qrae (Power)

v 4.5.193 9 wwifaa e

gawnEe (Electrician) - wmaw SvRyM iR ae@y™

¥ - qremivs faftet & g arew safw (Power power generation by non conventional

methods)

IR [ I IS F A A fwaforfad &1 # A 2w

o N - qEERE FAT FT AS FQqTAT

o -1, ATEH-TESA, TESA, AIATEH BTEZ! STEATHE 6 ALANA & qa¥ A9 &t faREt san

o NE-TRERE TAT IATEA F AT T At qaqrm= |

¥ qa® F=1 (Non - conventional energy)

T St St A, ga, SR, SO q, E S gyt &
Ffite T JEHE & IATRA F A & IH A-TRARE FWf
Fed €| ¥ AR S & TAld TATHLg ST S gid § Y g
sguor off A€ gar € |

TRURATE FAT TAal FF gt § A-TRARE FAT et & o7
(Mertis of non - coneventional over conventional
sources of energy)

1 e =it ad € |

2 foeft 9o &7 @ AET ST § S ORI oAt W ear ¢ |
3 yguor Ifed |

4 qR=TeT HX TE3EE #1991 &7 gar § |

5 FH @Y Tl B |

6

FEATAT AT AF S 9 o g7 e AT gar 2 |
S & I A |

7 T T9E THEE SR Miedae AT & F=mar € |

8 uatawer & "efed Hg awer TE gt & |

RIREE ST Tl 1 gl AT qRaRE St Sal & 39
(Demerits of non conventional over conventional
sources of energy)

1 % AT TR S onft sfasfa & | 5% #F srgEae
A @ w=mEt # smawrdar @ | @ S B ST
agd & i+t o @ | | o § defiaw & feew aemd
STt @ | S el gl § |

2 I IR and

3 ¥ famasa

4 T &F ATET FA FIAT FH9T

5 7 & @ AR W AT 8 |

- 9EY S (Bio-gas power generation)

FTAT-TF HT JTART FIA §T AT FoAT % IeqreT i (A & qra-
T AR a9 Fed 2|

Tt - i (Bio-gas)

IERE TF FST 99 | AfaF gawE A7 Iyt A e,
Fefa &7 dafire JiX §ivr AP F o9g & T I 8
AT AT H TH o da gtar @1 gg fsor & e 2|
T TG TaT fHEA ¥ | SHET TART @ I H S Jw
&g g 2|

Tt Y TARia® arEt-waeeer gfFar (Aerobic and

anaerobic bio- conversion process)

AT A & FAT a9 & forg gea: i wifs i wafas
T Fr¥st IHATd BT @

I wieweH (Bio products) : ST T H UH IS a1 F
fore T & afRafda F3AT1 S SEaiY ¥ agifo® & 99 8id
2|

Tt gu (Biofuels) : wfkaes & forg araam &t aver ga9 |
afRafda FAT|

I 9E” (Biopower) : STAT W & ST, AT 39 A9 4
AT A F99 | 977 FL (YA IAAEA FLAT|

s & T (Properties of biogas)

AT AT F TG A

1 AT A AT AT § JeAriad A S qwar €1

2 faaT gU % Soar € AT w15 o sl (TE) T Stear|

3 WY AT WX ST FEY H QLT A% § AR @ &
STANT Y &1 e far s awar 21

4 TOF ITANT A AFST & GUT H7 &7 T ¢, forad aFta<wor
THA S & TEET AT Tl 2 |

5 @R @ie § el @ UF I @1F sl ¢ |

T =T # SRt 3 & (Biogas plant technology
& status)

I A9 e F TG AT
1 TmEeiEx (digester) 0 && # STATHTE &7 STTHEA SiaT & |
2 fosyor 3, et amat g it e Sar @1
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3 3% TEl @ F THT Fd € (ATHS Tl )
4 Y HSROT F FEE |

Staiior &Y sruferfa & swdfRar afta g amn aw & 49
T & | 39 A FT UF oF H UHAT FA © | AT ElesT ST &
3F F i I X ey FUR AT AT € | S ATHRR F Wi
FT WS &THAT A Elee¥ 2T Wie & W Sl & | 79 =ie H
AT UF =S GTE FT HTH HAT € |

Tt 19 @ie fAfe o T R § a9 aar 2 | st
AR F 0.5 m¥/day & 2 T & 2500 m¥/day ¥ & € |

AT A e 3F a¥E F &d & |

- AT TR @R 9w TR §

- 3 TRET AR W BT

A w1 (Continuous type)

T THT & 1 § N1 A9 T IATeT 8idT L&dT & Y v
A N e e e 1A s F ed & |

A TFa IO fAR=R TR aEEE w= (Single stage
continuous type biogas plant)

T e ® & I¥0 § A9 a9dt & | 9ed W= # ufie §9dr &

AT gAY § HrEAe gar 8| ueeg gt dae A of aRew |

faTfore €1 B €| 30 TR & @IS T AT, el fRomge, aver

gar & | e gt & oft T srsT EaT @ | 3 BT T guw

ATHN & Bid & | 367 a7 9= a1 <€ § FH 9 At 2|

B fg-mrvuor fAT=w waw smmivtw wit (Two stage

continuous type biogas plant)
za¥ off a7 =92 § A9 S9dT €| Ted 9O B ufie sAar € 9
FAY | HET &7 IEA ST & | TRy ThH Al S e avd
2| ¥ THS WX & AfdE A A A | et gHe
s & € | gaer femea sfee giar €| iR #iR TaET
ft wf gtar & | 75 foew a2 T wie & forg Sug® idr
gl

39 W AR @i (Batch type biogas plant)

IR qENME # UF UF @9 ([E/FHE) a9 UF AfvEd
FATA | &F § STeid & | U @Y Ft & H Jqoe § qHI 0T
€ (30 & 50 fa) | s7TeTes X7 B WX &F ¥ Al =T €
AT AT AT (V) STAR F THT AT AT & | FAT T ST
FT IAH AT AT AT A7 &7 ATAT & | AL A7 & SATev
g SIY STEoeY H FA¥ FT a4 | g9 a1g 10 & 15 =y #
TTEoe & SR aTe¥ 3N @9l € | fFaw (Fermentation)
#t wfFaT g2 30 & 50 3 dF Fadt 2|

Her fagiward (Salient features)
1 o9 TRY wic # 49 Ay 78 faedt aoit 39 saaa §
et & |

188 qraY : TAFIEA - (NSQF ®¥ 5) -

2 3 YFR & WiC # F STeoiex el & | o Agwfas
% & qENE ST JdT € A S &9 O’ oamEr |
AMHeye # faerdr 2 |

3 o qrEA @ug @ 9w gt € (longer digestion
time) fSra® T8 qgt ST #1e gid & @t ofr stoafed & s
g o WieR aEEE |

4 &9 T[T TENE W BT ST H SAET AT F AT
A & o = A 9L AT A AEEEar ey g |

5 &9 TET TR ©fE H a9 @ SATET qTAT H qHEISI
W & fow e & g€t /T & srasEsar gy © |
AT T TN AT erfer gy 2 |

6 TEH AT AT TEET Tgd (el ST & | FhHT Tl
% forg sga & =afeafa i Aism g BT #i sawawar
BT & | 37 TR & e T FIF STIa% ITI Fed S
HRd ¥ 39 fafy &1 = 9 % g © |

R o = 1 T (Fixed dome type digester)
(Fig1)

Fig 1
BIOMASS+
WATER

COLLECTING
CHAMBER

BIOGAS
SLURRY

MIXING =\
TANK \

OUTFLOW
TANK

DIGESTER
FIXED DOME TYPE

ELN4519311

R 219 aret SEmeR # SRy Y A9 SEY UF & 9EY
# &% Bid € | 39 Y& & §¢aT 99 R Wi & oy Iugh
gt & | 37 S a¥ a7 S & ieT ST 9 § | S &6
3T AT & | TR Hf §¢ Y SHET & a4 & |

