g (Power)

v 4.5.189 @ gt ReEa

gawnEa (Electrician) - qma? S@ee™ 37 qeRTH

TAT & w| - qWa 9 s« (Sources of energy - Thermal power generation)

SEEW 1 3 UG F o § o1 fwAfortad w1 #A A e
o TRERE Td AX-TRARE T St w1 T WL FHAT

* =t & e &t g

* IR I ® W e s & duw & AW saen

* T TF FHAT ATUTRA I/ Ta? LRI & FH (AFid B WL FIAT
o qHe, TR #iT 7 TaiEq TaY S F ARETE® 79 A =T F WL H/IAT |

farga sarew ®1 ufve
generation )

g St &1 Seamew faeft dwr &t enfis =men & fGEw &t
TAA STTawwar & | 9Ffa & ot & fafes e soaer € |
T faga It ofy Aeaqel € | smyfas awsr qofa: faga
ot a¥ feie 2 | fagga a1 Sftaw e & =fae @@y & | =t o
wfar arfts @ua @R & Sfad % @< &1 99 2 |

(Introduction of power

o=@ st & @ (Sources of electrical energy)

e ot wgfa @ fom fafve = & st & o €, 7@
aresfra & % o=t & faf atat &1 aar @ e faga
e F F fafsr ' fi e g €

i o (Sun)
ii T (Wind)

il St (Water)
v Sue (Fuels)
v 9o FEt (Nuclear energy)

<.

s (Tidal)

g @t w=at § &, 9 ST 999 St 1 STANT B aEl &
FTEOT HUA & | aAHE § A, ST T TIA FAT AT oAt
Sae F & forg Iw # fod o @ €|

i & (Sun) : & St T STAEE ST A e @ | g e
fafefRa wif oot daewt & Arerw & UF S &7 W Hed
& TFdl & | T6 FHT FHT ITFNT a1 a9 & forg o strar
2| 3T fasteft &t STt eate steexAex §aie #t aerdar &
AT FY ST FAT & | T FAHTSA A & U off 07 adawt
H & UE e A & adAw A 7 fOga o=t S #ar g1 &
fafer fifea srgoamT & it

a 9 HIA B A H SATGT &F H ATGIFRAT et & | T
o Seare w9 & &t arar 2|

b & Ta & Y e & o & &9 T80 %T a1 2|

164

c ¥ fafyr snfdF = & It 72 et |

i waw It (Wind) : 37 f&afyr &1 e a=t G s @
STEl &aT &1 a9 o7 &idT & | a7 &7 A7 9a qiFpal ot
AT & fEd e 93 g € | uF uAa a9 & g
ST & AT ITT FXA & oIy, TRe &7 sl ¥ =t
FIA H AT F AT &, FEL FoAT a1 TYAT §3 gar | o
FLAT & | g1 A9 ¥ © F T TEwEE JiY AR
Fraa frvm @ | ot st 7 @ & T et @ w=ifE
&aT 1 g9 fAfvad 72 ST A ST IAarad wH & g
2l

iv gu (Fuels) : 39T & JF &Id 399 & | HIell 19 389 %
T H, dct ¥ 399 AT THfas A9, {9 F T H g6 2|
T A FOHA FoAT A(AF FoAT W ITIh T Jad 9
T 517, & Tais, SATdR® a6T §9i9 i gI=T Jiafdd
AT 2 | GO IF TF aH(0h I H qATdT & A (aga
FoT | FIE FO H Ggadr & | e, ST e &
FATE I &= a @ | 9X Ra-ufa-fRT v dwe @
T o1 W |

v e At (Nuclear energy) @ & g g2 & a o=
qrr @ fF R o s e amien F e
& St ATAT H FWT FAT F AT S & | A & b 1Kg
aeayy S g fafia sef =it 27,50,000 kg e &
AT FST IR FAT & | ey fawed & wer av
FOAT T AT IITEA % forg fawam Srar & | 71w & w6 eateq
TATAT AT & | 3T TG GIRT ea¥AeY Hf A(AF FoAT
F fargd It a7 ey @

ST Sat #t g (Comparision of energy sources)

fargT et IeaTe & ger T, e, $u AT @ | i d@er 1
# g a+ft & et A S @



a1

e el IR qER ELE T =t
1 ARfF Hea S= e I

2 JA F FAT FT I I T

3 e eIrft R &t a R 7 gt
4 =T qaH T g T&T %

5 |qIAAT qIATH sfea qarfe® dfed
6 [EEERIEGH qatfas® e FA T sfee feaatta

e Seame 7 g S & W (Types of fuels used for
power generaitons)

S & i Tt # ater W@

1 3 e (Solid fuels)

2 g9 299 (Liquid fuels)

3 @ gy (Gaseous fuels)

3@ Fu= (Solid Fuels)

3 AT g A © ¢

a wigfas 3 a9 (Natural solid fuel)

b srEfa® 3t gu (Artifical soild fuel)

TEfas 39 $U9 & sfavia awel diY fafsm gw ™ & Fgen
SaTE Al & | TET ALHA BF AT TAGGS °T AATH AT
U F T © |

g $u= (Liquid Fuels)

TE AT & IeIEA & foIg FA #F 508 o q&al & | T e
gy # Sgifermw aar @ | fe ffaa & ot g9 $uw T
ST &

FaiferT (Gasoline (Petrol))

Hfa (Kerosene)

A 3t (Gas oil)

gretet (Diesel)

A w N P

i fu= (Gaseous Fuels)

a0 Su Ht AT et § ater mr @ |

1 wrgfasw i (Natural Gas) - 7€ €t & 9T &idt & | 58
FT @ig F T & e qar & |

2 WiegER | (Producer Gas) - 8 CO ¥ H, & firsror
it & | 388 3o oo CO, F1 i ear € |

3 3= i (By product gases) - T i =W ®E T FH
AT & 9T Sl 2 |

qraY : TAFRIIEA - (NSQF W 5) -

aew (79) fo & @iw R @At (Advantages and

disadvantages of liquid fuel)

™ (Advantages)

i = I A feeET A A A AN BT @ | 3@ W §
SHTET STE 1 Taeaehar WY A8 8iar & | 3899 &1 e
I FeTF® T=1 & g it w9 T A § Sy sar
g |

i S YE T H T qUT T & AN W awg § & 399
AE ST Tt © |

i SO THFAT FT GALT T ST & |

VSO A FEA F ST FH Tl & |

V. FA T STIEAT FEH THA F8AAT ATF Bl @ |

Vi FH TR W & SATaeEsdar gl § |

gitsat (Disadvantages)

i wifE SO #EAE T § A S 8 A 59 fuN o
Tgier, STt & AW SET & | F HEIT AT v @T |

i 3EE Fae A Ofay e et W R |

2 9 & W AT EtAat (Advantage and disadvantage
of solid fuel) :-

™ (Advantages)

i ITg SN (FITAT) FEAT AT F |

i FEAS FT AR qF o7 AT S § TLATAT ST & |
i STor-fagg TRATSET &Y ST FH W AAT @ |
v SEE FAA ST & FH EAr € |

gt (Disadvantages)

i EF Jo & g Eear @ S w@iEe # oy gEameEs
g1

i g Ty AT AfeE gl g |
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fae@ 3= SR & weR (Types of electrical power
generation)

T =7 & faga Iomed & & THR °

a uwrwfy® fage sangw (Conventional power
generation)

R faga Same St & MY FdEiT S S F o),
A ST ey e adiwr & wew & faga Iamwed &t
e R Ieares Fer T ¥ |

b fR-w¥wwE (TaR®) e S (Non conventional
power generation)

AT ST Tl o Ta, Sare, @i onfy & S g Wit
FT IeTeA fFFar T @ av 3] IR-TRn AR Iamen #Ed
gl

I@Ted Ry (Generating stations)

T (wfere) setfdgs Tax &1 Ieameq fawiw wie g faa sar
g | 5@ afaY e a1 IATeT Ry Fed © | 399 UF AT &
| UF TAT FT FIA FCh (@ IeE (7 A1 8 | Ieantad
farg ataw &7 oIt @uver i fadr g ITwiw aF TgEmn
SEar e |

ST &AL HT A HTH IAH (el Fofl & STANT & T oAt
AT & @I T T ATYN TN ear ¢

T I R9H/gdd TiaY &9

BT - Sifags ara¥ = (Fa-faga afRkeis)
SECIICERCRE

IR Y &9

Ag-zafEd qrax =

1 ¥¥« qta? "9 (Thermal /steam power station)
THT TR R TEl HI B TAT HT AT FEAT ey & |
(IEF wE FaEY) Ied fAga St aarE At &Y, €W qaw
I FEATT & | (Steam power station)

TET T & =0 | &7 & (i) Saeie eTehol § & a9 €
(ii) STET =1 | faR[d 1 Iaw FF |

AT H AT FT FAAT AT FT AT q90T & | 91T B GIL-
gex ¥ wfos Jo § oY, @aied @ ®e W § [eed §, ar
TS AAT & | 37a: JA¥ex | faRa ot Seae et & |
S 9 # aigd UF YA b1 F Fear 8 | ¥ Iy
F AT & | TEIAST A FoAl Hl (@A FoAl # F@gadm & |
eeTdex &l dfthe 9 MY fhe a9 q & Sier Jrar € |

a ~r W N PP

T THE & qa¥ Wi I I I & aY 7 qohd &, STel
It R A ¥ SIAT & wF | g qdr & rferw fawga
FAT Iq & ST bl & |

