\r

kil i

s e COM BNt om > Fosced amd
"duced drafy

dza

O bregt em

the mduced dsagt

Ught toeces thuougns
S€T, - Poeheaters ete. q

—



. Advomtoges

D) Eagxr eoni*zson of wvﬁhuﬂﬂ‘loﬁg‘% Q\/O_Pcma%on
@) RQduC@d Chimmey height.,

(3Y Poevenitior Ofy SMmoK.e !

@) - ImPTovement s efcteliehe 180 e Pratn+

®) Merveace w eNapaFah on Powes [s/3 H\e
bcpne?s .

. u Bd o

'

»

() tapability of. coﬁsumma \Gw gvade . Fuey,

/Coolima Towes)

NANAAANAAAAAAAAANAAAN *

tad D ' =

M poi'ed! plant hot. wates 'F'zyam iﬂne
Condensges 1S hQa*o'\le M the cho\vna Tolles: &0 ﬁ"\di ‘
b cog be we-weed cm\dense‘é “Fors ¢cordensation
iO€ Steam, n o coo\ma Towe'zj wared 18 made to
toIckle down dwop by dvep aw iz Comes 1n
contact with the ais” mouma I OPPSte disecHon
(As a Reswt of the wales \& evoporated and
taken awa\( b\( the AT The Qoolma Towez wmay
be efqasified] (hio Awo Apes >

N 2 PO c ’TCJUJQ'Q
LT raught fogliv

| " The hot waie”d {?rom ﬂne cc:mdenSst 1<}
| Pumped ¥4 -Bne -t'o*ouah cmcl 'hozz)e gtuated meas,
the bottom Tsough sp?yo\\( ‘the wcuea FOJIS .
the Foom of dzyop)ets ‘N6 Cl Pond Sltucded
A& the bottom of e Bolbeys. The aus ewteog
the w@‘mﬁ Towes Fbom the quw. OPe"nmas
Psovided meas Hhe base. Riges UWpwawsa Omd
taxes wp hear Of chmg wates

¥

-

@ Mechamica D’Uauaht cooling Tower



tn these towese the dzaught of s fuy G,

cooling wated 15 PBOduced Mmechan cain, by,

Mmeans of Propenes tang: ™Me MMteosmay

Atsuctuse & dame ag Matuzos dﬁauaht waf

but the Side of the towess aBe Cloged
ad Form an cu'wisaht Stsucttoe  and Johe?(

12 @pemma fo® the Fams omivy,

hot !

— TS =S ) .
wa0g . A H L4

wares val Irinld l'Mm'ﬁi'

NN e,

(HYPQYSbahC Ca—oh'na Tow e ) (..a-_—h,\,_,_,:; |
wa}\ea,

| - (Forced dwaught
Sray pends 5 *97gJaney

Wasm watey Recervee Foom the comdenin
te 2psayed th’mugh the hoz:ue Oves a. Pond
of !a'zrae A'zsea, omd ceohna Qf‘f'ea{ 18, ey
due to the evaFor@Hgn Prom the Sustace of
Wwase?. &u{{mewmt amoumt af  watrew '8, oSt
by QNaPowmfvcm and wmdaa

9 Yy G T Notales.

[Powed] > —. — —*b%je hot wakes .

houg
N } , - X 1

Cord wated




he spacma of the Moxxle m a Spoay Pond
depends upom the d@mzm and 8ize of the
nozzles . Thece (F]"Zj“g moumnted M a’UOM,P of 1ve .

steam Condenser
AMAAAANANANANA AANANNNNAAANAAL

Steam Condenses & a device n whrch.
Steam COndens.ed\a'nd Heai ReJesed bi( the
Steam 18 abssBeed by wedes. W mare Funcro
1) mamtwns ow back sze_e_e.ti'ée' on the ?W.u&t
Silde of the Platon ,aﬂa due :tO. the oxpandon,
of Steam these 1& Mezese v heai:féhe”ia\rg
(2) 8upplies Puse and hot feed.wated 4athe
bolles . A otiad

cads)ficanon of  condensesd
NAAANANANANAAANANANAANNAANANANAAAAANAN

Mainy steam comdemses ave classvied
mto two Eypes

) Jet Condenses —7 The exhaust Steam and
Wated tomes m divect fontact wHh eadh othey
ana iemPexajuqe,og,;he tondensale 1S sameg

that of cooim waigs - Thege eo'y\deneeé_ ave
dnrded mnto S - ]

OPavaiel Flow tYPe S Bom exhaust steam gng
Cﬁﬂ‘mﬁ Wwates Find thers entey ar the top

of the eondenses and Flow dowonwasd < -

@Y countes Flow %\rpe—? Steawy and wo\m‘a waresn
trtess the. tondenses ‘N OPPSIte disecHon
Genesary exhaust &team Flow upwosds and
MQQ 'Pﬂe ”CGOHna wates 401075')14)0.“66\

) EJectos ;@/\(pe condensed




Low Leves Tet condensed (Pazaler Fiow) .