- TSR B A adT &, S H YR J8dT Jar & | A9
TEEEY & FILT AT | THAT &dT Il & | UF qSe A
e S H e giar € | 39F remEr UF o & 49 &F
AT AT & | S AT STSeY & JelT gdr g |

JU I Feraed | T & AT & | 369 A are¥ et S
¢ | T & TN & WO THIfEd A€ gaT & | UF atex
He &F BT & | S A7 T ATI9 AL T Tl 3av 2 |

Teh 3ol feawade Sax giar & | fored &t wafza s & |
fRrT S\ arel ©iie § ST ®RT Sl Ay @ | &Ry #Y "/
ATI9IRAT & AT g Y feawiade Sa¢ § =at Ay ¢ |

I 4.5.193 & gt ReEia



L &7 AT Y9 AR A F AT & AJA IqAdT et @ |
e Stw v fevaede 19 Foide? F1 J9RX SR & ATHe &
TR & aET gar @ |

At A7 geeX TR (Floating gas holder type) (Fig 2)

7o fesire" & & €9 ot ©NT & SN aedr wedr 2| Fig 2 &
faamT 2| SR &F FHUE FT aAET A@ © | 3HE FAT 9
fohaT g &I &7 qXar g1 S T AT 8 | ST RS e
AT ST (A% U STH) & 3T T HaT 2 |

Fig 2
BIOGAS

BIOMASS+
WATER SLURRY

.

OUTFLOW
TANK

HE
> AL

DIGESTER

ELN4519312

FLOATING GAS HOLDER TYPE

I FF SESET # A g9dr @ T S 9T SHE q¥
FUE IAT ATAT & | a1eT dA doF A AT &L T [T Har 2|
AT ] AT o & Tre Ay 2|

forra Semew =tiE (Electricity generating plant) (Fig 3)

Tt W § R Ieamew F forg St wie AT 9 €1 S9E
T T HA TC A &f 81d © Had I7H F© agad (o ol
2| 3HaT raferd Fig 3 faar @ 2 |

Fig 3
COOLING

STEAM
CONDENSER

POLLUTION
CONTROL

PUMP STE/
EXHAUST VALVE

GASES GENERATOR
STEAM (‘\
TURBINE
AC
POWER
SPEED CONTROL

COMBUTION STEAM
| BIOMASS CHAMBER |—| BOILER
ELECTRICITY GENERATION POWERED BY BIOMASS

SYNCHRONOUS

ELN4519313

#qg-3@req (Co - generation)

Fifh a7 AT S T g8Tar 9 el & | Z9fre g9 ¥ av
HA W H TS-IATe" & di¥ I ITANT Fd & |

wafavi 92 (Environmental issues)

AT W P @@ & &d § € | 9% w@Eeer &
THT FT JHAT 81 Tgardt & | TH8 I @ Uh A=D! @G
gt 2| oY ary A7 @ie F AE-I # YT TS & ATAr
g

qraY : TAFIEA - (NSQF ®¥ 5) -

ATZH EEA T 3@ (Micro hydel power generation)
HIZH TS ot (Micro-Hydel Power (MHP))

fomga Saamew 7 o fafyr S #7 & arr a1 w9 yarw (3m)
& geAarer gt & T ST @ Y 8 AT Ege Ihelt ded @ |

B A I ATH STEFT TEY FHoAT 1 T Forer A e
T &, St AfHAT IuT BT @ | Ererith gaek fAmior e 7
TS G & 9 Fo afaal €t gt & | SR 3T &
HAIEH TESA F ITAN AT AT @t I® TF TE BEN qA
ST & THT ST ITe FAA A IFe fafr € |

@™ (Advantages)
a o ot wna (Efficient energy source)

T FF T & T4TE A SIS 8 & TET & S d off Fe(t
TS ST ohel 2

b frusim fae == (Reliable electricity source)

o fax faga o=t sTa & o7 @At €1 T F HEw & 99
fasTelt 1 STTavahar tfek gl & | a9 389 eIt 9 &0 S
gt 2|

C ST # S 7t (No reservoir required)

HTSoht SIS %I q4T JUMST HT S Th W {7 ST 2| 3689
SAYEX % HTEAW § O dTell 74T &l aT9H 8¢ a1 X 740 |
AT e & | SAIIY ST HESTLOT &1 ATa9q el 8! etar & |

d @mTEa gaTet ST gHERmE (Cost effective energy
solution)

BIE IO & BT TMG¥ ©ic A9 & 7 0T ot & | g3y

Fwa faga o=t @ A e forfy v feie w e @) e

fafert &Y gaem # saaT dew @= it & giar 2|

e fawmsfie 3ot & forg st =@ (Power for developing
countries)

% g AT w9 &l & | et s F forg o' et

FT =T TG & | B T T Fat 7 g s & Ifa

qree & |

f w war Bre & @ty udiEa (Integrate with the
local power grid)

7dt wrge & AfaRe ot #1 IaEd gt |, af W ey

et o fastelr & srfasare # aw @y a@dr 2 |

g 3mavE® qEe fagiward (Suitable site characteristic
required)

it & wfs arw & forg wge 1 @€ gAE e § | 3.
Tew s o § @1 S € W) 9w S| § g3, 8 A6
ATHY, IAALY, FedT, dgiae, HIYT ATZT A TR AT |
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grtwat (Disadvantages)

a FAt ®t JeET /9" & (Energy expansion not
passible)

BIET TET AT AT & IS F1 TMEAT ABl AT qHAT | gALQ
Zar It orfes @i et |
b wffet & = =it S@ew (Low - power in the

summer months)
Bier Afeat auf ax fasix &t @ | o vt & wew § a1
EdT & 31 IATe | ¥ T 2|
c "=Ee 9% w9 (Environmental impact)
THHT TATERT | Fig G99 T7g 7€ q%dT €| Fa s At
T Tl # Ik A6t & fenfia fmEr s 1

ATZw BEe faee w9 & W@ gew (Micro-hydel electric
system basic components)

TS ATZH B3 & T WRN &7 dfera oo e sr = & |
I g I fre-gexfee o off e § | o= Iwawr
frfafeaa 2 |

.« TAH

e TR dArRd

e EE)

. g

s THARE

o T AF

o el

+ 9 DC fewae

+ TN

+ AC 3% I

% (Intake)

3CH UF ATIRE & Bhid 9189 Bid & | S a1y & $fE¥ g9 e
| 3HHT T AT B ST ATIA {97 847 forg 9 av |
T T ITE ATET & Sl gU TaTg doh T U SAfeer qfwa
2| 3N d% TET fITATEA FT 7 AT ST a7 AW T F W1
& AT FE 9 T 2

qreq @@= (Pipe line)

e § ZAeH § AR SATSH ak q15T & TS 7 & FF &A1
Bl & UF qTET AT TAIEA § qTeY AW arer I & forg off
TTAN AT & | a1y T = 13T & 1 P AT Afw @ A 2 |
IR | FHAT YU & Wi H AT TAHIfAT Shev 2 |

Zatza (Turbine)
Tated T @ TfAs S F AR § geo § qeEE giar 2
ZAlET 3T ATHT THY & T4 & | TE I &7 AT 3T 8
< ffR Far 2 |

190 qraY : TAFIEA - (NSQF ®¥ 5) -

&g« (Controls)

FEre & FHW SEgl Geed § die & mare 7Radq & Sgar
Scre & Al Fer giar 21 7w 38 smatlRa seea Rrew
H o gar 2| g€ de & siaw =nhnr & REfra #wwar &1
FHY RS § ol ad €| el JieY Hgle ot aid &1 F
A AT & @ug qfha &7 et 721 ¥ 91 A 309 aqigT
& @ & & GaxT T&dr 2|