166 qraY : TAFIEA - (NSQF ®¥ 5) -

2 gEgt-gafes gtaw ®ww (Hydro -
station)

TAT gAY WO TRt qit @ fRrfas St w faga St § ager

AT € | I8 STEgl Selfoaeh qia¥ @9 Fed g |

T FoAT UF a7 TG & | T &7 a¥e & St w@dr & | g8d
qir ® Tfas S (kinetic energy) ¥ 8¥ gU Ot # ferfas
&t (potential energy) 8Tt & | 9T &1 SH FATHT UHEAA
3T ST 8 | Y ST & S 39 eafzd # =i 9 ik @ |
At ZatE dsit & AT 8 | ¥ TafEd deeeey a1 Waw a1 &
| 37 THI BEEMIEY i § faoell adT & | 37 THE & ©ic
# &ardt G § @9 7 qedd A& edl € | Jrhr oY o &
e & 7 wogdl A qEwEHar ISl & | g 9 e
IeaTes Tfe grar € | gaferg i v 3w fafer & st AW
@ e |

electric power

3 wzwy It ®9W (Nuclear Power Station)
3 TMEY LI # TCAT] FAT § [ FoA1 ag ot @ |

TR FHet, FRfAee s ARateHt aerd & dom & wra et
& HET AT & | 37 Goad & ITT ST & AT 478 AT &
A g0 AT & fersd 997 & eafzd o= ST € | A aaigT
ST &I ATAT & S faga =t v gt § | 37 9iaw '
# gafw @Y aiRam o et gerf Iw § A
S 8 | TR, a9 1Kg TR $ew & ot e
et & Iat € =t 27,50,000 kg FHEET Sterr q¥ fHerdr
g | TEE] St AT qAfE IwA gafew off fRer S T @
P AT AT F FIAAT AT T2 HT AT G &1 FT B
e |

4 F-qaInTa FWt (Non conventional energy)

e e & & Shanm $um R Iuesr oyt St dereE &
SUAIAT § HATG X SToq & TATA & S | e AW
IRORE FT ST & T FoAT AYf staw & forg dearfors
faeT & | T HETHA sge € i WIS dFSl ewel aut &
forg =& g g @

SEEYW & fow | ST, TA AT, AR FWAT, a6, §-ar
Tty |

@ T =y F forg @mge @ e (Choice of site for

steam power stations)

HYUT SrfaraerT #t T &4 % fow o few aew & & fou

TF ATES & 999 Fea qag e fagert o ffew fem s

Trfey |

i guw & gt (Supply of fuel) : & qmEY &I FEd
# @wl % fiwe & s =ifey atfe duw & TRaed
AW FAGH &1 | 3 et 120 Ut sete T @re awar
ft Sg at afReae glawr #t e & w@ar =iy |

I 4.5.189 & gwita Raia



i urr & smgfe (Availability of water) : #@w8R & fag
qIT # WY AT # SAEsEEar ey 8, 9 59 avE &
e | qrT @ gauT &g 7€ 41 98¢ F A o s 2 |

iii af¥aew giaem (Transportation facilities) : t& srgf=
Y qra R Ft qEY i o g & forg aftees
F ATIEIFAT et € | Aoy wat aRasa gl fa,
Aoy ATEe F1 A WE & TEE A e AW & J=T
gt Afad & |

iv S it FRe i Wi (Cost and type of land) : &
ITaY I IF W X R ST IRy set S awdt &t
AT afd sravasar e ar wfvs e e o7 ad | e
T Y 19T & AT qATd T AR ATl 9T ST
a1 7efie wmfoe & o 7% |

v e = & fAwear (Nearness to load centers) : giafieom
Y FWA H FA F g TIF e F 5 & 99 BT g
T1fey, 7% faiw &7 & we@y ¢ afe DC a@rg fmex
AUTET AT & | B, 3w AC frew gl gtar @
Al qE FE ATAFHA FH Aeaqw & oar & | #ifs AC
FieesT # &8 dicesl § g F¥d & | 360 G0 ANTd 7
& ST

vi == ErEt & g9 (Distance from populated area) :
W EY R § ATE AT A FEAT T & LAT (Fowerar
€ | SIf FTATERT F g FLAT & | S g7 AT & ar
AT & SRt % gwdr € |

fr=rt (Conclusion) : o= &1 & f @+t &< stgga 721 &t

A & | 30 TF & 9 | @d g & adwm § "ng feew

AC ® & ¥&T & | 389 |99 ¥ fawor smem & | |mge &1

A GF w1 9 T S S a9 F g 8 o duw w

aREed SmamETr & T a% |

T g /A # Fareafa #™@ gvmet (Schematic

arrangement of steam power station)

T qaY B | FA F AATH SHAT IAT HF AT & A
1T # faggd At aATdl €| 59 @ie | FF HawqT qAE ATl 2 |
s o1t Iamew et @ | 9 [T 7@ Fig.l § o |t
Fuie foFar @ 2 |

1 FEA AR TG F @IEE
2w ST wie

3 wweaEa
4 FEIAR
5
6

wE qreY
sfiae =raeT

qraY : TAFIEA - (NSQF ®¥ 5) -

W Y RyA & g (Constituents in steam power
station)

aTgfas & qiaY QI FTH Afere ATFAT FT &1a1 € | 390

fafere TR & IUHwr T geTE arnEl o e §

T AT TR

HFIET

VSN

T fgede wie

ESIE-EICRETA]

W FAET ITHIOT (Steam generating equipment)

W AAET ITHTT 3/ GG RIW F T 9T & | T899

TR e & q T & oy afaere, w7, g7 e, THAMET

I & R Iuweor @t eid 2 |

i ST (Boiler) : S99 UF d7 dea¥ € e ar #
TR Fh AT ST ST & | 399 It Ht ToT HT IHT
T 3T St @ |

a b~ W N BB

=

a dAlex T AT b ®ER =& qFAT

qMex T AAAT W AT S F ST & [T & A T F
ATEY TRA A AT & ST TEN F A FAT 8 | BT ST
AT § T | TN A ST AT © | SR 3W T A S &
T AF AT AT & | AT ST F A4S ATeX ST AL
F AfF ATHFRT © | S dfeT ST FH A8 AdT § | FH AT
TIF FT ATHT BT BAT € | BT A 8 & FRO FoR AFAF
BT & | aaeR F WA & HHEAr 9 el © | Fhiy g8
ST e & sifea fa smar 2|

ii SEe? w=E (Boiler furnace) : Y G TH JHWT &
STEl 9 H AATAT AT & | T&T FHAT I & | Hoieg, TEAT
FT FAT FLH 9 % 384 I U : & & § Wag AT &
e S G ®E Fo, frferr, wtafenT sfe & sy e
2| 7 9qTAT % ITIANT & q Fee A S 9T oft T
dfos afferfa = agadt| 5| =, 9w e

T BT TR HH-G-HT TG ST 2 | dTieh I HAT AT
A 1Al T TATET T F |

iii ga¥ &eX (Super heater) : Gu¥ e e | IaTfed
ST AT AT A FLeh UL B FXAT & | 399 @AM
TWAT qEAdT € | TAH WF AT F1 gHE siar & o fF fwy
TR & 7 grg (chromium-molybdenum) & 4TS STt
g | atee & fAEe arelt o 9@ gu¥ EeX § [oAdr & ar
aifers T & AT ¥ | T g 37 T gl § A Ian
H g8 aTell T8 & ATIR 9 aF(d fHar @7 2 |

a ¥fede gux Ee¥ (Radiant super heater)
b #aFE gax &ex (Convection super heater)
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Fig 1
CHIMNEY —__
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2
SCHEMATIC ARRANGEMENT OF STEAM POWER STATION z
w

iv gRAm@ESY (Economiser) : I8 TH UAT ST & ST
qET T AT H WIS FA & Teel & TR FX 3aT1 & | 399
g & 99 81T & | araee @ I|aT H gay s e | &
FEAT & YT B FH FAT & | THAMEREI H G¢ gY
AWAY & F ST AT S & | g F; Hle arex g7
AT # & FHT [OLAT € qTEY AT 4G At & | ¥ quev v
TRH AT & | AGT & I TR ST & | S Age] 7§ we
T ST & |

TR W-€ex (Air Pre-heater) : g% €e X 3HAMRET
# A & ae A9 ST & [odr & | 9'f &ar &
ATTH FTT AT € | fr-€ee v wie | St et @ |
TAY EeE HT ATIH JgaT & | 31T HIAT Tl Ferdr & |
TG THT T FF H T9AT il & | T B b geAdr

168 Y : TRRIE - (NSQF ¥ 5) -

FEdl & | O G F &A1 § FWI F FALT & AW W -
&ex & FFa Fd ¢ |

a Regmfed emw (Recuperative type)

b Re=fea erzw (Regenerative type)

2 #®Y (Condensers)

HSTAY TH AT IJTHLU & ST a1 A 915 A & F249
AT & | T8 3T HH FAT & | T I8 BEX AR & s
I¥ g W I 9T FLAT 2| 3HE WG F A qgar € |
THAR # A(CAE FoAT B IAH FA & oI ST a4 21 gEw,
HT T F AT T TAALT Ht DI FTeT & €T H FEAATA
3T ST FaT €1 F=T &7 A% F FeAEN g 2
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a e F=a¥ (Jet condenser)
b @ Hax (Surface condenser)

3 wigw {@" (Prime movers)