PAANANANAANAA AANNNNANN

By hAaretr Steam eNLeT &
Fxom the top and
tord wates 15 bwha
Spsayed oM _!t')Q WaN
Pafies Pates ATE
Pyovided Fos umfosm |
mm‘-n% AN @ﬁ'zmotﬂom

Purnp dJQCha'a’ﬂe the
condensate 1o the
hot wen Whewe 1t méz\f
be fed $0 the boilew .

h@‘l’ Wer)
Low Levmm (Cotm’rezs Flow)

AAAAAANANNAN

Eaat 3P
Th@ 6‘ream movm? | el i

Wpwasd tomeg In

Contack bo 1+h {*he S ]
Vares and exhauet

gets condensed . ream AN
™he C@ﬂd@nsode Gﬁd - Ondensale

W atres my'xfu'zs@ )

comt 4 —y
ent t0 the @ ’\y
hot wen by 3

means @f @l




h\ﬂh lever Jet Condensed (countes Flow)

18 aueo caned

48 basomelsic tomdenst
the &hen & Placed af
a he)aht of 10.26
M aboye the bot we
the meccaify of e
XX TACKHON Pump camn be
avordeq . '

16 362m™

«w

el hot wel ,15[
‘ y S . o Coali
Ejector Comndensces D hrtg pomd
MNAANNN ANANNANNN ANNAN .

hewe tho exhausat &team i
and cw)mﬂ, wated - J

miInea 1 - holtow:

exhaust . . 1 0] \ (
tTuncared eomes.” ' Sream

The co@!ma wares FTows downwa*zrd ) (“—,‘ ”0"0‘4{

Placed atr a h@aht 6 8 Woted: ' Y [ .Hf;f:i&.
ag 1% moves dowmnwasd ve)oo’c\r

Meseases bur Pyescuse decﬁeagee A |

oftes Pa,q,sma ’tmsouab -l—he t‘mmccded J; divergme:
tone & Fv'nanY they Pdeés %h’b"duﬂh — come

the dwe'aamca cone wWhetse .0
Pooion of K& getrs w*nvmj:&ed t0 l P

Preseuse enegay wh»ch 16 mowe ’chan armasPhes) o

P’b’essms@ 86 the condensate ccme;k%ma Of' .
CO’thﬂsed &team coc)\ma \ua?ﬁ’“o‘ C‘”d ATy )%
dAechmyaed MtO Hhe bhot wen-

.2 ) , ' v

]

e



Y - >~

T 5 Condensed
Susface veilsod-

The SutsFace.Lomdemeed ATE clacsis
qQ

based on the maduse of Flow of ccmdp-maje
a'afcawnagment of the %u)oma ond . PosIton g
the condensate ead'zsacHO'ﬂ Pemp .

Hewse Pheve 1S "o Ph\{&cw mmu“na of
exhaust Steam and wolmg Woel e3.

l?’)(,h,au_?ﬁ
(1) Down Flow TypPe &t ean
wares ounet GL—“\F ' Plaieg
p i i
. » | &

ensIsts of @ shell . e

when 1 exlimdsical ,W;m,ﬂ_é
M Shape- tonselsts > ﬁ;’;:i?_’/

haOf Parsali gl brvassd / /_LLL
tuse M Wwhiéh aje’b ) o7 L__,

.. AN 2
wates HOWS Foom Lt @ .(andehs'od‘é o

‘bobtom to the top - Textwacton Pump)
A bafrle Plade PasHHome '-Fhé.ﬂw@@q; box tnts
two sectiemg. .The coolmg wWares entevs- ar towey
hasf and va”ce”d Mauimg tomes Out Fzom
bures OuHet exhaust  &team oenterg Foom Hhe

tOP Hows down oves the Hebes ond . get
eondemnsed o gnd Fin aury Removed by D
oxtact &o Puan (¢w0ss.

T Suvs face. condenges )
(29 CQY)‘f’?)'OJ HOu) tpe S X 8team i

o e

The :S\/(C-HOT) PiPe op the
s - e’)d’b’CQCf‘O‘ﬂ P ump 'S !ocaied AP
M the centze Of +he m)@ ]y M
whieh  Yeguts Im Radias Frow i
of the gteam. 4., to tquya@ Cond@;&f
ng,,gaﬂ@ P?SQS&U'ZY@ d“c@p g Rgduced |




(3) 'mvedsted Flow kvpe 5 i ivpe of coNdeNSEr
ha% the ars Sucthom at ine top, the
steam afted Qﬂ{e'mna Al the bottom Ri1eeL

up oMd thenczaa“g Fiow down to the PIHO™
of the condencdy,

4) evapovatve type

]
The exhaust &team S S ctear
1
et @os FTOM the toohy C) Le et
th hogil esd] L{TT )\ 3ol
tOP Toug 3: ed ;@ubes \\ bived

(
Tme watres P(,u*n'P e,p-zwws*’ (¢ AT 1P £ IMTlbes

wated oM the PIPeg i~ \ — O
and wWares condensaate Wates Plmp em;‘c‘;":"*
the Steam < T‘hQ 'bua,téfé SMIPTNT - oROs S ’_J——

——

- — — g
—

—_— =

whieh 14 Y\Ot‘ Q\{Qﬁo’aaigd bos e SN s
Fone mto the m?ma PONd . "“”7“3 ,Pmé

when eom be Te-uced ‘q%‘am;
- N\ T - 9 N le '

Y

Condenses Awxriliavieg

(Y Hot welt > 1+ acts as a wates Resesvors For the
Wsbrhe yade . When the hot wen \v"jéue)_ 'Reacheg_;
ar the’ &mahést POINt A Tdump Vave opens 10
Move e s derd abés Frsbm Be? hot wer VO

6t'z50a;§e tamx, ' ~a) -

e .