T | (Dump load)

T AS UF gA(agha fored &le¥ eiar &1 I Fo Jaefen
FATET Y T TF | T e TIAX AT FieY e ed1 & | e e
HIAT & =16t glar | A w7 a1 g Iared st &+t
T F ITr | a9 ¥ = e few # ave @ § g9dr € |
AfafRs St 9ie =T S e Ft & AT &

I 9% (Battery Bank)

et 9% F TaEE T F R ot # @Y w5 @dr e |
T FAT FT IATET @UF & AfF gar & af Iq de 9% |
THEA XA & | T TEA: T8 I qe 9% § A ITHON
& TATAT ST T & |

Hefw (Metering)

HIEH TS Wie | fafws st #t AT & forg uw el
forew @maT AT €1 & g Same & a au ITE &
Qg AF Je8, IArfad It fe & A9 2|

&9 DC ff®s==e (Main DC disconnect)

F& amaTRa frew #, 38 iR gy ¥ fiv Ruwwe
fomew @ &tar €1 ¥ DC %% UF sfie-fed & a7 T AT8e
FAT € | F 3Aa & de<t § feusaae 3t & | Y IqaT ga
T 2|

g9 (Inverter)

I et ® =X DC & AC ® sgadr & | 37 AC FT ITIHT
T STHELU B FA § AT v 2| G Ts fwew |
TAAEY F SATHCIE & AT FHATET F2 aaf & | off s ew &
& 39S AT T IUAN eraT & | st =T & forw sk
% AT §F AT AALST AT AT 2|

ISR TEed grae e Bifer (Micro hydel power
working principle)

BTEET T Igd &1 ATYRH ATYRI 9 FF FaTl & | a8
T & AT F GHIAT ST & | TFET e B TATET & Y
g o1 S ST € | ST T T AT 39 e H v
B © TR 3HH G HH Gl F Jare W AT Far 2 |

T & FHo1T &7 ardt 9¥ AT St @ 89 Y yare | 9wt
AT T A8 & AT ¢ 8T e & g2E=ar & digT 97
T & | 8 & FHTLT T T 9 FeaT & | Ieaw faga it arer
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W AT G FH G AT & FAA( T Tz M W Rew & gaqar
R T Ft 2 |

qTT T 9TEY AR ST @9 (“volume per time”) & FoTET
ST @ | 59 daw ufa fafRe (gallons per minute (gpm))

Fgfas afq &= (cubic feet per second (cfs)) ar fe ez
wfa fafae (Ipm). Tt #1 JaTe Fear-agar &dr & | 9 aut
®g # e o fror =g &7 F9 |

s fewett samew (Tidal power generation)

I [ W TS F o | oA faforfa w6 w avw 2
» TR el Sarew At famvand san

. s R o i ot SamEs 1 w349t @ S8 |91

o T ATl SamEa F @ WY et garEnl

HE Wit & ITRT FX fasrelt &1 I, |aR G
ST FET AW 2| HMifh qE A €T § AN AqAh F
qRads © St 9Yg  ASTENRI § I aTell asf qe<l @ «@rl §
THT FT F & | et 2|

s T (Tidal power)

TFEA AT, T AT ASERRT & qT & T & Iq= sa &
I Y SATAT | AT HY TR UF FY G & 5 THAT A
FT FUL A ST T I I I FAT J8L o1 &f SO & |
F ST F IAT FA F [T T ST FT AN AAFE
FTIART § IJTANT &7 Fhelt & |

g% forT @qy de I UF AT AT S JEET AT & | S Ae
F AW I 9XAT 8| a0 # & ar fRrfas st forg & o
guTfaa =it % forg wm s

T IS & T @il AT &, dd THT 1 ffast S, Tfast ot
| gaeil & | fast St & wiaeiier wfast st § ager f{aw star
& ST zatsa & g € | (Fig 1)

Fig 1
TIDAL
MOTION

BARRAGE

POTENTIAL
ENERGY

OPENING
OF
BARRAGE
DOORS

KINETIC
ENERGY

USAGE
TURBINES

ELECTRICAL
ENERGY

A DIAGRAM SHOWING TRANSFORMATION OF
TIDAL ENERGY TO ELETRICAL ENERGY

ELN4519321

SR gEAT # Wit smEen (Physical concepts of
the tidal phenomena)

T F T & | AT & T AT gha  Hreor AT et AT |
qT % & H FHT & HEOT TF A AR AT S |
IE YA : & FIH % HCOT BT &

qraY : TAFIEA - (NSQF ®¥ 5) -

1 &, F591 AR T & S (SN aa

2 =gEr ST g 1 gl

TAT X FFHT & TEATH T & HIT TYF AT TSTHATTL T
T ST A AXE GiFar © | 569 [@aia, TAT % gui & He
qUT = & S AT & | 37 THE B CTRE B AT eNET Fe
gl

TrEew Tav s i wEwomerr (Working of tidal power
generation system)

A d¢ Y QLT H IS JAET AT & | F7 q9 % oy St
gty off a9 S ¥ 39 & UF Sier AT AH F A A
zafsd AW & o Sew F Ay warfed #¥d €| eaisd &
Fqerar & fagd Ieaw &ed ¢ | Fig 2 # s &1 sumw aar 2

; SLUICE GATES
Fig 2 HIGH WATER MARK

BARRAGE
\‘Wﬂ —

TURBINE }LOW WATER MARK
ESTUARY FLOOR

GENERAL SCHEME OF THE TIDEL POWER STATION

BASIN

ELN4519322

TEFSA qTaT LI & TG AT

1 AT (A barrage) : IHT Ft TF FT W@ F o7 FIEY av
A 9% UF Wogd A% qars v 2 |

2 =iEA (Turbines) : eafsT T& ST &t &7 &t 18 fRafas
STt & TfAST Foft § Jgerdr & | I8 I % JaTE & el A
TET SAT & | ST ST &7 e @ied & af 9= Jfd & ar
Zafed ¥ fiar 2|

3 w9 (Sluices) : a8 IO | A e BA & A TN F
yaTed #¥d | 38T Fig 2 § 3@ d&d 2|

4 urwmAe (Embankments) : dedy, aiy % go el #
qTHT & TaTE 1 A o oI Fse ¥ S a918 ATdr 2 |
¥ gy & TE¥EE 7 g SUHn # gL # oy g 2
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TESH AT LI # A€ IO FA A Attt

1 wedt g€ @e¥ (Ebb method)

1st - F9F F ACEH AT & |

2nd - Tt &7 WX g & fou afdw ¥ g #t a8 T@r S 2|

3rd - 7@ I F eatET & g gU e agg A oY S 2|
o faga ST gar & |

2 wwe fafyr (Flood method)
1st - 999 & @TeAT ST & A I H 3EY AW Iq T |

2nd - 9T F SfE¥ A 9 TaTEA gHaT @ R fRgd S e
glar g1

3 ua ww af&RT fafer (Ebb plus pumping method)

1st- ST TH T F) a3 S &l & AN 976 & 07T 9T
i AT & e Aar g |

2nd - 9f& & I %1 @ FAT ST AT & | AW B 98 Sar 2 |

3rd - Tedt g @eY & aHg i AT AT # AT qFHAT S|
Fi(H afex 8¢ JaT Bl 2|

4 ¥ qra¥ sw=eR (Two way power generation)