SAAAT R ST HF F(AF Fo(t § agaid & | © JFas &t
THR F B € - W §oI AT LW garsd | &0 §o &1 oet
W T & 3% IS € | A I=AaH I&TdT, AT 6T, BT
s, FH fTFA H AAWHAT, FAAH TE@E AR HAA|
TATIT AT W0 9faY RIFT § &9 eaisT &7 STANT a1
ST %=T 2

w1 wie 1 Rl ave gan W@ @ g AR ) & g F &t
THR B 2l

a I eared (Impulse turbines)
b RuFr eafzw (Reaction turbines)

T Tated § & g At (fixed blades) ® %t € |
wford et # &9 &7 Y9 Y T©dr 2| T ¢ & 9T 3=
T 31T FemdTel e 9T AT &l a7 & ST Ve & d< HLdr
2l

Ruse exare" & & s1ifos w7 & Jiwen (fRr) & %adr &
A ardr & #1 A afoa =iet W aedr & aRumw aw @
o aror &t 7T T =t 9 qfAfHAT a7 T T a9 g | S
Tfa & Tex FuifRa #=ar 2|

4 Tt figde =iE (Water treatment plant)

AT % A ST HTel & oI @ HIY T I 3 sravarar
EdT 2 | A% Jea¥ & e B I &7 Tid A1 J1 98 TH
& AT sfier & a # erygfeEt, W enfe wmifae & AT @)
@l 7% 9gd Weaq & fF ot e 3w iR waEfw
STA & LA & T AR e atgew & fRar s €1 swyfd
& T § T WSRO &R § AT &iar & | e § S sroyfeat
P ATHTET, STHTEC A S & ATHA & AT AT & | T
F et dET B AT A AR FRT ST AT & | 9
AT I & 7 wE T S g & waEfae gkt
T A E | IYE AT AT T F S AIA H STAT AT 2 |

AT T Searew @49t (Nuclear based thermal power
stations)

YA ATwEE "@I=AT (Composition of an atomic
nucleus) T ST & f o7 T TXAT] S FT & FAT ST &
AT LA § @ T, AW A TAFeH Al UF AT &
& HFT B & | TR & F § WeT AT g G Tfe agd
o AT B & | AT & AT ST Fordg ghd o | fF | &
S T AEHed § I8 R g4 Fig 2 # e ww 2| arfiE
#r = 1012 cm &Y @1 Y goaAE #1 afae 105 cm
gt 2|

qraY : TAFIEA - (NSQF ®¥ 5) -

Fig 2 SECOND SHELL ORBIT
/ OF ELECTRONS

s X

ELECTRONS IN THE
SECOND SHELL

ELN4518912

REPRESENTATION OF SPINNING OF ELECTRONS

IRATY] HEEAT & FEAYOl OT  WErT AR FgA F FIAT
T AT BT &, e TAF FAFE HT FATT T AT
T % 1/1840 IAT AT €, S FAT & 6 gerAe F:; aww
Fael ATTNE F HOT a1 & | Tarrgr TREeT (avogadro’s
hypothesis) & SJHT TF T IR & §@47 6.03 x 102
gl & |

~1.008
6.03x10%
=1.67 x10%* gm = 1.67 x 10?7 Kg.......vveen... (1)
3 FoAFET T AT
-27
_L67x107 5 10x10 3 kg (2)
1840

@ T w7 & R e @ @ & engs &1 ouw o
femifsre #3% § 96,493.7 Fom famqa & strawrFar gt 2 |

A, TIAF FAFLIT IT AT
_ 96.493.7
6.03x10%

=1.602 X 10 FATH ...cccovviiiiriiiiiieiie, 3
et &1 91 ot o™ & SRTEe AT &
= 1.602 x 10 coulombs ......cccceveeiiiiiiinnnnnnns (4)

THFEE, Wed AT YW & Ao A FAWE 39 d¥E g
GETRY

TEATY Fiew A Femmm ® | T g
el # | fegfe FaH THE H FIAE
aw (a.m.u)?
TRaaw
lge@g | -1.602 x 10%° | 9.10x102%* | 0.000, 548
2 Se +1.602x101° 1.67x10% 1.00,758
3 ?ﬁﬁ? 0 1.67x10% 1.00,898

*1 a.m.u = 1.6597 x 10*° kg.
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YTV I S FaIAI 31 (F= &=40) (Atomic number
and mass number) : f&ET t TEAT & TEES TO0 IEH
ST Sei & @@ 9% 7 &g | & I8 ([THT Fedt 2|
AT FH{% (atomic number) fEft 9xwT & TIfE | wtew
F HEm H A & | Z & YIfd Fed € |

A F N = A9 F g 31 d&7 € A% A= FIA 3 der
(mass number)

A=Z +N

LAY HAT H qa9 g97 e I€ © F ¥ fafre = & s
qeaTy] &7 wfafafee wear 21

IeTeewr & forg, uF @ifeaw a=wany #  Naz & awia 8, Jet

LT AT (Z) (A) 12 & ¥ ga9 & (mass number) 23
gl

TR | Fg & de@r (N)
N=A-Z=2312=11

T 1 W F© ddl & TIATY ST, FIA AR T & §e &F
TE 2

a1
aa e AT | FEEE =i
#=m (No=A | A-Z
=Z
HECIEE] H 1 1 0
feform ,He, 2 4 2
srferest O, 8 16 8
FRTfraH U 92 238 146

TTAT] T &= ("@E) (Nuclear power station)

SR % el T ot & faga =t & agerr s €, a8
TR et &g (T) Feemar € |

TRHTY ST FE A, TP (U)o sERem (Th?) 4
AT act & 9T R S €1 uw vy suwewr S
RuFex Fed &, SAH I adl &1 AT e aidr g | Y
T AT 9 % & 9T IAid FET F ST I
ATIHTT 9T ATT FATE ST & | 9T HT ATIH 30T g9 fo
EaT 2| 30 W9 & EIH TdET qo@T JAEr &1 A aaizT
AR FAAT © | T THL TLA oAt & faga oAt It siev
gl

T A A gad 9 WieEd & € fF #9 dum & SwnT &
it faga ot e el 8| 39w o TRARE wEAr A
AT | S99 A7 @ud F9 g 9 oY AR Serea stfs gtar 2|
BT, FA Y A9 & gor § gas fAaafad dum a0
fResTas &t gtar 2|

170 qraY : TAFIEA - (NSQF ®¥ 5) -

@™ (Advantages)

i F gaT FT ATIIRAT et 8| gafery, uRaed = off &9
& S 2

i ATl e & gAT # FH W Al |
iii e I A w9 S| FW fuw 7 AFUF faga sanad |
v eTTlE w7 & dea}|

V 3 A FF & T AT AT qFar & | FAifE Afw awi A
qEEFEAT qEl et 2| e yEwd Refepm & et
FIav |

Vi ST TRATY E & S ST © Y F% Ut F¢ STAnT
o o @ 2

Vi @eer smRfdT 2

gifeat (Disadvantages)

i Sud it gt & et w9 @ iR T e sy 2 |

i ST QATC AT FAAT § FEAN Yo AT ATAF |

ii 3 fAmtor sfe wem & forg srfire orer i STaT smiRex
FT ATIYIHAT BT T

v 39 I9gw TeTd IRA-uffed gid &1 S waes Rat-
uffed wguer FXd 2

V SEHT TEXETT AT AT FE HT A T ST 2|

vi Fre-form ate & fog #7261 Fear €| g6t At e
F&1aT & gidt 2| (load fluctuations efficiently)

Vi FHET FAITRTE (F9) &7 e uF a<t qwen aidt & it
F Yoty 93T BT & | 9 T TSE @i F ASAT AT
€ a1 @YF # %% AT © Jef a¢ 7 &l

TR AT R WG G4 (Schematic arrangement
of nuclear power station)

Fig 3 # TR (1 9 & Yaad e fTag 7 8 |

FraeT e = # ardr T @ |

i oeAT] Ruaex (Nuclear reactor)

i &te war=se (Heat exchanger)

jii & eatgT (Steam turbine)

v sfee¥Aex (Alternator)

i oy Ruwy (Nuclear reactor) : I8 U# U0 &
forad ATy dum (Us) #1 o= fadew & € | 3w
g & wfafwar & e #3dt & 9 e & oW ae
g% g1t & | 3 39 Rugew & et a8t G smar @

ar I FAT § aoit & gl & Hror aRkomw faenes
g |

I 4.5.189 & gwita Raia
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] RuFex & daH A9gq a6qa (79) © o i
F BT AL AR Higiel B it ¢ | (Fig 4 7 39) |

O A BT § e (Forae) e gar & | 99 gew iy iy
& For aTet FgEl # Ao & et & At gad & srfeen a4
AT I St & | Hievex § Ierge # 3T et & A fu
Bl F A A T |

HISYET FgT & il H1 AT et & | Rugex & iEw F=fmy
#T FE B ST AT & | FehRT UF Ao =g e
g T dom & forg =g @ smyfd # fafafa war e |