@) condensate extackon Punnp IV B3t Tart the'
tondensadet Wared | FEonm the | cevsl eNeés "o d
Pumped v hwough the  comaeniate Poh‘shmdéégefef
3> Mz extzacHon Burp) Yt 18 waed 4 pom
COndensade ad  Fsom the condenses:,
MT Pump CTeares % Vaccm 1M the
@& measty as’ Posatble

e

ove
Basicany
condensed




Steam Tuwbme S

’\I\NV\/\’\/\/WV\’\‘V
Tne steam Tusbime 15 a PEime ”‘OU% M

which Ahe Pot@m?fa) tﬂewa\( of the g—tga_,“ 'S,
transfoomed 40 kmefte enesgy wh!@h Oﬁcuf |
tvansfosmed tnto mMechawnical eNEeTWAY 1N Ty Thiy,
Sha¢y -

Class Hicodon ,
'\MAK/\AW !
~ The wosat \mpozséla'nt ANd LoV

t

o

dw\s'on ase _—
U\ \m?wse Tushbine Q) Reacth om Tu’ﬁbme

~

‘ (2) Qcmbmna%m‘) O(‘ boty 29

(Q$ 5ma\e &-\-a,ag TU\’ZYbi'ne @’6 Mw‘!:i S‘bdﬁg_ Tu’Ub;O
(3) Ar'x,cu\ TushbiMme | ROKUOJ TU'ZYbW)@s | |
(4) Low poessuse, Mecuwm P’O’QSSU’ZYP b;ah Pwesy,

() Nexxe qovesnmg B\( Pass, Thootve

a of &tearm Tudw bm G
MMMA/\N\/\M/‘

(Y The'zymcu efficiency Of a, s*ream Tuzbine. 1S
much \mahe"c tha"n -thaﬁ O (o Steam Qhal”ﬂé\

Advaniage

@) e powes a@ne'zra:ﬁcm Fate, 1&, UL o

@) Much ighes samge of SPeed eamw e owptamdd

W1t aep Psowvde hqahe"c O Pt

(5) NQ e BN, Hudss | caton ﬁequd dwe +0
the abgence, Of‘movma Pogeo s Ak 3 o

@) No 1ess due A0. 1M condeneaton op gtean

() Wi the absonce of movﬁna Pams( RQOW
baJarana Psoblem 18 m"rnm|ged



(ommon  Types Of Tuwbimece
MMMN'\MMM’""’"\N‘/\NM

() Simple 'Mpuwse Tusbime >
e

—> py haud

~— Tusbimne
bladesS

_ Boiled
. & 1+ eam
Hese ’94’\(2 &tearm

\&, © cmded m’dﬂ ,' )
P € N AT T TS

le and Y% >
nozle P essuze A
does Mot C\\a'hae as (1t ~ ,
moves oves Hhe blades.  Noe S
Heve the expamsion of | | T’u’i?'ze

Steam .i{a&ég Plgce ™
ome Set of moxxles 8o It 18
cai\eéi\ é'MP\e M pLbe: TUFE bider 0 1OV
AS the Steam Flows h\ah. ;3’4:»;';*"" ;

v@oat‘f ®€ £,+eam 1gayeé +he movmafblade
whieh t1s o mfsae posfion @f’ the K\'\’)Q;HC @m@fa‘r
examp|e > e laval Tuwbm@ Lo

() Reacton Tusbme % b ydols }A("a;smﬂ
hege thewe 15 Poessuse dwop

Wi eh taKes Place cowwtmowe.l\,-

bves -Hme {’rqu» a"nd MOuma

B1ades: Thie Fumc\iown op T
Fined blades 15 Same ag FIMFM|¥
Mozzle HFoey aites Hoe  ditecnm :QEE:
Of Gteam and as e atogpm Ia i mi=
flows J‘WO“@“ mOUma clodes | TN QZ\/
Kehe eneTAY 18 abscsbed ‘/\ 7(1 4
b\{ Hhem. L7 -

(mwﬁ—éﬁaae Reacton Tuskme)



Pesfommance of Stears TURRTE

(l) VQ;‘OCJ't\( diaa’zrc.uy Fos mouma blode
h | r ! R o lin ST

C

f

QL Bade veroaly

¢, = rabsglde velooty

at nlet
Cy, = whi st Vel od by,

ot Imret
C‘j‘cl - Qlow valoaty af

\me’c ' N 41 O 22 e,

a
Cy, = Relaiwe vejoaw asr nlet
. K !

A = Nozxzle a'nale p‘*-wschavae anal
6 =t Qﬂ-k”a‘a'nce cmale “: th aﬂgle

\e Bne’zs‘g te mo Ffma%\onao \0g2 C o =

?fo)

combimed velod ty dagzsan 7

i PR RS SR
i » N

| ) b, SEEEBS -
Co T R ot enm
P ' ehlhles
N\
NN




The Wookdone om the blades may be

Fouvnd owd Foom thmac{ M Momentum eguahor

F=mxa = mxdv

T My n (Cy” oo}

WOooK & doMe by the bhiades 16 done
e THh e tﬂﬂaﬁm%cu tompamnent
WOTK dome = Feowce x Veloai by

L3 %C C'w"t'(‘wo\ A CbL
Powes = work dome _  m,x Cyx (. .