1st - 3fA AT & & AT AT /AT © AL A Ff @A T¢
T FTET AT & AR FeAl Ieaed s © |

2nd - T o faafea fRem § yarfed gar & Ay eaigT & S|
faom & gwar & |

3rd - I=F A AT 976 & qUT AT FT Fie € ¢ AT & |
4th - 919 & I8 9T FT @ F@aT & |

5th - 5f& 39 dfex 8T a%F I &7 @Y Tgd AT © | a9 Ae

F GIAAT & FA & AL 37 T 3 a6 & TAW q1aHh

TN Bl & |

5 & afdw Tt www fafer (Two basin generation
method)

1st - 37 fafyr & 3t A\ a°d © TEcad afdw T A A
afae |

2nd - SIS T 57 &7 ST{T &1 diad aTel a1 I¥ T Sar
g1

3rd - g5 dae aT8" =T 9T AT 919 % AT 9T @ |

Ath - It dae IfET TaiET & Bld U 8T LT & I & Al
2l

192 qraY : TAFIEA - (NSQF ®¥ 5) -

5th - A At I Tt g% q=T (ebb) F FHT @AY & AT
gl

TETA AT FATE & A (Advantages of tidal power
generation)

TESH AT T & T AT A= G arae fad ™ 2 |
*  TTEEA TET UF TAEHOT AT FAT 1 A & 8 |
o wifge (Shatem) gu A fsiar & @@ Far 2 |

o Rl SHR T A% AT T TGO Al AT ¢

¢ TTERd AT R e § Sueer € | g i Aewh @
T AT

o YT 3T A<l HLIAAT A AT & 80 & |
o TAT FSA AT ATET ETFSH TTAX AT ATeYe a1 © |

o TEEA HT 15-m T 1T ST FHoll 2T & a7 o efebl T
60m - aTeT TgT aar & |

o TAT FT AT AR FAAT # JAIT H AT ST (eESA
qraR) srfere frsaeer o g sgeTAd St € | g8e e
Ie & #39 § e & aer-aer Aarr S awar €1

o T FMERO F IO HEAWT AT AT & | AT gaq A /@I
IS | FHETE ATATr & fF at gner uw gue & ady @ |
TESA | 7 THIY H GHET 781 srav |l

o FHE T F AAS TaT H AT 832 AT AfYF FAT ¥ |
ggferg 5-knot ocean current & fast &It 270 km/h &t
Tae 9 % a¥EY aidl g

T[T AT AT H qEmd HY efeEt (Disadvantages
and constraint to tidal power generation)

FATEEYT, TS TTEY ST & F© @A AT srAat o €

o FANM ¥ TTT AT A FAT T & AfvrfawTe qEee
(orientation problems) T AHATHT T & | 3T TR
FAAT B AT TC T6 FAT HT ITANT AT F9F 7L 8 T
T 2|

o @ faRE Swf fAdaw wra #Ar gfewar gar 21| a=
TR AET & FHoAT FIreAdT & AT Bt & | faeft ofr At 7
TS FH JHA | TdT 8| & qaRa LAl § qeE
T % A I FHE F G ¢ |

o TTESA H G (TTG) F FLIT ASTCHAT & TATAT H ATF Sl
gl
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AT gEgt TEArEs (MHD) e samewr (Magneto hydro dynamic (MHD) power

generation)

@M | TS & A A a1 Afofad @ ww A g

« B EEF TEATRHE (MHD) 9ET Sme &t fagieard samn

* HIET FTEE TEAY TR & AR geht ® qwHEw
+ MHD 9raR® I®TEH & AT SarEr |

#1at grEgt TETiHE utaw stA¥wer (Magneto
hydrodynamic power generation)

famT foredt =fora =it (moving mechanical) 9T Si& =t
A AT F HAA AT A I ATt 6t § 9 faggd Ieaer
FA @ Al I8 AT EEGT SEATIHSE qTaY A9 Fed & |

& Rrgia (Working principle)

Fig 1 & MHD & &3 fireia awemar 1@r & | MHD SHYeT &t
% e AT (fluid dynamo) =T ST #&dT 8| a8 Aitaw
TEATT & SEr & g ¢ Fad uE dew Aas (AER) #:
faeft g & § g € af 3§ dER § fAEa awy asd
AT &1 MHD & #ed 9% % ®© U HgfFeT 49 wrear
(conducting gas plasma) a1 smafaa | gty 2|

EMF-INDUCED VOLTAGE
{ELECTRIC CURRENT)

MOTION OF
CONDUCTOR
{PLASMA
CURRENT)

IONISED GAS
PLASMA

=

MAGNETIC FIELD

MAGNETO HYDRO DYNAMIC POWER GENERATION

s faeft graa &7 (magnetic field) # & FefEeT T Ht
AT ST & aF SIS % HE UF dlees AW edT & | I8
FleesT, AHTEF Flee A ST F e+ &1 G & oaad giar
2| 7 AT & I & F W & qgER A # avEad g
2|

MHD R==# (The MHD system)

MHD & S=3 aTq9T aTeil A9 &Y ATa9har eidr & | S ar ar
FFAEAR RuFex F:1 Fole 87 @@l & AT SO al Jor FT
FATE TE I=F AT aATell A6 & Al & | Fig 2 & 3o asft
Tt T E

fam Aiw et (Expansion nozzle)

7% A F WU H FH FIAT & A FAITAT H T FF q@T I
2| T 5t A9 SeY e & [eedl € at e I 9 v |
g FEATCAr | & giar €| 38T 9T 9« Y9 FH [T &, ar
ATSTHT &7 AT St FH &t & (F-qes o &) fes F
ATAT FT IO a8 FIar | o aRArer A A-qEF
At & g ae-Ae a1 #2 &Y, 3 ey W F " gar ¢ |

ELN4519331

qraY : TAFIEE - (NSQF ®w 5) -

Fig 2
IONISED GAS GENERATOR

+”i>

FUEL COMBUSION EXPANSION MHD EXHAUST  DC

—— .

CHAMBER OzzLE |GENERATOR GASES POWER

AR } \;:>

=3
WRESSO HEAT
o EXCHANGER| AIR

EXHAUST
GASES

OPEN CYCLE USING CONVENTIONAL FUEL

ELN4519332

Y % T8 ¢ H T2 & [T 99 FT WA F el IHT &
TATAT ST & | 9 AR FHAT FHC AT 2 |

AT (The Plasma)

MHD foresr &t sTafis sawaear sefFeT #9 wrEr aaET
AT ITHT TG FAT & | i R feew 3@ defFa o
¥ fAdY FAT 8| 3, av R A9 F a1g wrerEr & aered #
el fRrfer &elt & | e & awTope S srpet & OF et
geT 33 9| & S oMTeE =TS AT # sied ¢ | diee i
AT ATl Hed e Ut & e A el

| @ (The gas plasma)

=T ATAHRAT H I FLA & T g1 =Tt o T wrrsran
N BISHY, TLHIET & FAFEAT H1 ST HTh A7 HT favergor
forar ST =Tfew | Ste e # 3 fewea § o |t @ it
& 1f ST &, S/ T &7 & [oRd &, al UF afers fFea
e T EidT & St JTet affe & F¥e TeT v 2|

T % s # RAR@i (Methods of lonising the
gas)

AT #1 R F At a8 e @, F ooft 8% A9 wr &y
TE ot 9X Y FXa €| 7w w1 | w X-rays v awEr e
% arer &t ar fafawor g famr smar 8| e Ruge &
e goie st % Sfermw T F1a7 STE-eaEe gar 21 5|
ft MHD % @t 6 % fore ST a3 & | 3o faeelt g8
A & e THIESE | § Y LI F 90T Jar & o gt

THaT 2|

A ATSTAT % qUF I8 & foTT 39 & ATASAT AT SATAHIT HY
T & forg gor gTEuE w1 1% weraw FEie ar faftem
e smar 21

HH 4.5.193 & gwitee Rgia 193



%AW (Containment)