S HEiA DI H RUFET H ST @I & Al F FgW Hw
FAMTYA FIAT & X FB A T A & a9 o § &9
FXd 2 | Rumm § e Tordt ardr 8| o 39 Rugee & e
& &re (FT) I eidt & | 31a: dhgiel ST Ft 6T Se &
Ruex #t qrax Tedl & @i fEw o gedt & |

qraY ¢ TAFIEA - (NSQF ®&¥

5) -

FEAta® ST § Sgier IS & AleAies feew grer T«
ST & | Rudex & 3= S Ft &7 F34  [ofT Foie H1 ITANT
FIA €| AN T T H AYE STANT X & | T ST &
& THTESE % o AT |

ii & gFmawe (Heat exchanger) : Feie (F6AT) &1C &1 &
THIESY # 3qT € | ¥ 36 ave & a9dt 2 | €T vREeY
F BT IF Faie aT RuFe § B F & amar 2|

iii &\ a4tz (Steam turbine) : €T THFIESE § S+t &9 HF
T TatgT | ared & g1 3T ST @ | 29tge 9% F19 #2A
F 1 W HSd § Fedl v & | AT & B I §
FEAAT & AT FETT T % T &SI TaaoT § IgaT 37 & |

iv J®=TA (Alternator) ;: €W TalET & Tee¥AeT &l ToET
ST & | S AFF St F AgT I H ggadr § | e
FT ASHE I SEHMY, Afhe IFT Y AEEIE & FHar
AT a9 AT A AT e 2|

I 4.5.189 ¥ wwfE R 171



Fig4
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AT FF ST T F U &aT AT BTG FT ITANT F3d & |
eETHEY Hf THATESY o & fog a9 & awe ed € i}
T B IS & AT T(IAE THATES el (T STrar & |

YA AT W # o |wge &1 A (Selection of site

for nuclear power station)

AT ITaX W9 & folg @&\ &1 999 FXd G0 Tgiferrad

fargett #t & § TEe =1ty

i T W I9wear (Availability of water) @ Ffert & forg
e AT § G & STavawar gidr ¢ | gaforg amge & 9w
qIt FT TG ST ATEI9AF 2 |

i srafire # fueE™ (Disposal of waste) : @& 9 & a8 AT
I &t e & fore wafe aerm g+ TRy | 3| s |
AT STAT & AT AT qYF F FHT AT & | A wwoft w
THAT 7 TEAT TH |

iii sTaTd At @Rt & ¥ (Distance from populated
areas) : TXHIY el & H el gort & ¥ amar
STAT & | FAfh T ITANT & arer gu IR - ot giar
gl o = & fou efRees gar €1 @ agHed |
WAl giar & | S @ & o srRens gar 8| me
argwed | Iatesl ot @ F0r o €| S wAATE 8t
gl

iv aiRaes giaem (Transportation facilities) : THT St
e & forg Ifaa aRkaew glaer st =ty | amEt e
e Hfory TR T 87 A FwARaAr # W giaer et

I & A T T FEH F AW K @A gY T AT
I FT AT AT GYF & A AT A 2 |

geaey Ruwe (Nuclear reactors)
qeTy) Ruge & v s X affga faar smar 21

A TS FAT & ATIR T

1 w¥a Ruaex (Thermal reactors)
2 @ sigY Ruaex (Fast breeder reactors)

B o % AU I¥

1 9rpfas gt=aw (Natural uranium)
2 @yg= gtAgw (Enriched uranium)
C Hie¥e & YR T

1 vwrge Ruaex (Graphite reactors)
2 axferaw Ruaex (Beryllium reactors)
D Fdc % HATHX TT
1 afex e Rugex (AR a1 FIX )
i Srafert ateY RuTex
i SRTESE atex RuFex
i "IT HIT ST AT ATSRe Rugex
2 W T Rugex
3 fofee #ew Fee RuFex
4 it forfaas Fes RuFex
E &Y & THX & ATIX T

1 #gw Ruaex (Homegenous reactors)
2 sragy Rusex (Heterogenous reactors)

Fratent ate¥ Ruwew (Boiling water reactor (BWR))

3 Rudex § aye gufas & Iwnr = s &1 arr #it
ATEYET AR Foe #1 d¥e ITAN A & | Faie & forg gk atex
& ITAT T Star @ | St Rusew § & & a=dt @ at arr
& Rugex & aefl & STaT Sar 21 3% T #F e & AT
A AT 2
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& Ruee? § S FY a¥% IFT aeY AT | S 978 eaigT
F AT & | AR 699 B UF @G0T THE A AT @
TR I8 | T@T AT & | STAT AT IO Afeded AT Fole &
AT g TS Fde & SAT gAT| W Tefidie a¥ =T 2|
(Fig 5) & atarfenT atex RuFex gwriar 2|

™ (Advantages)

1 zo# e Y dfdhe & stenT w391 T € | g9 Sa
FH ST & 31T g ga7aT aedr g | (30% & 20% WX atex
RuFe)

2 oY Rues & sig¥ aiasd 2T § | gad Rugex & sy R
&9 gar &1 gae Ruaex & 7 9ieE &7 a9 S 2|
@ | gar 2|

3 BWR =t g&mar PWR & arfaes &Y 21

4  UTAT FHE FT ATIHTT &9 ST & | F#ife arafent Rugex
¥ 3E¥ e @ |

5 PWR # 3= BWR STg 801 SIat © | (BWR #t &
Fgier Ruaes T omar @) |

giteat (Disadvantages)

1 =warEa a7 YRt guft geut & gfia &t omar 21 o Gl

f IR F F T FT 2| 39F U IS gETHE F
F gid ¢ | oed @=t ag sar 2|

2 WY FT AT S |, AlS ATIRIT T AT FTaT Ht 7
FAT 2

Fig 5
/ CONTROL ROD
T2
[ 2N -
! AN STEAM
— d= 7 =
A
| - Q ,_/' -/
4 I\ |
(’ \|< \\\ / /f\l
| ~ ﬁ\) -
Kl\ N
YA 5 (|
(’\ . /| T k“ | — REACTOR CORE
|7 |<’\T
\\‘\I'f—//u/// "/‘I/

BOILING WATER REACTOR (BWR)

ELN4518915

dyeEwe arer uwew (Pressurized Water Reactor
(PWR))

Fig 6 & SoTeste atex Ruaex fam@mr @ &1 PWR & &e
TRASY % AT & Afhe Fig 7 § fRmmr & 21

Fig 6

CONTROL ROD
T

REACTOR CORE
L~

PUMP

A PRESSURISED WATER REACTOR (PWR)

HEAT
EXCHANGER

J*L

FEED WATER

ELN4518916
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Fig 7 PRESSURISER AND
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]
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ELN4518917

A du F AR W age REE d= & a Qe e ar
R 4T T STANT X | Al AT FAe § T &7
ST BT ¥ 3/ WHE F RuAeT # F F 6T Foc avex
Fiaer e & aTAT €| TAN 99 gy gy 6 ffeen g9 (140
Kg/lcm?) & &1 X & = a¥h gard 8| 9T FW0 &
ST FX AAAL § GHOSET T | TgaTT 1T & | e |
EiT TS A & g9 g 2|

JURIEST AR T &F TET 7 & I¢ &d & | T 9t Jo Ht
FgA FA | TF faga ST Fm@Ea I # AT aAqw A
HETAT FXAT & M & & Foie afa & T &1 ST 0T &
FH FIAT SAT € Al T & aror & e | omd € dEw
&t STt 2|

o Rusex & e T et ufted g star 2| safery g
TS Y TEA @fhe &1 diee fhar ST 8|

@™ (Advantages)
1 w7 Ruge &t qoar § e # Ster grar 2|

2 U-238 &1 FaRT F¥h 380 wei"aq &1 9T off &%
ETICA

3 I ol o gtar 2|
4 & EEEEN & 84 4 faged &1 THdH HIA1 99 ear ¢ |

5 wievex, Fae A Reaey & fore amge arex (am o) &1
START BHaT & St qEar 2|

6 e g ¥ RuFex afds qfax s a1 & | (AarHEs
fasTett &t WY YU, q® @A a T qEdT )

gifeat (Disadvantages)

1 #Afs¥er # Aferk Fama e & FOEEH A9qd a6d d
AT ST 2 |

2 Si& & g & fog we Ffee weREe T |
3 €T TEsY & I9AN § e A gt €|
4 AT GEATHS ITHIUT H1 ATq9H TSt & |

174 qraY : TAFIEA - (NSQF ®¥ 5) -

5 RuFee Fw Af¥ar eiar €| ooiq g8 98 X =g Fiea A
T AT 2 |

6 PWR &t 2m9em PWR & o g&7dr 20% %7 &idl & |

ST PWRs #T BWRs & STawa%at &l gl § agd &9 ¢ |
gt # © @ o &t srts A Y, Reme & awen o)
fesre &1 aga a1 ATMeve iR |

gAY fagee v sem (Nuclear fission and fusion)

7wy faEsa (Nuclear fission) : Si& gRTfHaw % [@foag &
off ft wfearer =gia & A A A 2| aF vw fwpe gt &
AR guiivEw aREw =T few % o aees o’ § de Sar
gl

SFRIT ST UF T TR &7 E{oEd 3 W § dedr § ar
sTfers AT § AT IR BT & | g7 wiAr Ft aeAn e
Fod ¢| fadsT & oot & ¥ § y-(H) T @7 gEE &
aror et € |

Fig 8 # fe@mar 7 & f& U-235 &1 0% FHfcad STt siar
T ¥R R s/a & AR | oA @ AN sfad: Balt i Kre
3T AW # d€ AT @ SR A g SeAford FaT |

Fig 8 a4t

608 2

O Krgz

ELN4518918

NUCLEAR FISSION

7g 3@y a7 @ fF 9w oY fem fEsT F Sae ar g &
qra & ok fora-foe oy wwiet 34 § 58 % 2|

s wtwtFaT (Chain reaction)

faea &t wfoba & g s # 3t a1 fiF ~eiq S@fed e
2l

S, U &7 AFAaE T g IAford Fear & | T & & 0
T o gt = & e et @ Sar 8| e 3t
T ATTE | THA & AR 6T @9 g AT Fed 2|