Haids w
1000

‘00_0

Rlade 07 dlagoam officiency ¥
WoBK done on the badeg

-
-

Eﬁe’a’a\( supplied to the blades

0

% X (C‘Ut t Cw03 X (L Q% (be (Cwl-rCWa)
.
-!2~7< MAX C\

S’raae esciciencys
ANANANNANANANNANNN

¢

= WosK done on the blade Pes K3 of

Stearm
Totas Ew@zsa\( SuppPhed peds K

ry

i * (Cuy tCwg)

—

(H| '—h2)




Hydel Powews Station N
ANANANNS

ANANANANA AANANAANN

' classification

A AN AN AN~
Dependma upon load Awea <

(N Base Load powews Plant ¥ Thesce Planme

Qequnfed to Luppy tongtant Powes when

cowmected 10 the amcb They sum wrthout Stop,

ana Qve often Temote comtsoned 80 leact

sragre ave Requeed Fow' Such plamt:

() Peak toad Powes. Plant 'rhgse Plamts Supp,
the Powes duzsing Pealkk load conditon .
Ponts ma\( QWSO LUpPPIY dm”””ﬂ Avesage |40,
byt algo QupPPly Peak load Whemn H 14 thewse

$0mh ¢

Depen@:aa* kpon wares head
" High head ~ lootmetes to abaug
@) Medium-heald -» (Bo'to? 6oy ‘meted

(3) ow head = (aoto 80) meted \y

Elements o)f”"a,_ hydso = electzic Powes Plant

ANANSASSNANN ANANNNN

() Catchment Asea The whole Avea bebmnd
the dam d'o'cuﬂnma Mto Stoeam o ’Zﬂ\/gzj ac’wé«ﬂ
Wheb the dam haes  beemn!! bubl i {

(}) Resesvois 5 w 15 used to etowe lwatred
Wwheh 8 Fusthes LdH]l%@d 10 genesae powe?
by sUnIMg the bhydaulie Tuwbrpe « 116 e
Psimasy Pec,uxameni 't wavy be Natuzal o
oo Bifical: |

B bam > A pam s a baswsies L0 o Fime OF
Ruse wares Stooage 03 divewsayon 1o roal



R

—h\(d?ﬂU‘C load: 1t divewts the Flow of wad€d

rsom the Rives to the Aushime and usualy
mesease the head: bams awe bwil U Concoele
p? StOME Masonsy | eawth o Rock Fin oo Hmbes

MasONTY dams way be &sohd a'dawt\r tepe,
buttTess tPe O¥ awxch £vype. |

5 SPINWAYS ¥ When wates entese the Resesuod
bas, the level of wales M the basm v1s€s
™e Rreg 5 .Q’G’a'afnaed to be ;ngpo’zja’é‘\(‘ '
NAWTE because excece amount Of wqiec

en dcmaeﬁs the otabilty of dam' Stwuctuze
1 Relive Hhis excecs amoumt of waled

o &Stouctuse 16 Poovided i the body of tThe
dam o% neas the Dom. |

G) tondwits ~ head Race & a charmer which
leade wates Frxom the Resesvors to a tUsbine
Whese a5 tautsace 18 a Chawme! wh[Ch'.
LnNdutks wates Fsom Wheelg.

OPen comdwits 7 Camals and Flumeg

dose omdwits ¥ Tunmers, PIPelme, Penstock

&)
(4 Suwsge Tonk 7 4 Squae Tamik 18 o amau

Resesvors op tamk M which the watey leve)

Riees @5 Fang to Reduce +he Preceuse ewmage
80 that They awe mot 2zamemitted 1n 3
CQosed comdidt-
=7 1t . 5
Reduces the digtance between Hhe

Foee watesn Susface and Tusbime theweby
?YQducma e wates hamm ey efoct oM pense

T o




#‘ pg—
= T0 Seve as a

Lusbime when the wated
acc@afzsa)(mg dufzsma incsesed load CCqu\H‘

ond as a Stooage tanik twhen the ey,
15 de- accelazaHMg dufzsmczr Reduced load
comndi Bion. vasious Y pes Of Suzge Tamig

ase theve <

SupPIY tan ik to the
m the Pipe |,

(1) Simple SuTge Tami (@) ‘nchmed éuwae Tay

| (3\ D‘%Q@@“ﬂha—] SU‘ZS“a‘Q TOIT\\Q 4) PQ@t‘U?Cﬂ'ed

o frce &wc*a\_

Frow Sheet Of h\(d'o'o QJQCJ?S'C Tav ik
ANNANNANA A P ANANANAANNNN

Pz piant

m (atchment
' Aseoa

1 Valve/eluice Qade

& Penstdcm

, Inlet vValve A~

Tu’b’bl'n@ AJHE'IS mQ*DZ;I

(._.