T o o @ ST @ 39 FATaE 98T & aAr S
& | T SITSTAT &7 arTHE 1000°C 9% &tar € | gafoy gve
H 3 ATIHTT F T8 HXA F1 SWAT AT AFF & | 3R
ST AT FAFEIS 3T AT T ST Left & =1 |

%32 ®3¢ (The Faraday Current)

TATRT WTSHT & UF IHITell Tagl Bde & AW{ds Bieg
3T SITaT @ | S ST § Ead wies IdT & | SIS % gt
AXH 3T TAFEIE o 1 & | 1 9% TRRee dieest fAear & |
AT AT TAFIIE & 1 T8 aTeil 91T & TS FL FeeATdr

£ | 78 MHD =1 fae[a seeye &tar 2 |
qrEY Aeqe (Power output)

forew 1 ATeeye TaY, ATAAEST WIS & JaTe & 3¢ A
I FE-GREA URAT (AAFA) & AGAIfIE ST & | 3|
TfRaT | Ao HT AT Y i oft ge STt & | MHD
HREY TTer GT FT ATIH, SATSTHT & ar991= (1000°C) aF
FH FAT & |

MHD S¥=¥ & DC #¢ Ja¥c &[T & | & ot 9oy
ZTaYeY & g7 AC § FgaT SiTaT @ AiY fig &t Rar smar 2 |

&1t (Efficiency)

MHD #T g&1at 10 & 20 Sfaord gidt & | st ga9 ST ar=ar
fera gt & |

3 FTXOT MHD &7 igwanT #ifea & | gaar I et goe
S ey & oty geEs & w9 # far smar & | e
& aaizga § & &7 ST Ft TR ITDT ST 65% e off
ST & |

g (Experience)

FT IO § 50 MW a1 I8F fUF 77T aTel TS @ie a1y
T ¥, AfdT MHD sMieY #&dt €| saar faftre s &t
AT &, Al T HYH 9% A9 eaiga (combined-cycle gas
turbines) & & FI@ © | THAT g o FA SAT 2| AR
MHD #t F#AfSae qrax % forg IwaiT 7€t fFar S @ear & |

MHD SF9e¥ % &N (Advantages of MHD generation)

u= TR faftEt A gemr & MHD & @

1 3" Afqd WS & FAET Fg qlod WHT T80 8T, A Y
¥ A1 STRAT 7R F e ST € Y AT qXA
gar & |

2 MHD #F §aRi & FIE & aH aard @ ¢ |

3 zEW QUi Witk & dF TgaAT A &war et © |

4 IRARE T # g § MHD & #wa agd 9 sidr
gl

5 MHD & 3= g&raT sl & | 38 oot aafs fiv i
g stefe fafeet & srfees et & |

194 qra? ¢ TAFREA - (NSQF @R 5) - 3 4.5.193 & #wfaa R



qrae (Power)

v 4.5.194 37 4.5.195 & gwifia et

gawnEe (Electrician) - wmaw SvRyM iR ae@y™

Ty eI e "@aesw (Power generation by solar and wind energy)

IqAV 1 3 U & A« A oA fawaforfaa wRF A A et
* TAT & ATHTa® Tt & ATTFAHATHT FT qU HEAT

* WX A % ATt Rgyia ST @1 F a0 FEAT

o Tia? 89 ¥ fofvar ud e i F1 quie A0

o TAY qTEY AT WA & a9 Ee i a0 FIAT

o 999 TT AT R & SEEe F qUE FIAT

+ fuifRa R sawEE F AT 89 F JEEE T R g F T FAT

T A« (Solar cells) : T & WIS TH F TTI-ATT ST
SeAaTg ® T @ & ford ST Sl gee AfiE "t S arelt
Tt & | T & FeTs & HIEUT Se o fordh TThST T STANT e[
THT & AT & | S8 3T STT9IHAT & HTLIT AT F HIFAT AT
A T ITAT FIAT Y (AT, ST T Fwg0 asit & g @F 8
AT TS A a6l & a18 A1 QL AYE & TS & qrt | A foh-
TE AT & fof AT STt &6t S & ot &1 Jehforss S @ier
=R |

Fafory &% defast g g & S W o wfFa dareat &
ITANT FY Foll Hhe % FHATUTT | & TF Tie? o 7 AT=hE
g Ao &« wfaT F7 & UF a1 wiel TS 8, A R ave
T dicere® A & 7 & d91ka #¥ A FarEHa qfdw
HATITYE TR 3 % ford fETTea #1715 € | T & A & & Thrar
ot & woma § idT &, al T @ 100 mw/cm?  3Tfes adT
gl

uw faftre fagpa & &« &1 famtor i wt &9 Fig 1 8 21
UL AT § T-2ET AGATAF AT & U agd Tdelt a2d sl
&, foras arer & gohmer S d% 999 war 2|

Fig 1

a) SYMBOL AND CONSTRUCTION

LIGHT ENERGY

T o amimaen
re; NICKEL PLATING

p-TYPE SILICON
pn-JUNCTION
n-TYPE SILICON
NICKEL PLATING

SOLDER
(-VE CONTACT)

SOLDER

Q} @) DIRECTION OF HOLE FLOW

p DIRECTION OF ELECTRON FLOW

b) CROSS SECTION
CONSTRUCTION AND CROSS SECTION OF A SOLAR CELL.

ELN4519411

ffre wre p wefoe aifsfea ewdlifae &1 #rf #2ar € @i §i=
FT e AHfed ATIeYe SHIAe T F1 FAT & | THT=: Ierfed
ATAY Al AT T & Fere T w1 & & SV, T TeT & ITeTer
afhe Fig 1 # fawmar = 2|

AAT-HAAT AIGTST & FAIAR A¥eYe @Y 50mw/cm? &
125mw/cm? e gidt 8 | et f Fig 2 # fimam @ 100mw/
cm? AT & AT %! fataar Fotar & | fErar a% & o #
T@d gU A8 T ¢ {3 & S50MA &7 A1FeYe FLe [Aadid F4 |
S ATICYE THIAAT &l FH TRAT(CAT (AT AT §, A ATFCIE
FheesT g BT | gadT 7Y & &7 0T Afhe dteest 0.55mv
B0, AT SATSCYE FEC A ¢, FATC T & IeTTa aMieh I
2 | srferemaw seeye AR & fordt feamssr &t fawtwar & fww fawg
I HETferd T ST AR | &% 8 § FB aTIHE 9¥ SAred
aifeh we STAr 2|

AT TASTT TRAAT & el e ITART & ATITYE TTaT HT faorwar
Fig 2 # fe=mar smar @ -

Fig 2
mA

MAXIMUM
POWER

: %/-\LX \\ \ \/ POINT

\ &
50 100mV\cm
= [ N
u 10
g |
3 40 / \ \
5
2
% 30 \\ a0
.
&} 50mWiEm? \ N\ 15\
B
/ <2
20
/ \% \ .me
10 ~— \
/ o T
| 100Q
[
0 _
04 02 03 04 05 06 07
OUTPUT VOLTAGE v

OUTPUT CHARACTERISTICS OF POWER PHOTOCELL FOR
USE AS A SOLAR ENERGY CONVERTER

ELN4519412
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Fig 3 & @Y &t &I se<t Ao & Fde (51 77 2|

Fig 3 ® dedl AT & &7 § #14 F¢ @ HT-1dd I qla
T % UF THE F AT | AAFIT T HOS FAwee € AT
STATAF &AAT & Aleeo IAT(AA F T8 & A Taet Jq & der
AT ATIYE FYE Y& FX @ 2 |

Flg 3 18 PARALLEL
GROUPS

f—)%
T ] ' '
13 SERIES | | _

CONNECTED 3V BATTERY "— 12V

| | 1
CELLS —
[ -

+

ELN4519413

ARRAY OF SOLAR CELLS CONNECTED AS A BATTERY CHARGER

Jq1EY9 (Example)