AT 9 avE A9 (YEe) TAd Al g T ToE e #
AHT &7 § TF JgH Ioad srar g |

7% faded T amETe gedl Toft ST & | 36 Aoy Hwer
sfferr (a7 Ruwm) #=d €1 Fig 8 # FuifFaw #1 si@en
Afufaer R = 21 99 Ruem oft dwg &ar & s
e Tere &1 yaum Ghiewa gaum & afts giar &1

I 4.5.189 & gwita Raia



qrae (Power)

v 4.5.190 @ wwifaa e

gawEA (Electrician) - waw a@Rem #iv ge@yw

grged R ®a= (Hydel power plants)

IR [ WA F oA 7 o Fafafad w1 w aw g
o e ot @ % Rt sw R s

* qHA TTaY WiE F JAAT § STIF @AY W€ F ATH AR ST T

* BTEST TEY Wie ¥ g w0 T9 F LA F A T
o TS AT AT T THLUH T HTAT WL FIAT

o TES qEY W@ § TAATA A2 AT Ik ITANT & I FLOT WL HLAT

o TS IEY W€ FT TR HLAT |

TTESH et arae @9 (Hydro - electric power stations)

faga o=t & Sameq & forw ot & fRrfasr =1 (potential
energy) T ST f3HT AT @ | 08 =i &t "gEgl ey wie”
FET AT & |

H.E.P & Ja[d Atee Fig 1 § a0t Mam € | 38 & 9« faga
TRATSET AT BTGl q(a¥ ©ie Fed & |

Fig 1

RESERVOIR

DAM POWER HOUSE

TRANSFORMER POWER LINES

T pISS
A

GEN ERATORX\

T

OUTFLOW

PENSTOCK  TURBINE
HYDROPOWER PLANT

ATHAIE T ETEST TTaY 1< 1 TETST SATHl § STaT SATAT 1%
TF =T H 19 (dam) ST SITaT ST & ST qT &% s oft
FgA &1 & | a9 FATHT a1 99T F @ated 9¥ e sar
g | zafe o & sregTiers S (hydraulic energy) &t i
Tt § FaeldT € |

TG, ee¥AeT &I guIaT & e it® i #i fGege o=t &
gftafda o smar & | adu § stfershaw =t § 81ggr 9ia}
AE A A & FAl1h &7 T &G a7 & At F2a7 dwame’
&l T |

INTAKE!  CONTROL
GATE

ELN4519011

™ (Advantages)

i R Rl TR AT Suw TE At Fifh ST IATET arer
g T ST wr Ear 2 |

i 3 ATE GALT BAT & F(H HAT THL FT gAT AT TG ASH
g |

i TfR=Tem AR 1 S & Fif O TEaE eha © |
v ATETR H¥EAT A FH @A |

V IE A A FH 9T A @ |

Vi ¥ AW B1d @ Y g St & ot qwar gt € |

Vi SH ©IC @ STl IATe % q19 AT 3 g WY {56 &1 @
g 99 fETE oY g 9T |

Vil e F TATT THI FIA HITT Hl AL BIAT & T TG IATEA
FE & BAT © T FIG B ATa9AF Al Bl |

gt (Disadvantages)

i EEEAT & TfE AN At €|

i o A g & forg wiew o fsi #war @ |

i ater g % forg FEreraw FTRA & sravawar gt ¢ |

v (e Ate WA & g EIAT € | 5 I gHHT HATI AN %
ST 2

TIEET qaX i % forg @rge &1 A= (Choice of site for
hydro - electric power stations)

HIZE FT AT Fd gAY ferfad famgett o M fFar st 2|

i OTer @ sl (Availability of water) : @i @ St
ATITIHAT TTF ATAT T ITHT 6T ST & | 3F: TH &1 &7
AT 3T ST @ | T w4y A sfier =t |

ii #=a (Storage of water) : 9T &7 ST a9 X UF &1
TET BieiT ZATOrT qTAT T EFT FHEAT ATTTIHAT ST € | 58
for sy swmET ST @

iii ST 3 Fwa SR IuTeET (Cost and type of land) : stet
e AT & a8l STHIT & HAd i T & i S
ST T &THAT Afe gt =Jrreg|

vi ufarew giaem (Transportation facilities) : @mge o&
I I ST AR STel 3= It o o e & forg Sta
qfaed gfaem &t
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ETIE AR W€ T === Geee (Schematic arrangement
of hydro - electric power station) : (Fig 2)

Fig 2

PN
. SURGE TANK

RESERVOIR

ELN4519012

SCHEMATIC ARRANGEMENT OF A HYDRO - ELECTRIC PLANT

Fig 2 & =Tegl TTa¥ i &7 Fated Jauq § e mr & |
T AT e F AR Y g 9Er @ | Y 9y F 9 T
AT & | I w3 v & | oy - Refdae &
T & UF T & Tei® % ©e § o Jar Jar @ |

AT BT # U & WA5E AT A UF Al H{CH ATZHA (ST
AT EIAT & | ITHY & F8TT Y T(a< ST d TgATAT ST & S
I8 TET &I Hgter off fFaT AT e | 9t U &t &7 qter arga
giar &, Sres Tt aTed ST & ealsd a% AT AT e | gatsT
ETEETIor® oIl &1 AT FoAT § agardr & | TITET Aee<AaT HF
Tt | forad 7t =t faga st § agedr 21

i« faege &= & @wew (Constituents of Hydro - Electric
Plant)

ETEST T (e & {7 gea § (1) erggriers @<= (hydraulic
structures( (2) atex @afsa (water turbines) ¥ (3) farga
IH (electrical equipment).

1 erEgiers "@¢==T (Hydraulic Structures)

qETIF ITFI 2 |

i &t (Dam) : 9T FF FA1E a% THT wah @ ¥ forg ary
AT AT & | a1 @ Fwidie, T e & 917 Srav
2 | Ty T TH A FGET =ATHA (topography) T s
FLAT & | T BT TR ITHT A1, ITTl ATHAT Y afas
T Y R FAT ST A1 T ST W eI T &
e ST ST 2 |

i e 3wt (Spillways) : #% 9T 74T &7 YaTE ate & Retaray
(reservoir) # &THAT & STfY gt SIraT & | 37 ave #r afkferfa
AT & & WY aTfRer & ST I Sl & | a7er % 6
AfYr 9T STt & (surplus water) &T fadew F% & forg afer
H UF TS &IH a5 ATdr & STl f&rel a9 &7 ITIRT erdr
2l

iii ¥=awt (Headworks) : 2sa@¥ # U& S (Wig) a=mr
ST & S 37e (FR) F B IR ETAT & | F SATHATL I FAvfeT
A FT 8 F o7 A Y IF WA FXA & | TafzT &

JaTes & (HEfea & & forg afede i areal &t oeman
ST & | 8¢ & HUL & F&4 arelT It Tid ST & | ATehi 8
F A T we |

iv @St &% (Surge tank) : 3R @ats #t AT SHare ar
ol e (ATferat) & & oo S q9 | & A FE travawar
TEl Bl & WY T Fege d¢ g & | A T F O a5
H g% e 1 HATEAT et & | o7 vy fRufa & e % forw
TSt 3ok TG S & | S 3k T Sier A7 3 BT & St S
FGATEIATE | SHEHT ATeT ATl g H TIHT & JI & SATET
FedT agar TEar & |

Fee & FEATAT (Y I T & a1 BT & | T 2ai3d U e
AE I I T eraT & | af Fev[e & If=a AT & 9+t yare gtar
TEdT @ | 9% A FT a7 &7 Al FedT & at TG adig &
e Ft 9% FT AT & | 3 T HT J9T€ FF & S7ar & |

Frede & A=l [ &1 Afaieh T a5 &6 | arad AT SA1av
& AT I A T F qGT 3T € | T TH FleC Bed & a9
SITAT € | a8t gAY Y S edi3 9 WY 9gar & at @sf o &
srfafRam ot = star & Sed 9 gu W & sravaswar #
ATYf EYeT & | o7: &t &, Fleege A S@WTas o Ft ded
€ 99 2alEd § WX 9¢ a1 € M eafzy Rewaew & w9 8§
FE FIAT 2|

v 9T (Penstocks) : U T U Gl A7 59 Hege (FTell)
1 2 T A AT A A E T e
& AT ST & | 9T % Y9 & AT ¢ U # A
fRatfa et &1

O 2T 0 AT & forg fafier Susor s st & ot stferafes
T FATS aTed, TIX T 3TIY ST 3o | ATSTRH{SH TTHATS AT
UEETE & T & TATE it Wbl & | THY aTed IoweTs & gdT &
TR & FYEE FATC L@ ¢ |

O WAF & 3T q8d aT Tt H1 qerd (Yo%) ae & I &
afer &tar | g § OeTE # UF G9H ITd 81 a%al @
3HfIT UF aTed Y AT 8 | UF 99eeTs ST Ia% geaTHs
STHTUT HT FFfeId Fig 3 & goriar = 2|