‘—"7 Tayl
Race



Polbb s houge

Nucteaws Pduj e Plant
ANNN

AAAANAAAA ~AANANAAAL

M the Y\ea'?s ’Fukmse alr Focsil Tuel il be
heed U and ° ?‘ﬂeb‘%\( Wit -lhem be desived
solery Foom ine Eemcwnma Sousces And
the Nucleas fueis. CF!%\Omab)e and Tuwsonabe )
Maresiais- Nudeas Powes Plamt  acwsose the 3’0‘??
dve V?soducma aboui 16, ©€-§:he Wcmds Q)ecmcm

0 |

Nucleas Fuel
AMAAAAAA

AN o

Nucteas FMQJ 16 the W@ that 18 wsed m o
Nudeab Reactts o Sustam d Nudleas Chaim Reacto:
™ese s Fueisrase Fussille “amnd Rachoqdwe moje’mc
Yoz @ha) oP, (259 1 €3¢ arel the’ Mctr@'mcug

{ (') Figa'le Maie‘v\a)*' These ave the maieﬁtég

that eaawy ) bmde'aaoeg the Fussyom Reacton .
U~235) and (Pu-23a) « fi' ts the Key Compomenie

of Nucleas weapons o othess NMCJQO(’ZS P oducte
R —————




l &

(AQ),FmS%i\e Matesia) > A mares ) toh 1o E hat‘_
Wsaf Flecile buwt com ke (‘Fueenona,b;g bl -
thosmar Neutzons) thar can be CONV e ted
Mi0 @ Fasile Matesia by radanon n o
Reacrod - Two baslc Feptile Matemads (U”%q
™-2339)

‘ ‘ f Nucleas Powes
Selection of &€ fob TUCSTR SR Sk

A \ to L t1wse 7 7
oty S ea LT B 0 N

Electsica) POWED ONET Q long dstamnce g

vesy tashy and Um—"necca’ai\\_r the capital cog
amount ncveases’. Tesfose, the closes Pows
Plant Qite cam be \oCaked to the i

T

i

toad cenive
The towes M be the Powes delivewsed +o
the cuwstomeT
(9 Wh ¥ 8mce {'hv@ JPOuJezs
RQQC@Q Must be lOICCd:eiéri' Qoaed {:b -'the, load
S tenters  and ;due to me*c'zquﬁ\hc@ 'Q@ndmcm,
dsposay of NuCleas, watte , 1t 1o yesy Much
Ipos tamnt accordma to the sofety Of the
Public. 50 the Plamt mMuet pe \O0cared at 2



1Za Me-teb’ola&Y
f AAANMAANNN

Dufo"ma the Selection .of Site foo @
|nucleas Powews Plamt, Wwe have to maimty focug

on, Vasious 'mqfeto!oateo,n Factens » The

’coY?CGYW’ b oLad 'the discha"o‘ae.of‘, Nucteas
lwaste and Qad»'oad—l\reamajemwg oOthe B
Factons WKe  wnd ¢ Hw ecton Wi, (Velogity, -
Frequenty and  dusarom’,  Frequency- 9Mmd
Seveoity of Stooms whieh camn dcu‘raae the Plant

| ‘ |
(5) Mo& = 1 o
Wme&\-laaﬁon of’ e 811;9 ﬁeo!@%r 1% .

‘“@GGG%'Y nececsasy to the'ZYmme the beafzyma
CO.POCAt\(’ B¢ the Goilerand bﬂbes o( Foumdaﬁcm
wh\ch muet be wsed Fos the MATES  POD HO

OF the Powes Plamt . TRst bmsma_c, age  Wskaly
mode Fos e PU‘UPO%Q Posstbhty of, Sudden
taTtn movement Wnieh c¢cowd @Q@Oﬂ,e.%e “Pl.cmt

i 6) Se sm‘a\oaI

t 18 of Patcwas Concedn m Avea, of
hnﬂh eeismic acd%wn{*fg;beca@e JC-DF the
Pocsivlity o¢ Fowces whieh can be Psoduced
"b\( easthquakes cowd be Sufficemt O
damage +he Plamnt and Reacios Sysetem.
Thesfose Cavefw Obsesvation must be Given
to the gegmigic hatooyy of the Avea mdudm?,
derails about €ATHhAUAKES « an actve Fawe
Muwst be detesmmed and evalucad ed -



3

(

(

) H\(dzsotoaj S

~—Locar” h\(d’zsoroa\( 18’ the MATo%

,Cm\ce?m While 8elechm ol POwes Plawt.

Present da\(‘ Nudtlbas Powed "Plant  Requiy,
a’zseaie’zs quamht\( Of eoolma akres "du'e 1o U
h\ahe’ﬁ TiEbme heat 'Rare Quﬁqcem Waye,
Flow 'Fos the cué)chmsae Of 16w - eve)
Racuoac\we maresial:

List of Nucleas Powes Sta;Hcm i Imdia
WWWWW

1) C
Tagapud MOMC ) ahagasht@a 4460 My,

Powezs étah 0
=1

(Q) K0L\<750!P61'ZS F)tomlc Glgu]’afb“ai _ip A40 M.
Powes -Btarnon
) Kudankulap Tamil = A6o0 My,
NU eaT Powes Plomit Nadw
é) “0)3“ Nudea"é; Kaéma%ak@ = 380 MW
Powes Plami
) Madzas Atomic Tcwm! Y 420 Mw
Powes &taxon T Nadl
vy Ra a8t orey Ay w aarSd ‘
&) ’ ‘Hmm.. Ravas - flgo MW
Powes ' StCIj‘leﬂ 9 bR o H :
A
ﬁ . bHtas il Ra0 My

Powes rarnon ' Pwddesh




Presertiy "Mdia hag

2" Nucleas Powed

ReactoTE @PQWQi-ma M 7 States W O

Yﬂé“‘?@n ed CCLPOCJ{\{‘ o(\
(OmFonS}S)O“n bet ween (
AAAAAANANNNAN AAAAAAAAAA~

Nucleas

ANANANNAS

Hyuse the heat Fsom
the combuation of
chemican Reactong .

n ) Mmbal cost 16 h\’ahes
@mo'na an Plomie.
3) gy akilled laboud
Requﬂf@d Fos &Qﬁﬂmi'

wp fhe Plant:

2) Maimtamce cost g
Veoy hlah among al!