T T % HeATT e % I &4 3T =®ge TVE St 24V H
T AT & AT 9 99 % ford 3amp & #e @At 2|

HATHAA T ATAL TA T STINT Th 24V ST F =T F4A &
forr fopam ST @ SR g & g S Iueres #XA & fod uE
37 & 10 =9 Fe1 &t AT FAr & | 125mw/cm? & Jie
T & FoT G 3T AF9IH T GAed T HF T0ET & |
& (Solution)

Fig 2 I & STAT |IX & H o9 0.45V 3 57mA &
darferd fawam ST =R | @ o o =TSt atees 24V # dtees

T 1freh ST AT, FIY &l it Je<t T F4 & o1 26.4 Free
STYAT FAT AT

AP qeed = 26.4

A7 aleest = 26.4

=58.5 = say 59 cells

TV & F1%9 & e< R9 % a1 de37 g foram = s 3amp
x 4hours = 12 ampere % &R | 78 10 99 & &IX &l g7
STYAT & ST A1RY, FAHY gAAT FIe & SawqHhal el |

AT & o2 &t # e =

Ampere hours _ 12

hours 10
=1.2 amp
erer & &t & Fer guv A de
_ Output current _ 1.2amp
cell current 57TmA
=say 21 cells

T HAT T ATTIIRAT T&AT

= @IS § Al & F@T X e § Al 0 JT q@AT
=59x21

= 1239 cells.

Y FAT Ime (Solar energy generation)

HIX ST, HoAl H1 TF AqA4 T & © | g & T q% I FoAt
1.8 x 1011 MW, & a<Ta< &t & | ST f& gt 9% a9 et
Telt Ft ATIOTS St STt & Fel AUF & | F AT AT AT
7 g F fom o=t FTagT S @ |

HIY AT 1 &7 999 Evard & | o af 98 W w1 di7
FfFeE qfaY & d¥E, TAE § gUOr AR FAT A T A
ar o & o que gt aEr § e @

ETATHT 6 STANT § TeF THET T TTHAT HLAT T2dT & |
HY oot gt & o fow # offiF W gar & | S sy
@ # | awdE ST & forw 1 KW/m2, & &8 el &9 T8t
ATE ST @bl & | 37 oy Afr st &1 ST&ed el & S
HET T8aT © |

a4 faga =1 (Solar electricity)

S Hiet alfeed 9 T¢ GF # fheort gt 8t faggd et e
BT & | Ao 99 & fad o1 Ieaw FAr & A faga Fw=war
el

A 47 & Ieqrfad foeqa et 9t & @t aerd & wietattees
THTT ¢ 49T FAt €| U8 Fo e &t ot | faeen & ave
TE I¥ fagd o gardid XA @ | 98 T9IE aF a@d fHerar @
e &1 HfTehe e (STH=Te) TaTdt 2 aF TXd ATHH § g ATt
2| UF UXd & AT oAl &7 FF EdT 2|

St et U e o et § At At g Rt & we &
FI FXAT & 3T FelFg™ | I FY 3T & | T8 Ferg™
fAreher % ALY XA § ST A € | 39 TR & S Ol o e
favaiax giar 2| fSred o=y ware g% 8t 9w 2|

T TS et SreE=Tershl 1 STFNT H¥ah ST ST & AT
S o g A R 9% #gr @ S € at R It e
Bl & S0 Aol AT Fed € | Aiere e a1 & forg farfersre =
AT 6T ST & | At & sigw faforsia 3t qeelt aae) aed & s
STt &1 F 9% | | ST e Sy Sv 2|

TF T FAF AT Gl H S AT IRAA § A HY TH 9
FAT & | 1A= Sasaear & Ia= & g A1 @ |

AT Al Fgeil Tl HIEH | AT T H =g 6 qorr 7 off
HH AT | T8 QIET & dfterar a¢ [T swar 2|

Fig 4 % HeY 9Tax wie &7 ¥@T o e = 8| g8+ |ee
I dhgieeE, $aE< AT dey oy &ty & |
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Fig 4

INVERTER
DC-AC

3 PHASE LINE
FILTER AND
TRANSFORMER

Fiser oPTic ()

CIRCUIT

Fieer oPTIC ()

CONTROL BOARD AND
COMMUNICATION

O FIBER OPTIC

SOLAR PANEL

CONTROL ROOM

BREAKER

GRID

FieeropTic ()

POWER

SOLAR POWER PLANT

ELN4519414

JIT G ater FIA 1 ALV (Solar panel installatio

norms)

AL AT FAT  fordt F& AT Arafis a7 €, 5 (STC)
(Standard Test Condition) & T & ST ST & |

TE AISLeH & AT HIA H1 UF a16 ¢, ored gera: e a3
B T -

T s et (Irradiance) (sunlight intensity))

TE UF GHAA AT T¥ TG AT Fol G THTIT 61 ATAT & | gqabr
e are/m?e | 5% 99 & 7 3915 1000Kw/m?2.

TIT A (Air mass)

JE EAT &1 q€ WIeTs 7 2T ¢, forae arers & gEer it Tt

ST % Tgad & (o [oreet & | g8 aa& 1.5 2|

o amuE (Cell temperature) : 38T TEET AT9HT 250°C
2l

AT gamar (Module efficiency) @ a8t qe 9fay aum

ATITYE TN % AT T WIS FETAT FaT AT & | ATSTA St A

farsTett T Ieed X & ford T AT AT | Bl F1 ST

FA |

o AWAR 9 TF AlSYA & 1 a Hed &4 § g4 & 60 &
1000W/M? 1S &taT € afe 37 a3t #iee & 100W fastert
FT JeTeA T ST @ dt wisqw aaar 10% 2| Atz 50W
fastelt 5w anf wfiew & Ieaa eidl & at I F&ar 5% 2|

+ 7 (efficient) &« % ford famferRaa wipa w1 g =nfe-
o I I=T UTE Alhe T TeT HI A T J1eT |

o ZHFHT MU Ahe qleasT I=F SAT ATRY, AT & AT IUTH
Al & g7 F F o @l o g ey |

o 9T Eihe AT 3rtaw afehe aicast & =9 71T AT S & fordr
FH A€ AT ATHAT T I H3 |

QI 49« F AT T @i FAT (Assembling and
installation of solar panels)

T 99l g F 9T AIAL TASAT X FF FAT 2| @
TN F BT X I FAT S § w1 AT Sar €, arfs
78 g = & uT wetw & Aaenid T g4 |

AT 4 & ford ST # o ae fafowt Fewer gf @
AT F TERFE F (DC) & 98T 34 € AT §adeY | yared
BAT & I8 UF A9T ot 2| ' F www # g st A
gRafda &2 T afar = s § st eaade §1

A 99T F FE ToT-31erT fAfordla e a1 Fae & gdr &1
qF & 9T HAT F AR I A 7SS § R & SArer o 2|

1 UF AT 99 9 % 9d I¥ AT S E, avE qg g
o &t s FT @ |
2 A e & ford ST # o At ot dedey gf @

9T & sEREE F¥e (DC) § 98 ad | S gaex #
SaTef gtar 2|

3 ZAaeY & g7 DC &t AC # Sgase o< # Iqa &
ST 21

4 wfaf fagga St ST # w9 et €, B & arv| w7 &
ST 2

5 =X § &H qraY fastel & ford Aol 89 THT 5 Srar 2 |

Y : FARREE - (NSQF @R 5) - 31w 4.5.194 $i¥ 4.5.195 & wwifie Rraia 197



Hiee 4w A faege & Sitewt &1 WA (Process of connecting

solar panel to electricity)