Fig 3

77777777777 / SURGE TANK

FROM
HEADWORKS
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AUTOMATIC
BUTTERFLY VALVE

TO
PENSTOCK

ELN4519013

VARIOUS PENSTOCK PROTECTION DEVICE
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vi ¥ 3T (Tail race) : 3 37 U& T¥ (channel) St 2t
| forad zafss & ITART &7 | a7 T AR TR & g
& S & forg aeg Strar &1 F wgfas qewd S € aidr
2| T T F T= ATeAl T 3T I Aol AT T FeelTd 2 |

vii g =9 (Draft tube) : RuFem eafzga # it &1 TR
T Fa & fre gtar 21 3w o 5w eafs &t qui:
FAT AT ST | A T T BN A H TG aAgT &
HATHE A | TG STTATE TTET T AT &7 STAT & 3 ST
# #ters (cross sectional area) IgmT SITAT & |
T ST T & I TS FRO &

1 % faafes o1 @ 8 &t W A= (runner head) @
erfad #xar & | forad & & Jaam T8t agarar HiY earga
F 3T R & ATHT § Sear € |

2 I AT ATl Tfast STt & 99 &€ H § FHE ST FIAT
g | %8 a%d ¢ & 7% uF Ragives #t avg F1W Fwar &
(recuperator of pressure energy) |

2 atex =iEga (Water turbine)

afex Tatsd fRd gu art &t ST Ft ATFF ST 7 qgaqr & |
Fifa® ATIN I¥ TS &7 A8 & 8l & .

i gmew earsT (Impulse turbines)
i Ruaer zatgT (Reaction turbines)

i ZEEeEE (Impulseturbines) : s9ed eaied &= & atel
e & ITANT foh ST & | g9 atge & qreit a7 qTey oSt
=11 (Kinetic energy) # U Fioiel § & #¥d © | 9 134
% A A =l H AT AT S | A Soea i Fig 49 fewman
T e | 9 e (TfRET) & ATl o S g geet st
AT AT & | 7€ F Aiotel & a9 € GTeAT I IT T2 T &
AT TATET TAT AT & | TS T TS ATl Tl f a7
# fAfeer ar wfraw & @it F2d & | (ST Fig 4 & femmn
2) 3% fou ux uk Aieter o I F |

Fig 4
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& at ey fAfeer &t qieter & sfeY &7 ear & | e arr &Y

Y : TARIE - (NSQF @ 5) -

AT i Ry @ | 3a% e | g a¥ Afew & aree
F AT |

i Ruw= &tz (Reaction turbines) : Rusr eatgT &t
A oY 7w o & 2 % forg ST #ed | 39 eatgA
H T | a7 TS AEAT 99, FAT & AR T AAAET 7€
(velocity head) & &t StTdt & wg@ Ruger etz &1

a. wifem @atea (Francis turbines)
b. FTaeT @ateT (Kaplan turbines)

IO TATET T ITANT 7 AT T 8¢ & forg foham strar 21
¥ Zaled ATax & oy R mEe =ie & uw sl [ adr
2 st smfe R & fog ww aam & fow siafRs Rar it
€ | EaTe TR TTHT & 39T [ TS A T Hglel Bl & | 37 Saig
H qreT & R aerdr Bt @ | g6fore 38 Ruae eatzd #ud
g |

HTAATT SaTZT FEl ITANT HIA & SISl HH € &idT & AT Irer
T HTAT ATF SiaT & | F Hiferg iz & Sar &F etar & ffam
% B THh AT 9G¥ qHT e fenm & fear & |

3 famma Su=wwT (Power equipment)

ETEST ITaY ©1C | AeeTACY, TEBMHT, Afhe s A ferw e
IEATHS I a7 8 ¢ |

TES TR @9 & 9w (Types of hydro - electric
plants)

forga @ie it afiga Fe Ft d afEt & | aftEr smafa
g &

a 9T & 7TET (Quantity of water available)

b &< (Available head)

c s @ ¥&fd 9¥ (Nature of load)

T F AT & TR 9Y ETEEt WaX @A HT S we

(Classificaton of Hydro - electric plants according to
guantity of water available)

3 A & AT I Wi A9 THR & qE A1 © |

i fomT 7w 9w & s femr st

i fomT 7t @ 99 R st Steer AT

i Rerefaae (Semm) aae

i T =+ <= R e seme & (Run off river plants

without pondage)

ST fF T & J9= AT & | SHE G T Ushe qel e
ST 2 | for wmT & 9 ST 2idT € 99 &1 ST S
g |
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i T A i e i S I (Run-offriver plants
with pondage)
T T foAT Tk AT TR I QT ST & | e §
T THT F¥h, OF AT | o a47 & IH1 7 v & |
o rsmaa & |

i Reatae @i (Reservoir plants)
T4 (e § e & S I 6T U 37 v & | g7 ermar
e BT & ST T AT UHA A T a9 2 |

TIEST qTER T T SWTRIT 2T & AT 99 (Classification
of hydro-electric plants according to available head)
BT Ula¥ Wie 8T8 8¢, AW 8% A @ () 8 & e
TR FfTgd 6 I € | @ife 3= &€ Fearar & | A 8w # FAg

300 HeX & FUT AT & | ©Iie &8¢ &1 415 2 30 Hex d
FH gt a8 7 8 Fearar & | oY afe gas fiw & F=E &
ar 7w 8 FEar g |

TS (I=9) &< i | tferw aut ar o foeee & it srfee &t
ST € | &t () @ arer 39 it Af3at & Are 9% a9 At
g | 7oA 8T aTo Wi AT 8¢ 9" & gd € | & 30 - 300 Hex
% & FA1E F e eid & |

TS UTaY HIA HT WHIT @S F AR 92 (Classification
of Hydro- electric plants according to nature of load)

I & AT a9 dAts, TiF Are, fF s & oy 7wg &Re
e |
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e (Power) F™ 4.5.191 3w 4.5.192 7 awifta R«
gawnEe (Electrician) - wmaw SvRyM iR ae@y™

gafag® aeRyw @t o (Visiting of electrical substation)
IqA 1 3 U & A A oA faforfaa wRF w A e

o YA § IF AATRAT FT e U Frww feiiRa s

o HET WET ST SHE AATRAT & AZed H SAET-3TeT TRTETomft &t qamn
o T & T A AT A AT TETAF AEARET FGA AR FAT

o FHOT R AT FIAT & A FT AL FLAT & HFT GAT QAR FLAT

g&EAT (Introduction)

ST FEFRT ATATE FAT & ford A wwor v Aeager
FEH & | STARTIAT IT FTAHT H 9T FLA qTed ST ST
& qree &Y oft arafas wm we o fRrfa 78 ferd, wite
7e us fAuiRa aug & fia¥ i 918 F 9= § uF AiwaqT &
Ted I FA & ford Feifor wfdreror w1 oF W 2|

ik FREET (Initial preparatory work)

gfSreronfeiet &t aradfas® aEe 9 o= a¥e & aradia @ ferfa
T AT ITRT | Th® STNT dsa et [9rest U 19 0¥ %10 fRofed
FA & Y AT TRUTH & & | HETd T8 AT AT

et fase ® 1 & w1 ar 9k #1 o o e 3§ qaw
Bl AT ATIHT g8 I AXE AT Eh |

He TR AT TSTA AT AT & T ToHaT it THEA 6 fordt ot
39 fargrw fergwor 2 gtk &1 uw st S e JrfRu | 59 e
Y FE a1 FEee ¥ A aEr @ SE, ar STt
FACT F QI A & o FRIASET = FAT AR |

YA & WY IAF Wew (Preparation areas and its
importance)

sifeet & ar ag @ gher ufte @, 38 ama # wivvrorfat
Y AT FEA AT T AT T o F & ok Bie I aw
S AIRT | OF ATHAT H T&® S99 &1 U8l & TS AT AT
TIRT AR ST w2 & o2 @sft a= &1 ua arer anferer war
=rfRul

TEIF AWRAT (Supporting materials)

T qH TR Ro § &, At fAwfEa = # S s
AT =1fe -

1 &7 & ®ha dwar

2 wfeewaw ate fewe

3 oS ®FY

4 fAFeaw ate fewie

5 eTio foe T SATeede sl i Fol ST S 3T H1A9ie et
6

ZU FT fAaor (FAAT-TLATY, SHAT ITAIAT TUTEdT ATR)
;MY o F faw T |

7 TR SHESHT & WIS § AT S99 H T HI % ford
FATET |

8 "I 3T IEh AT & T F A

9 fAefIra (Quided) 3T s % SrelTaT Hafed er i faawor
THATHRN & qRX F ATHAT STTAHTT FHGT He |

10 =feraw W 97 & - PPE §fa9r saiasiei 1T
SATITARIA 1 AT | |

T F¥ |1 T *¢ (Do’s & Dont’s)

FTF (DO’S)

1 989 9 & AT JAEE T8 |

2 gifTad 3 3 fF graters it Iuerey & =T 38 o 9 |

3 A &7 § AT AT AIISIUST HT AT HY (A9 &l ST
g

4 31 AR S e ReTe e & ford Al #t o g |

5 @& SIgImEd Y gRASAT (punctuality) & & |

6 T+t gt e et &1 are #+1

7 fd futfRa &= & & =< |

FT T F (Dont’s)

1 & FI2 A Ted TeTT & a9 |

2 g St A7 am qul 7 o S

3 faft ff wfqafem &= &t o 7 #:2|

4 wIT & 99 e aAg G o 9Er @ ar wefie | et
AT A T HY

5 wwor & gug Rl oft #fiw a7 e qgaw 7 931
6 FEM & AIT YA & 0T JJIAN AT AT Ier= T &Y |