Powes plamte.

5) Mose  Emvitonment

fsrenday then Thesmal

6330 Mgaa wail @leddsit)

Nucleas ve Thesmal)
ANANNAAN NANANs
Powes Plomt
AANAANNANNAA

The srmal
\NAAAANSN

(N use the wear Fuom the
CormbustHon Of Coa:

(2> Mtial cost 18 Vesy

Low as compased t0

6%9'25 P\bmé :

(2) Lecs &killed Laboud

Requm’ed oo 6et+ma e
the Plamt:

4) Mantaunce cosgt 12
eSS tham Nucleas Powey
Plant:

(%) Leasl emvivsomment
Foreondiy.

Powes Plamnt -

&) Efficency 14 moze
than Thesma Pow ed

Pla~t s |
) RU'TWan comst 18
0w ag 1oy Fuel 18
R@)wéed

(8) bvesal efficrencye g

|

A5 - 30,

(M Rmrmma coet 18 veoy
h!_ah amomg an the
Powes Stattions




Fiseion of Nucleas Fuel .
NN\/\/\MM/\M'

It 15 the Poocess that OCOUT  h e,
,Ct neutzon colides wHb the nuclesus of
Cewstam heavy atom Caugma the O(ﬂa\hm
nucleus YO sPLit o two o Mose un-e
F’o‘aﬂemeﬁ’ﬁ which Cawoy off Most OF the
Q'ﬁ@'@’aY of fiegion as, kKimet ¢ 5QnQYSa'\(~ Thia |

C‘SI,V',“

Procece 16 accompanished by the oemigsion o¢
Nemtson and  gamma " Taxs . The eﬁewa\r
Relesed dusing the Pvocess 18 the hasgie o
Nuc'eas P@wezs qenewanon . '

/\V\/\ﬁ pﬂa%me*m‘

Figs 0y

5 n" ' Neura
, 70 Pzompt
ncident P

Newtosoy \ ‘
e O Fission T’D"Qaﬁ)@ﬂ-

O Prompr Neww

The Flgasron ':F‘b’OLa»emet that Tseswt « ¢
from the Procese age Radioactive and
decay by emicsiom of , Beta pasiicle | acwm
TQYS.

ng%\bwho

(

msastantanen us Ffme'va\( Reeasce: Mev

Kimetic m‘@?fa\( of  Frecion haa@m@mt 16©

Prompt qamma TAYS 7

Kimete enewgy of Psompt Neurzow _j/

180



VThe ehamn Reoacton

MAMAAAN AN NN~

v A cham Reachon \S the Process v whier

o mmmbe'zs o Neulosone K@p()c on mw{;{p\\mna
sap\dN o P) Al O\’U\a fiadion Hu wonole oF the
fleaionable Mares\ay 1S drgmte,a”da)ect~ Thig
con be undersstand mMote 'CYeasiy F53m A

Mwtiphication  Factos (k) = NOWOE neutwong 1M
any Pakcwas geneh

NO~OF Neutsomn 1M

WY KT (ehamn Reachon
¥ ( ON p’U@C@dﬂﬂﬂ %Q'ﬂ@@"m

Contmue)

K< ¢ ehasm Reaction etoPpPed )

Nucteas Fusiom
AANANANNANA AAANNANAAA

t ts the Process of Combw\ma &z Fusmg
two hahte'zs Nu,c\e\ Mto a Stabie op heavious
Nuclide . ™M this case algo o'zsae amount of
enewgy 16 Relesed because Mmass of the
Pvoduct MNucleus 16 tess tha® masses of the-

two mnucler wnien arse Tused-

tusion Reacton must be occous m a
bex Sustaromg mawmes and morve ENeTRY Must
be welesed Hham 16 consumed m mma%m%
the  Reactom - |

H1e thougnt that the enengy libesaied
M 8un amd  eathes crasde ave due 1o
Nucleas Fueon.



Woskmg of a Nucleas Powes Plamt .

W’\M/\/W'\MAMM/\N»
N, hot =iy -

—— — 1 Lteaw|
: et s e T T ~ = w(f)o'ﬂr,
, j Coolany \ { &i eam ~ \(‘/\\6\’)1 ) €y,

R

‘ | ‘.
e 1S cove | Steam | & € cun
. ?‘% U n H . (hemesatod
) L EE— — CO@‘\“ﬁn
1 © 1 d
A Covromt Ware.,
1> I
f cooramnt Feeq

: PLump ) Pmp

t The mam components of @ NUdeay Powex
\ Plants awe 7

1 Nucteas Reactos () Heat excham&e’é

(2) Steam Tusbime #) condengew §%! G?Qhe“o’afo\d

The Reactos Pesfosms the Same Fung.
as thar o a fusmnace o¢ &teo!m POwes pan
The heay likesated In the Reactos ae a
Reswt o the Nuct'ea?s Flesion Reaction 1o taxe,
WP B the olamt which 18 Supplicd by the
Reactes COve. Hot Lolamt leaveg the Reactor

tupes of Stear qenevalon and pacceg heal
to the Feed wares . The Steam go produced
expand In the yole, & Stoar Tusbrme Fror

Which the Mechagmeas Powerw 15 convested
10 elecdw i POWED 114 the

heveratoy -




nucleas Reactosg

Ao . _

| A Nucteas Reacios 1o a oppaATOIUS 1)
§, whneh Nucleas Figaeyom 18 P?deQ(@d i the Yoom
of @ contooned C\r\cum Reaction gupp\\("ng

Nucleas Emewsgy It busns the Fue hke

UQ?"G/ UQ%/ pugﬁq which Psoduces heat|

noutlwone and Radie-igotope:

(lassficaton

Acco*zrdmg tol the Neutoson E*neﬁates M Fresion =

(1 Fast Reactos (2) Trntesmediate Reactod
() ¢Clow .Reactod.