UF fA9T THE & BA FT ITANT F¥eh FLE IAT HXA & ok
RISTAT T FAAFE (AT & ST T TTHAT HTeY 99el |/ AT AT &
& wiet dtere® A ®eT A1dT &1 39 Al F ATHAR I
T % ford ST &Y T @ 3T B AT TF G A T 2,
fore &Y 99 (Wet qesF) &9 F=1 JAar §| 7w fforwta
S FEATAT & 81 &, S gF & THI & AGU A F & |
TF & T B AAUUA FA € | GF F TH H Fred {1
4 & HiaY gl & gared w3 2|

AR ATSIA F qA AT, H@AT AT T HT qges

(Basic idea of a solar module, array and balance of
system) (BOS)

ArsIw (Module)

Ao #a fafre sngfer @ s F 3= eid €| @9 s dar
FT AR Hegeied T ITHIUN § a@T AT F&T © | 37 T &
STFIO | AN HT A AT TET agd FH Srl &, FAarh 7
AEfeT fed Ft 70w F fo T TEY # sAEawEwar s
T &t & AHE F1 TF AT HeAW {FAT AT & AAT TH el
THE H UF AlSA & &7 § &8l A1 & |

7E AftF dices a7 AT IEY FA F TEEE € 97 IE 49
FT 9T, T% AT FAT AT & FATAT € | AISIA & ATILIE ATeesl
TAT qTE & ATAT FeAT T ATHR AT F@r 92 AT #2221
Al AfeE de § Atedd & S &1 UF ardg Ha@ar §
Sre¥ Fig 5 & femmar mr 21

TToTet 1 d@ge (Balance of system) (BOS)

ATavEAT Bt & o ¥ feew & =iw (excepts) FAT @
Y 36 AleTd H doiq AT feewd (BOS) & &7 |/ SET SATar
21 (Fig 6)

Fig 6
g COMPUTER 80W INVERTER 150WATT
SK MAINS 220V (3

1995

SOLAR PANEL -55WATT

12BULB

-

T

CHARGE CONTROLLER

TN
o0

Ggogodl
L BATTERY-120Ah

12VOLT 12VOLT

ELN4519416

BOS

Fig 5

oy
eecccccccccee

CELL MODULE

<=

PANELS

ARRAYS

ELN4519415

CELL MODULE PANEL AND ARRAY SYSTEM

A ATSd AR @ faga Ieames &1 fewr 2 | St i«
et & o qrEw & F9 AT # ATIE=EHAT v 8, o s
ASTA & ST AT THAT & T Tgd & GIRBAT T ITHLT AF |
T TTaR AT 8 | AiSgd, ded ST ITHIT THFEAT FT qIA
w9 P.V qmoret # e 21

AT H Y ded & AL AT AT AFAT €, Tl AieA
AT Je & 9 UF A FglA¥ A AT FAeT F ITIART
T SmaT @) Y AC IUFERT # T F o gAY #

% BOS @Al % G UeH ¢ :

+  FUSTO deT

. AT A

«  g9ex (Inverter)

o AT HTAAT

o S At

o AR, FAH AR TS

o T AR fEw

I HAFAAT & FAT H S FAT H THATAT AT & -
@RS F (Storage battery)

Agef & o ST & SN ATl q9d Sier gttt |
12V a7 &t et & o 24V dedY &t stawewar it 2|
AR ITIR FT AR BreT &, aF fawew § & Faw gar ¥
LTS AW H Ted ¢ | 37 &fd 8 & g9 & ford
Fft oft sfrae =Tt ar oSt 7 #9|

=T #wgie? (Charge controller)

afe 4t It & fE=E w9 A g 2 @ | g€ 6 uw
Aterifes fearza grT due edr &, o =l Figiae & 9| &
ST ST & | e oty e g -

o T d 9 F ERE FaT € AR AR A FoA
FIAT & AT THA & T 2|

o T Je AT uF g @ & = 96 9« 8, v aw
SUHIT Ft fewRTE FAT ¢ |

o Tad %<e Ht Uhar & YT IS qlehe & =TT 2|
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g9 (Inverter)

uF A fawew fd DC e 98T AT €, " SUHEI %
fort AC arax &Y stawaEar & | CFL 5 Ifte & 9 & forr
39T T DC # AC ® wiRafda #¥ar 21

TR |@¥=AT (Support structure)

TF AR ASTA F ATROEAT STHF AT A X AS @I ST
FEHAT € | 9% ford T For 9 g fFeor 3HgT FA A AravEEar
gl T & &A1 & AiegA H G @A F o &ax PV
forew & de=aT 1 Iw AT Sar 2|

S St (Junction boxes)

7% F% a1 &9 f4g (meeting point) gt & | % Ateye &
&= | 77 AfeqA 7 de §F F 1 A o & | S ata| uF
g AT (Tt Fraie) & a47 EiaT €, I8 I ¥aE F for
AT & FAde & ITINT HaT & | 78 foeew &t 796 & g=ar 1
FER T &G (Wires and fuses)

dree few & & diees 7 818 Fe I ST | Fhied Afe®
T AT ATAL & ATATAFHAT 81T & | 3HH AW TS 39 ITH
# 9fe |fdhe & a=ar 2|

. T%. ud. (Compact Fluorescent Lamp)

IE T FAA TF FoAT a9 o &, AfIg T8 %=t g (8000 =)
g 9 THT T G CFL o @ ¢

e 5W-235Lumens
e 7W-370 Lumens
e 9W-600 Lumens
e 11W-900 Lumens

2T G 9d % Fo AgIEnT 7 &
AT qET ATE
AT ATASA
Hraw argfén feew
AT arex qfeE fwew
AT der AT fwed
qrae gt fawew

e fiie FAede Y ©<
g g faew qiee arex g} afe
AT a1e¥ gex e

R Ao fwed &t gufua &t @i w9 5 giwear #7v
Ierexw A9 i =T @ 2|

Fig 7 AYee 99el ®TI9 &7 =A% S e &1

Fig 7

CHARGE
CONTROLLER

PV ARRAY DC LOAD

BATTERY INVERTER

AC LOAD

BLOCK DIAGRAM OF SOLAR POWER
SYSTEM

ELN4519417

foreew &7 afdT & gogr w40
foew & fafsrm st & &% aredy &fa & s F |
S FT ST FTHT gl & e H7 |
SR i H ale X & forr @ft anefem oe & =t
HEIeT & AT HTod heer & Fode HL |
e T T T dglae T, Fedt H 3T |
AT AT FI HETH HLAAT T A |
ferew ata A-311<e 3@t |
TSt HG? F @A (Mounting of charge controller)
FEIAT T FaR AR § dER # & g0 e fE

FEIAT % AT AT g T & AT qeLT Fae STawad|
F Feee T |

TE HEIAX F FAFE FL AT AT TedT G ASTH |
JIT FT AIS F T FAFE FY qIT FHgleA T fF Ford &9 |
agfos &y (Power connection)
o qUr smafere dedt w € fawew F A1y Fhwe w0

o WS dedy & i€ & 2 - 3 feet a% A @it 7 W@
(& Fedt qut ermafer &t Ay e FuEifa #2) |

o HETAA FAA FI AT hgrel? & IMEAT YAAT F AT FAFE HY |

o fom & ow frfa & @ v ofe Fad dedt qur 9t
FHEla & FAIE F2 |

o QT =TT % ford &= wCON’ F:X |

o FroX Ie =TOAT F gEE A dee F forr st w1

(Fig 8a 3T b) Azt & ATy @fud §i¥ 99 ffamar € #iw
T ATIeE EeTe T = 21

Ao U9 i FEET (Functionality of solar panel)
TF THEET AT 9 T JAAET S84 2 | 30F AT TAWA &
fo g & W srawes @, 6Rg ey Aieged & 3fua
FF FIA F T IAT FA 2 |
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Fig 8(a)

MID CLAMP ILLUSTRATELL

Fig 8(b)