7 S-S WF AT @S ® GHT o G et ot T v
DESTE T &Y |

8 ITuwi forelt off @wy o v fAdent i IU&T e AT T
T HIET T FW |
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9 faeft +ff @R T SSBTE Fea F o TRAS T F a1 A
F F¢A & ford TadTRd T H | ATAT HT A@d F3d & ford
T =1feh it FREHA B Todl § AT dve & A HLAT
ST Y ATt 1 Ga FEAT S0 | G0 9 g9 & ford
REET 9T A S AR FIA H ATATT o7 | T FT
T T AT o &7 Gl §, S datyd 21ie & e
gl

Fig 1 & us giataer =i fRedteger qaedam &1 ua fafire e
& A=¥e wE T @ g

e @ewyH (Power substations)

Fig 1 110KV INCOMING LINES

r /—>
110KV
DOUBLE BUS

10 10

!
I

TWO-100MVA,
110/11KV,A/Y,
TRANSFORMERS

OUTGOING
LINES

66KV
DOUBLE BUS /

i
1 T
100KV 1. ?JL’

11KV BUS

VT T b

‘_W—. ‘—"—o 1—’(—0 ‘—’(—o ) 'IY'RANSFORMER

FOUR-11KV OUTGOING LINES

i

415V BUS
SINGLE LINE DIAGRAM

ELN4519111

SEEW 1 3 UG F o § o fwAforad w1 #A A e

o RS AERTAET & THE T TIAA a0

o ot v & geRTAr w1 SitEw F#3Ar

* FERIET A T ITHLI T HET HT G AT

o et & @Y qER AR #1 U Jar e ' w73

qIRIH (Substations)

ZATFEh T T IATET I ST &gt 9¥ a1 v 2,
ST AWAR T A€ HeX § agd g¥ ford 8 & | fagga Seamew
R A ITATHEAT & 19 FE AR Y @i Lot
FI ATIIHAT Bl & | T ATHAAR I T LI % €T § ST
@A e |

FEERYE Y few #1 Aeaql feamEr € o ST v,
Fiwfae fvew it Refegem few & fi9 avar & a8 wfaes
STHTUT St gE-aTY, R f Sueewr, Ty gewEy senfe
FT FHTAT Bt 2 |

*™ (Function)

IAHT G FTF AT W9 & I=F qleest IX giFHE qra< &Hi
Rftr #war gar @ T gafiee ara & &R g %
forT aieesT &1 &7 FTAT S1AT & | HEAERI FY LT JTHLUN {3
I & Smd ®iee a1 ST & quT STE HIY afdhe H AT
o 5 T |

HAI GIAUTSE W & Tel (Ao d HSaT Hi ST (har
ST & ST 1Y Y B G % 329 A gafFgs foew &

180 TR : SawnEe - (NSQF @R 5) -

fafsrr woTt & d=tem & 9T #® AT & forg gfaemd wem
FAT T |

a9 #1 AT (Classification of substation)

ALY FT FF((He0r afdd T AEwswar g [uir @i &
AT T ST & | |fd| & T F dga ¥ e
HIEIA W7 Gaee ST FT qaeeed & avfigd aid & |
1 FEEHT ERI (Transformer substations) : @& SAT&T
0 dYE % & Aawd, AT ey # gq € | 98 9E} &
TF FicesT oddl & dicesT odel | Iafdd #ed & | sy,
AR | & IUHIT BAT © | FEHWHT qAOwAA H
RIAT FEe T e Fawe, Gdhedy aawae #iY
feefiege qawdom 7 sifte afiga famar omar & |

a WU-3_T gIRW (Step - up substations) : Ig TEwRIT
ST Row ax faw giar @ | 11KV ST ateest #it
220KV a1 400KV & STt gafier aieest @ a% agrar
ST =9TRY |

b wrwt Bre TeRy= (Priamary grid substations) :
T ST aEd & Afaw Y I gawem f2rfa gtar

T 4.5.191 37 4.5.192 & Tt R



€ ST TEAY qiees UG qahsdl Al 66KV ar 33KV
BRI TRA @A |

Tedl AIRI (Secondary substations) : aieest &t
11KV & ®/Y & & smar 21 11KV & 9EY & e
ITHTTETAT it AT T ST 2|

ftEfisgym @ewwm (Distribution substations) : a®
TIRIE W ITAE & T R ©ar & A Ius
415V &7 %1 a7 240V T B A Far 2|

f&aftnT ss=¥= (Switching substations) : 37 a%® &
IR & Uad ¢ & diees # aRafda fBrg fear amx
AR &1 AT AR FAr gar €| e gmfiee
AT & e U FAee I 2|

FA(AT AIRIA (Converting substation) : 39 a%8 &
IR & Adad AC & DC a1 50 fIuda & w7ae &ear
g | T F TR, SAET I & oI I & &7 a7
% faodia # smafer & agom % forg fFar s €1

At fagtareti & AgETE HaRvH i FASIY GaRIH AT T
ORI, ST YIS IR AW Tl ATIES qF &I &l
a2 |

1

TR g9RYA (Indoor substations) : 3 @9 & Tt
IR WA fafeeT & sfiaw =nfia ga & |

AP qaRyH (Outdoor substations) : @Y ST
g 2|

3= ATevE AawyH (Underground substations) : #te
A I STTETET ATt &1 § Tl Welt e &1 St JH7eT ¢,
T T it AmTe Tfere & UET Rt § gewee siewse
@ A 2

Tl ATSUeT ARy (Pole mounted substations) :
g ATHeSY GOy T &, arT & H pole a1 4 pole
LT & Saes ITHLW @1 g 9 & |

IR F fAffad ads & f afigpa fFar s a@ar ¢ |

1

Fiew W & AT 9 Ffwor (Classification based
on voltage levels) : 3aT. AC &% : EHV, HV, MV,
LV : HVDC e |

TSI Y TATIY & ¥ ¥ awiwewr (Classification
based on outdoor or indoor) : T gaT # AT &
WIF &l & AY TS qaeeyH e & sigx gia & |
fo=rm & s 9¥ afweer (Classification based on
configuration)

TR 4T 3gace ATSESIY Haweyd a7
SF6 #¥ gqciee gawyd (GIS)

MY : SARINEE - (NSQF @R 5) - 3™ 4.5.191 ¥ 4.5.192 & "witte fraia

qaY gaeyE fSad $% RY gu aiat #1 #9ie gar € |
FIIAT F AR 9¥ @i (Classification based

on application)
WY Y &R (Step up substation) : ST B
% T ST AT BT & ({9 TALST dfeest HH il & |

Tt B ga@wW (Primary Grid substation) : St
Frafier argat & arr 3 e F W S AT AT € | I%
EHV @1ea & 400KV, 220 KV, 132KV qrax RfEa #ar
g Y AEHE ITHH & @le A g I+ & dag |
I ATIIFHATAT & AJET dleest H 66KV, 33KV AT
22KV (22KV &1 ) ® sgaar & |

Aehel WARYA (Secondary substation) : #Fedt gafiem
AT F 1T 66/33KV # ¥ 9X qrax Rfew &idr & s
HAHAR 9¥ 11KV T 1= &1 Jrer & |

fefisgem @a®w= (Distribution substation) : sAmT
STl SEHE g aicasl, T dieasl H &F STST HLAT
g1

qNF Agfd e e geRe (Bulk supply and
industrial substation) : REIFI Fawe % qH Sar
g AfFT TF ITFHr & oI et & 9T SEr @ |

g+ ER¥A (Mining substation) : sef¥es aem &
AT | Sraved g & forg srfafie amaurt & s
ot ey fRee" & A= &t savasar gidr 2 |

HraTEw a9R9 (Mobile substation) : SE®RT T i
ATITAHTA T ST &9 % forg s=mT ST € |

feefisge= weRw= (Distribution substations) : §8 T
11KV, 6.6 KV IT<T ST & ¥ ITIH ateest & LV Refegem
I & forw |v eea A Sar @, AmaiR 1w 415 aie
qrT |

ORI | WA WAT, ITHIO AT =e* (The parts,
equipment and components installed in substation)

T GERIT & Awferfad 9T i Suseor 21

1

seesy f&=aE (Outdoor switchyard)

EAHMHT @184 (Incoming lines)

ATISET ATed (Outgoing lines)

gAY (Busbar)

giawEe (Transformer)

T QI IUHLO AG dfhe F6Y, Argaieey, dtfr &,
Tl &, CTs, PTs gt fer Iuaaor|
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o W AR few § 76T #e, UEeY, aEEw A, st
e, stfdhTr wmes ofix o gogts e 2|

o faveeT wdarEa e against @Eef T giF (ArgefTr
T & faee sftaeee aefareq farfere)

o WEY ITHT YIS & g Feamgss et d¢=T |

¢ PLCC 3usw afed arsa g7, ST gfe, Fafer #ufiex
etc.

o TTEX FEH

o g AR & oy Fge Feaa

o WY e fwen

2w+ Attew &t (Main office building)

o YA WA

o WA T TATR

3 6.6/11/22/33/66/132 KV &= faw LV

o gER fEr fee

4 fREfEe v #gw o=« fafesT (Switchgear and

control panel building)
o & gteest AC R i

o FHgld 9o, GIEAT 99

5 30 ¥ @ DC Refisgew few (Battery room and
DC distribution system)