ﬂrccomma ‘to Fuel “otade

0) sohid (2D quwd (3) ha g
Fuel - Modewsaros Gssesmbly
(HHOT‘OO%QW’)GOMS (20 Hetewo qeneou s

Essenfiar Component of a Nucleas Reactod
MAAANAANALAA AAANANANANANAAAA ANNNANAAANNAN

!
(h Reacios (cse > Heze e Facionrcham Reaction

K
'° Made to accous amd the, Fission eneTgy
15 \ibesated In the Fosm, OfF

¢

heat +03% ope"zsajma
Powes Comvession equipment It 1o toe
lassembue O Fuea elements, contsol wods,
C00lomt and modesatos . Reactos (oo g(emisam\;
have a Shape of ?\8h't CITCAD (‘ﬂ"\lhé@ﬁ

W diametes chmama fzom 0.5 ™ to 15 m.,

The Fuel elemeris ase made Lp Foom Plate
0% Rode-
e



I ‘

@Y Reflectos 5 nx FTunchon 165 1O Teflent bacy
~8ome of the newtvons thar leakse 0w Frgy,
the SuwsFace of the Ccoze:

| @) Contzo! Mechan!sm
(1) Yoy otashimg the Reactos (Nosma g,

fﬁy
/(,

@) Foo tﬂalﬂ’rwﬂma at that leve ( Power

gtgad
(%) FOT Shmﬂﬁna down the Reacroy

r)
T 16 @so meccasy to Prevent the ¢hain Reagy,
Fsom becomma violewnt and 'lda,maama tThe
Reactos
#) Modewsatcs

M) to Slow down the neutosonsd Fyom h)ah
Veodities and hence high enewsgy leve
which &Slow down the Fssiom PsoOcess

(2) Slow down the Neutzong but Mot

abs5otop them

’rsz, DQ_O, He B awpe Common'y Used ag
hodesaros -

G) Coolont 7 ™Te Funchom oL the coolant
5 to Remove the \mience heat pPoeduced

tn the Reactos ard b”lfma ot heat
fos trilieod

Lommemty used coolants awe 7
Sa“ﬂ”ﬁ Wwax R C H%,Hg) (02)

8&5@&(9 00lamt - o



(6! Shie\diﬂa B
wy posotedl the wan of the Readiod vV essel

Fsom Radiation dam age

| exposuse 1o Radiation

|

’ @y aso Pzotect opevating  pessorne! From
’ Thes™Ma) Shietd 1o Provided VoD STQQ"
‘f’ﬂmﬁés while the othes 18 psovided Wyt
i1 onlsete éubfvom¢m8 the Reactos -

| \ ROAC
J w,n,vzso

l“ | S Shlelidim
: ' -’7 7:./ /‘/‘ -\'/ yAV4 /;/ /‘/‘////J i .\A
(}Oé k ‘rw..»\.l... .. - - - e

e e
?\e@‘\K : IL\

L C l o 4

2 - Fuet wods

g
AN S BSa=S

I ],*‘:E }
e

— £ oolant

Pressuse vessel

(NUC‘QO?S Reactos )



G‘IGS Tusbime P@we'zg Sﬁaﬁ—lo*n
MN\W\M/\MMMJ\M

The gas tusbme ’b’QP’ZSGéQ”ms g
‘H’\G Mo &t bdhg{ac{oay wans of P?SOdUC\ncY Vex\
laTgde quankifies of Powes N A sei- c@nt@j,
and compact unit: The thesmal 1O PN
of qas tushbme 14 20 10 307 Which 16 leoce

than a Steam powes Plawt:

)

APPlication of G(ao Tusbime
AAAANAAA AANANANASNANS

The magos fierd of: applicar on of
qas Hsbime Powes Plant mcludes 3

-‘

1 Aviation () Powezs aenevaﬁmr) \
(® o and qas mdus’mT ") Ma'zjme’ PwoP e

,0 ’\9" '5

t \e ‘wderr ueed 4] the Fileid Of GViak
and mMazine {ielde becausa it 18 5@{ covtairg
haht wegm and wnot 'b'QC[ULO'b'QS Qo@fma waot et
and {1t Into overa) thape Of the StvUcHuse -
e Salecked Fos Powes %cghe'?saj'\gn beaude
o¢ 1wt cSImP\lC’)’cY, lack Of e@ﬁlma wated , Needs
Quici INEtanaron and qQuek stafagﬂ—m@

Himitat om kabon of 4as Tusbime

) They ave mot cerf g-ta’zs-ﬁ:ma
(?) Low efricterncy ot Pasnst loads .
(2) NonN - sevessibility

A) Hx‘@he’é Roros Speed

@

5) Low ovewan Plamt eficiency



v/’rdvaﬂ’caaes oves Thewsmas and dlese plant
ANAANNAAA MW\J\/\/V\/\AM/\MAM/\/\MM

0) oves digser Plamt
V\/\M/\M\/\/\/\/\/\/\'\Ao

: as9Q
M) The WosK developed Ped ch of WT 1S \asg

compased 10 diesel Plamt:

@) Lese Vibvafion m machme paste

(®) capitar cost 15 less,

4 hlﬁheﬁ Mechanical  efficiency

5 lowes ImStaaron ond mantance cosal
©) Pooy Quality Of Fuer Cam be used.