ELN4519418

INSTALLED SOLAR PANEL WITH FRAME ILLUSTRATELL

HIHT T § qa% Arg & (7§75 &8s gwifad s & -
g&a F: (Tilt Angle)
gel (Dust)
31T (Shading)
weRtar ft@ar (Light intensity)
am T (Temperature)
9Tl @gie¥ (Charge controller)
Y HeFeT uAst arad (Semiconductor energy loss)
Fafert @re (Cabing loss)
Tad #=a (Improper connection)
F&a &0 (Tilt angle)

AT AT ® gF & Ifud AW § e enfud G S
F(RT| AR 78 TF F&AW & TET H G FH SHAT A7 |
7 tilt angle & T Y 9@ &7 Ffe T &, O I AT A
qER &fd gt 2 |

gt (Dust)

AT AT T SF & AE AS! (AT AT 2, AV Y AE@T
AT # Ga8 § o 97 JEAT| HR A€ I= FoAT Al
5-10% FHTIIT & AT © |

3™ (Shading)

T AT & QX i & 7 a0 FEA0 991 © 6 0
SIE UX T@AT TR FAet fHEr W TER A BT 59 W ARGl

qeAT ARy | AfT Y6 giEwHEY T.V TEMT ofe s e
FIA HT HILIT B THT © |

TF AAY WIS ACHT-AT A< dell FF U gAY & det §
SIEHT FATT ST 2 |

IETEXW & oy 36 HAl & AiSIA H & UFH &« [ € Al BF
YA % FHTIOT qEY A¥eye 0 B0 | 371X UF da 50% s

&, @t I 3ege 50% % FH & Sar € | dAfh = afawy
Y& HYAT 2 |

W F e (Light intensity)

A gqT & I & afow ool 49 S &, g www S
1000W/M? & ¥fe= seeye ara¥ quf 8R | 9eg 500W/M? &
IfeT ATeHege TE ATgT BN | STSHeYe TaY I TH | gfeg

¥ vt st S |

a\E (Temperature)

ATTA & AAHAT % FROT ATSIA § ATICYE AT & FAT &
ST | SEE qrEx 9| gar @, Sra A @ € € araae
25°C BT 2| < g% 3 & F1 arqa 70°C d& Tga
T ¢ | Ay freectar ffo # 0.4/ 0.5% wfa 3t &dne
ATTHAT | HHT ST &, A7 aTTHT s 25°C FIL 9§ AT 2 |
farfordr AT AT ITE 0.2 & 0.25% ATHE # gfs
gt 2|

I #g? (Charge controller)

IfE AT Fgrae AT oo § € Y 98 F9 9= 99 5mA
T 25mA, oar & ar fastel & 21fF @ 1% gnfv

THheFEY TAST @™ (Semiconductor energy loss)

T dgie § g 999 AEhe HIY AT e ' 8|
fSrass HTeor ITH ST ater & g 2
Fafernt g&a (Cabling loss)

Faa o g & THA F1 R0 | 98 AR F a9 AW A
ATHIY & 99 F FH 6T ST GoheT & |

T d FAHE (Improper connection)

afe fga Fawem Sfa = & & 721 G mn & A7 3 de
it ®H foorell el 21 @ am% Y TET FAEE w4 HH
foar s aear 21
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waq ot sarew (Wind power generation)

IR [ I IS F A | o fwaforfad &1 FA A 2
o qa9 FoAt IATEH F AT FAqTT
o 99 T IATEA F ATH AT AT FamE |

TG & (A T ITAN F3F (@A SAEH B TaT FoAT IeIed
FEATAT | FM(H IO § AT A A FAT & FHT HT 7T
% R =i aaT | g8 forg, qam Sw # IT W
FFd & | FHHT HGH AU HHT UF aX Sf =St % qrd UF
AGA WEHH T AT AT S| =St A A w@w W Afq F
AT FEAAT & | T Ta FFH HT U AT &l G 1T
AR fagga It &7 IATEA FHAT @ | SR qA qEE T A e w
TR & SIS a9 € a7 ¥ T w0 qr die % g e w2

T oIt T AT UF T & A7 97 J6cT @ &l a8 adiy,
TETET Y dLTE aTer & €| U 999 T & & MR 17 mF
=T| @ &t ar ar 100 kw % faga Serer &% a@dt & | @<t #
fasiy ave @ festea T smar & | & #ifys Fwf a9 21
ATwE (Operation)

A ST AT AT S Fig 1 G @ g |

Fig 1

ISU INTERNAL
GENERATOR CONSUMER

ISU GRID

(GENERATOR[

TINE
RESL’F'ER CONVETOR|
UNIT
EXCITER HOPPER

TURBINE CONTROLLER

ELN4519421

WIND POWER GENERATION

S TaT TSl & THAA & af A AT & FL ad & | TF TR
afte FI% qTRT & AT WX H AT AT & | FI Jo e
BT &1 g T F AR IGMAT € AL g Jeed H aar ¢ |
SAYEY T T GrE THAT3eY & TRATEfed Fve ad & | g
FXE Hl HEIoT B & oY Toh TATET hgleld o7l SiaT & | 308
TF HAY BIAT & A7 T4 & T % AT TAATET FLE aal ¢ |

STAYET & ATEHE ¢ ales FIHEY 3 & | {FIEEIT AC
®Id AFeYe aar & | & uF W # oy o & | fw
SIRTHY & WIAT F¥ah dieest &1 fAaeor & forg o sem & |
TS 9 HEAF THRAT AT §e¢Ad (e Faardl & | 9 /ey,
et afe | 5% (internal supply unit - ISU) #=d & | &9
ISU #t I & aaTs &F It & | UF =9¢ T Aar & Sy
TR A AfafRe St # s Fwar & e e
gfe (Rectifier Unit - RU) #=d ¢ |

& (Advantages)

1 I8 U &7 T T Gan sidaren &d 2| 38 qikead &t
SICERET I IR A

2 AT GLEAT GXA St & | STEWT & X Sedt e+ arerr
GRERY

3 TEGT UMEY @ie & AT § ghH AfUF Ao 3qforg
ST TET & FAfF I FT daed R 7€ gar &1 9 &
A qgd 8% a% AgA ¢ AT Fear 2|

4 wguw Ifed g 2|

5 = ddeldh d ATIIHAT TRl aidl |

6 FA FHod | g IenEd v 2 |

zifeat (Disadvantages)

1 3O @99 7 R I% & % 999 F7 a7 gh v qwe
T ET| T8 «ie % e § wfargAr ard 2|

2 TR T Sl B AN & oY a8 &F & Ta9qshar et & |
g 3 1fers qraw S Y a5 |

3 Fft A gATeHt ST qEE # RAfd & @ Aie aeaw &t
TFar 2| 398 T94 ¥ fou fomy 7 wew Few & agie
STHIUT T 1T 2|

4 Fam T gY SO F wie T FAT qIH TST FRO T |
o Ted T ST WA Tial § 720 BT 1 gsdr
g gad ot & IATed A & SgEea #wa 1 F
FUT SATAT 2|

YT T FoAT AT AT AT T THET HT AL T8l (el
7 32T fof ST &A1 T 9 TN ST Al IATEA HH & | TG gaAT T qA
T & a1 9% edigAl #§ UF JEEl qE% Aedqd A A 2|
B¢ ealzal # et AT fagd STveT i Ared & | 99 &ar aor
Fadr &1 at iR St #1 dedt § @ F2d 2|

qTEd AT HAF | H@AT § 999 AFHAT aME At © | TF 94T
T W I 6 TGIAT B @Hl | AT TF € oeT T qAT € |
T fafere ST @ o

U g T =T

et =nfer

afex T

YT AT 0 STaefeT

TS T, = efe )

a A WO N PP
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