« DC a3t foew siiw 91fonT s
+ DC RRfegepm faeew

6 Fehiwwdl, TEY A I TEEE (Mechanical, electrical
and other auxillaries)

o i gurTer
o D.G (31 SeR) e
o O YT JUTEAT

T AT GTLT (AT SaTar Aeayel 1 i €, it fwew
T A9 AT a7 3T T2 Bl SAredT AT [SHaqTe F¥ar 2|
ST ATEH AT ST & Fiew a1 e & forg U g for
TS 3T 37T Tl ot TE¥ETd & forg 7 famtor & forg fomm after
o ST &Y STaERaT & dhdr & | @ F1 Fe & g, 9u
Fawew sed & forg frafam whemr ¥ fwew & @ w@v F
g TR st =R

T TATHS ATET AT T Faal § A7 qhd & | 37 A3 a1T
F TS ISTET ATRAT & G AW A% fawfEa et & | "e
R F FE ¢ % 98 FH  FH quiHT g9 § TYH A0 H
HAT FT TqH |

TERYA & AT AW I9% ¥k (Substation layout and
their components)

Fig 1 # Tt Gewe9 &7 Ae7lS:e @ @ &, g6+ 4 gew
gid & s A= ausmar W@ |

qEaY SMEWT (Power transformer) : 9G¥ ZiE®ET HT
SUART ST 3T ZTATHI Aeash § | TAfer o | w2 o

A:PRIMARY POWER LINES' SIDE
1.PRIMARY POWER LINES
2.GROUND WIRE
3.0VERHEAD LINES

4 POTENTIAL TRANSFORMER
5.DISCONNECT SWITCH
6.CIRCUIT BREAKER

Fig 1
A B
X
[
i oA
() () fe i F [ | Famm)
5 67 5 7 6 8 9 8 6 5 6 5 4 10

7.CURRENT TRANSFORMER
8.LIGHTNING ARRESTER

SUB STATION LAYOUT

B:SECONDARY POWER LINES' SIDE
7.CURRENT TRANSFORMER
8.LIGHTNING ARRESTER

9.MAIN TRANSFORMER
10.CONTROL BUILDING &
11.SECURITY FENCE

ELN451912

Ao AT RREITA & fore At &t &9 S8 F3 & forg o
AT | GERET & TETIh ITHIVI o TTa¥ TETIF SIABTHT FT
faar smat @ | (Fig 2).

FE TEEET (Current transformers (CT)) : #e &9 | AT
FAR TR & e odl & | 71T JTFHIUN F FE & HH I
% forg festree o T @ | e gAY (CT) 719 ST i
AT R i T 39 & forg e § J2 gu et & | Samee

% forg 100/1A CT, 100A, 3t AT % &TH ST BHaT & T FLe
FEwEEY CT &7 s #¥e 1A et g | (Fig 3)

Tefime simeER (Potential transformers (PT)) : &9
FY AT I= dieesl TT FH HLAT & | AT ITHLUT Ht qlees &
F ag & forg fesme T star @ | ot gawy A/
SUHTUT AT GLATwS et & e & forg ameei & v &t
g1
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Fig 2

OIL LEVEL INDICATOR

DEHYDRATING BREATHER

OIL FILTER PLUG

CONSERVATOR

CONTANCT THERMOMETER

BUCHHOLZ RELAY

RATING PLATE

TERMINAL BOX

CORRUGATED TANK

WHEEL

ELN4519122

Fig 3

HV TERMINAL

+—————— PORCELAIN

INSULATOR

TANK

/

[ - SECONDARY
ﬁ B TERMINAL BOX

ELN4519123

I Flesl & AT & o7 I8 SEeriR, &7 dieest a & forg
ITg &id & | 3ITeW & forw 11KV/110V PT 9max &g &
ST &dT & 1Y AT afeest 11KV & at faedfias aieest 110V &1
(Fig 4)

Fig 4

ELN4519124

afhe s*¥ (Circuit breaker (CB)) : QM ¥ @A
gl feafa & affe # @iow T 98 F= & forg afde s 1
ST far st @ | At ywr # affe a9 @ S st
Affhe 3%, TIX W Afhe 9@, I9gH Affe da A SF,
Afhe I |

At fem & forg smedAies (Isolators for isolating
switches) : O TExEE % fou few & ffw & o+
F F T, gAY GERYT | FEYT 8l € | ATZAT e}
e Faa ate & frfy & denfera 2ia € | gt afde aw
% B AYE AT 31 a¥s o o € |

arzefeT sRwH (LA) (Lightning arresters) (LA) : @mgefdr
IREEH GLATH IRAAT & ST ITHLUT {Sotell & sAewt & a=m
% forg s &t STt 2 |

wd f&= (Earth switch) : 7 & &= & (@ sak ®
AT, A JAT A deFex & 9t |eT AT ¢ | afe = ¥
BT & At I gafdgs a0 g ) e #ar € | S o
TSt A AT I ITALT BT & |

39 37 (Wave trap) : I& ITHIUT T § w1 & srar
& aif¥ Rete @aRym & @ o s 7Y e e g9
e &1 30 FY ST IR FaRVA gl T H gLEAR 4T A
Far far &I @ |

Fafertt FARET (Coupling capacitor) : FaferT Fafex
AT HEEWE § F_f (AT AaT &, Tef A a1 J9
AC TTax @meq T 3 st & | aw ' fher FRer
ferwer & fore aga & wfqarem (impedance) Y& #¥aT & i
I e AT AT H qaer Fe A At B aArh Hed
# srgafa aar 2|
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A-TR (Bus - bar) : & FH dleesl & T FATCld sHarar
ATEAT AT AT FT gAFEhed! g 1 T@Xd el & a8l ga-
AR T ITAN T @1 €| §6 TR FL AT TIAWIT & an
TU FEHN &I &, ST 98 FH TfAaTeT AT BT FLE F o S
F fHAT @ ¢ | Al W A gE-aw @eer s9 e ga-
T ATEoE TaA a9 ¥ HAWT, TAA AT A TETIF JA-TAR
FaET, FFT A BF @H/L.5 dF @ A [ gg-aw
e 21

et g@-™ =@w (Single bus-bar arrangement)
Ed e gE-aw e € | A iR sTeenET aEt
el a9 A & g2 & € (Fig 5). 30 =& & FES w9
TEYETE, FH TRNF dWd A AL AT & | 30 FaeIw
# FH T8 T F o FE ot W Fwr gE-aw 9% G S
&, @l T Sorredt arfae & S |

Fig 5
INCOMING LINES

OUTGOING LINES
SINGLE BUS-BAR ARRANGEMENT

ELN4519125

BFREAATTANA & A -9 (Single bus-bar with
sectionalization) : el ga-aTe & &F9 § Fier T T |
Afhe JFT A ATHIACH GIT F5 A &7 §F I3 8 & | I
a7 TELETE F S A9y dF &0 . eeese (afFEE)
T araT e | T REr s R aEdd T g amare |

Fig 6 goiiar & f& gt =l fiX a7 sse ST gy a9
T | & T & AT AL &7 TARHT AT &F ATISIEN ATEAT
F T FAAL & T a9 G 2 § ST gAT € |

Fig 6
INCOMING LINES
i i i i
I/ BUS SECTION 1 ( BUS COUPLER (BUS SECTION 2 (
5
- B - -
J ) ) )
L e L e
I R SR I
OUTGOING LINES é
SINGLE BUS-BAR WITH BUS COUPLER SUBSTATION %

T g9-9) Fa=AT (Double bus - bar arrangements) :
T AT F gt gH-aR eed F T § ot 97 v 2 |
TR 3 I-a g& HiY qfafew (‘spare’) UF & &waT &t
EldT 8 | TARIET 3T ATISNLT ATEAT FT TE-FAAL, qHT AT
AN AT at a8 & ST 1 a1 & | affe & awm &t
e &t ger au- & TEvEE F N a7 9% I & At
T I T FATT T&@T ST ThedT & |

TERTA & forg e @rg= s/ (Single line diagram for
substation) : &3 st wEcER TEx few afer 3vg afde T,
FERTET TS STAUTH TRT 9TAT ST |l &, A fFaeh qra¥ ey
% faferr gaffes aet #F Remar € =i I7%1 0% gae & d@ay
F oA Ramar e AT & qawee & g 9eF 99 @
GLEAT ITHTIT, AT T GILT AT SATAT & 31 S S 37
EETHAFI AT ST fR@raT SArar & | et Aree SR qaee
o TS H ST I § ITARMT & & |

[T RIW gEHl B WA F 7 7w $9 9 g w A= arforwr 7 o @)

F.4. qET WET ==
1 AC S¥eY
2 g AR
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wH. AT WA e
3 qTEY STH®MHY - &1 aTgfer @ (or)
4 fe afRmErer grwET COC02 (or)
5 FECE IEHEET (CT)
6 AledsT ST FoET qre iRl g (PT) EH% (or) _@D_
S - %#Hﬁ
)
8 | = s ety ¥ A EJ
T
9 ATZATAET AT T TATeid f&rea (GOS) \:\
O ( !
10 Frorelt s (LA) !
— =}
11 arf f&re=r (ES) N I
12 AT AT AT 3T -1
e 7
13

FaferT FAfreT (CC) H }_“.
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Fig 7 3T 8 ® Gawav of TS< FEw & IaT. (1 & 2) & a1 a1
TR % fErwier ar v #t e W= @ |

SeTEee 1
A SUEeer aTel eI & e AR S #t e |
i SR @rE  Two, 110KV

i 3TIIEMET &g : (@) One, 110KV (b) Four, 11KV
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