Q) oves Steam powes Plant
AANANAAAAMAANANAANAAAANANNAAANAN

M NO asb hamdlma PsObem

@) Low capifal cost (3) Shovtage of Fues Is
Smaled

A) &pace Requs ment 16 vesy lecs
Y Fewes Aux‘ﬂi”ameg Requzed

B) Thesg avse mose Poefesap'e Foy Peak
lood Powers Plant

Ste selection \ '
R G MBI EEEE,

) The Plant showd be tocated mneas the load
Cemise to avoid tzamsemssion oot -

@) The cite Showd be away Foom bus\nNecs
cemtse due 10 Moy opezarons:

(%) ' .
Cheap omd good quality Ffuel ghowd be eaaity
Availabie: '

®) Avanawilivy o labous -
(59 Avanlab ity of Tsams postation Faalitog -




() Te land Showd be avallapie at cheap Py, I
Co.

&) becm‘ma Capauty of the land Showg be

Y

Wa\n-

MR SR fias el
'\/L/\/\MMMW

The Vamous Fuels used Fob . 2AS Tuwlk.,

0 Gaseous Fuers 7 Natusa gas 18 the ldeg,
Fuer Fo3 ¢as Tushime bur thig |& Mot QVQVJ;O}"
Qve%fluh@'59~ Blaet fusvace qas and DB’OCLUQ,.,/
qas may aleo be used-

@) quw‘d Fuels -y quwd Fuars of Petsoleym
0TI Such ag dletillade oile OF sesidual o
axe Moot tormmony Used tor qAsS TUTbime
The esgemntiar Qualites Maludes PToOPey
\J@\Q;Hlit\(, \NSCOSIEY, ca)ozaif\_c value. At the
Same #Hme & Showd be Free Foom any
content Of m@\‘gﬁtu(z{e and SuspPended 'Mpuct
thar wowd og the ’Pagsaae of Moxxles:
‘Mmesase lIKe Sodium, vandomium &se domgens
Fos tusome b\oLc\,ma~

() scid Fuers 7 The use of sohd Fuer Suchag
coal ' Puwivesised fosrm Pyece™ geversd
diefcuttes . The pwvesiced plomt of coal

For qas Tusbimne 14 vesy Smal . The
[

tYWzsoduc;HO'n o Tue) Im the CombusH oM
thumbezs e at gh Mgeéuzse The degzeé
'of eompleteness Of Combuston M gas uob”
Showd be vesy bigh:



-

X ==

piople ae Tusbime Powes Pleamt

nozie Lombusisd

T2 /7777 7‘7j7 I Z PP A7 T
A S (S S S A S e 2 S A S S )

>~ LCOm I)

Ms Imlet

Exhaust

A das Tusbme Powes Plamt MAY be defimed
a5 6me M Whieh the Pammapal Psime Moved
16 0¢ Hobme trpe ,oﬂd'va?SK\'ﬂa Medrum (1S
pesmanent qas. '

The Wwopking Fluid |6 (ompoecsed \n &
(ompsesess Whieh & wotasy ( mw’rigraﬂe) trpe
Heay ewewz gy 16 added 10 the compwessed
Fuid M the Chawbes - Thig high enesgy Flead
A hghes Tempesauae ond Pressuee Hhew P
exprand M tho Fusbime unit &he%@ by 89“9'5@9"3
Powes A Simple qas Tuseme powes Plawl,
n&lLts of Hhe Fonowma

) Tusbime @) LomMmpoessed
4y Aux\jodres Such as Fue) &

(37 combuttod
yarem,
ol System fubhd Cahon System

The compiete OPesation of s type of

Plamnt eam be ex{))ayned ag



S The Qo bTIMgs 1 e amount O ene., -

. = eompressod adds

=7 Fuel Cavoles maJod
= Sum of tuel and compressC
nep fuskhim

loaves combusiod Y0 € Le €

conS1desabl@ amount o
4 ald .QY)Q"G_
.

S MW tusbme. amalest past of entesing
enes gy aogg to usefw o urpud

_ka .
Diesel ElectwicC Poww

AAAANAANANNNN
vomtoges
®) Simple Deslaﬂ and Layout

(3) 6ccupies less Space

(3) Can be dtavhed QUCKNY
(4) Requzes lecs wares TOB (_ooh‘ma

Y NO as&h ha*ndh»ng Problem
%) Thesma) eﬁicienc\f_rs betted Hhon Qteam

Prwes Pant

Dis- O.dVO“n—tg\Zeg

() h\ﬁh 'zmwn'nmﬁ co8t due to cogtiy PoICce of
- diese)

2) &e‘oé"mjeg Eman amount Of Péweb

() coet of tubzication (é n1gh

A hlah Mol ntaunce C’ha'zfa()g,

5)Y Norse Pzoblem
Site - selechon ¥ou Diese Engme Fowes

) Availability o Fuel |

. (2 Dblgtance freom ,EO?DV)Q:Ved Aoron,




