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1.4, STRUCTURE OF ATOM
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Electrons

Fig 1.1
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1.2. CHARGE OF AN ATOM
oton&nﬂsiﬂ &1 00T 6001\ M LLILD, electrong, -

HHED- grEnTEmone B e an;;
negative Charges® ELnNe: Moy, .
P neutral charges Qa:rrsnm,@é,%&
g efiguonen fleiT T (P (electric‘ny)

PTATIL) &@jﬂﬁgwl:ﬂ pr
miwmﬂéam&uuh ST @
positive charge 3,03 é@‘-”
soCou J|HSH I 25 .
PO omeDG b
SemLw gl.
@l Electrongemsm Qewhema g,
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argeg Qe (HHSU- G USgrs
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electron &smem (% g@mﬂﬁ)@s’n QagpSnID ClFWLWeTLD. @ Hemand

b5 Sgmeurarg negative chargesg Gameinmig (HEH@LD. @is @nang
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SmuemeuE s Diile Qe ip (5

1.3. ELECTRIC POTENTIAL (e eusdlemio)

Electric potential sréirug i ausSlspiowm @b, & & iyeuT Glum w6 wreg
Berermopy Hoodtatuy EEsED. TEe S@ CLTmMTLD 6
yempurs charge Geligl smg electrical potential erearm  ublsireusilane
BovesE Qamam® Giess.
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& 6. Star Delta Transformatio... E| [

STAR / DELTA TRANSFORMATIONS
Star / Delta Connections

uib 2.8(a) & R, R, R, eistip 3 WlsigemLaemen, Star
connection wempuligud L 2.8(b) 6 Fi12, Rza' R,, eeiip 3
WegeLaed Delta connection wenpullgud @memési

ul_(Hemeng.

2

Fig.2.8 (a) Fig.2:8 (b)
Ao Circuit -senen siofls wpepmulles o :
2_sien resistor sen Wapulls Firey srem deltaallsy

o Star connected res; VeV
. . esistor senraBsur, Hisd
delta aflsb 2_siten 1 -

: esiStor asmen eimnie; swowmar star connected
resistor-aemmaGam LIHD Geusingy, Bleney sugpid

pELTA TO STAR TRANSFORMATION

uip 2.9(a) wipgio 2.9(b) e &STLLin Genen  @geinG
systemagnd swwtamsta (equivalent) @missio Gurg

1
1
Ry
. 2 —
R3 R2 ?/
3 2 '
Ra 3 2 .
Delta Star
Fig.2.9(b)

Fig.2.9(a)
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13. DC Generator - Types -... E] [

DC GggewGii’e_j (DC Generator)

BwbSr QpmHmensv W@TFIy BpHmeurs wippib DC BuibSn DC Generator
starL LB, @1 LngGL 1fsrarps srenLs affing QFwsbubEng. sL55
STHHU JUSH FLpapnbCLITSI MFeb LheTaTIphHLd ST LBEmE1. Bibs
gradTL L ifarerapssd syl Gl L apeutb DC 356 QaualCG
GupLILBEDSHI.

DC Giggan G feir apsdins LigHssir
1. Guurs (Yoke)

Cuing stairuig GigerGri L flar Gauafin v s Lenioli | Bg BUIBSTH 515
LITSISTLIL | HelSEDS 1. STHSLILITeNSHS S WSHTaTs: GFreoLIBEns.
Gurgiaurs Cast Iron Hsbsug Steel wpeuih SITPSELILIGEDSHI.

2. giimeul entowith (Pole Core)

SImaid FHL D Ljsvd STUTensw STEIGEDZI. ST L6050 FLOLOTHLT LITLILI
2 ga|Hng).

3. FImeu srevent (Pole Shoe)

STHG L [VHNS LITQUSTSLT LIST 2 S0 |AmE). STHB THIL N FnmESnDI.
DC aupmidh ripeulh STHHLIL[GUSHNE D (HEUTHSLD F(HET DbSLD.

5. 2piGiodaj G (Armature Core)

B FOST&T 6T, BBBHBamTs0 Geuni’ (B Eddy Current Gipuieni
SnEAEDSHI. BFe0 WFCLoFFi sbLiser GLrmBsLILIH Rermaer.

LGS TQTIpSBLD HAGTLLILIBLD F(HeiT. Bbs anharrsugrear EMF 2 mpardmar.

7. stbypt" Gt (Commutator)

AC-g DC s onppnd BuibSy Hwsd weib. Glatbr] giam B senmsd Dparg).
8. gmfiensssir (Brushes)

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

abu " GLi e flsb @imba tfaranysans Geuaf i p #pBiig aBH515
Gasufarmar. Carbon disvsug) Graphite (psutd Qe i B Rarmar.

DC Qe G feir Glrwisipenp

i Croday socd srbsin jeusHe sipepnbCGuirg srhs Garbhsener

Qo HEms1. Bsamed LmgCGL afding EMF gremdiibEmg). srer i’
EMF @useorita AC 2ps @hdpid. sibip" GLLLF eng DC b orpmidmgi.

LIGemAm! aucvmi eng: af'd apeuih 1ferGanm L Feng B Sngi. ?/
LIGlem A arevgl s af'd #

o slanLalye - Guiss s
o peirariy afFe - SIHSLN L Hena “
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PERMANENT MAGNET STEPPER MOTOR - b eroGl Lty

- i O LA G = T

Brbsr s1hs avG Ui GLorlLrf eTarug) 2 arafL s auprisliLibLb 176

1&g Ln jaenem (Electrical Pulses) @af' L Camrent sipmPmammas orpmih
g Henaa) (Synchronous) auens Guorl Laf Q. @ev Gurl L Ligs BrbsT
STHSBHSTE Gl i’ 1q hdib. speiGlaun h ATHIg U b GrocLeny 6
SO L Garents SN paissib. sTarGeu Bpenar Step by Step Rotation
Motor" eT@rmnb HeNLPSHGIT DS .

BuCorl L rf Hmhs Fnmi sL UL (B Dol fsw (Open Loop Control System)
Buwikigaugre Gaareri Cauanaussuros grvafuwinrar Hane s BT e
aupmisAngl. samfafl sl GULTE. CNC BuibSrn, GrmGung seav Guirarm
Slennaarsy Glimoerafsy LnusTLIH B0,

oGt Grom L mfer Fpui nbemicseir
o 6paullaunh LD UL L Careant Fripnd Heni L.
o SmmDhS CoussHe HHSE LTS 2G0T TELD.
«  grsvsfuwinrer Henev s HULITE Hentdigib.
o QBT SBLD, HMISSLD LoPMILD HenF LOTHDLD 6T SH1.
o g3l 60 SUELUTCH Dienoli et ChIiguirs B enanrdsasurL.
o LgmofiiiL] Gemay.
«  Gouasid gHng L | nFiGleusnrenimed s HLLIBSSLILIGEDS.

B P G 4 e T 2
Brbsr s1hs avol Oy GrorlLrf @raw® wpsdi LigHsanar GaTanTL Si:
1. eGLLj (Stator)

aCLLL s Lisv GIheumIgssiT LoPMILD &(BL.(HBALOLT Fr(HETHeT
NMLLSHLILIL 1 (HbSLD. BFgrmaTHandg DC g ifaralfGuimstd
auLpmIsBLILI(HLD.

2. Gym’_ (Rotor)
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Corl g Bupsy sThsHHTe0 GCrunuiii g héalb. I eUL HiihauLh LoPMILD
G\&H@T HimaLd GBTNTL HTHB HeHLOLILITS BhduHL.

Gawssbyperp

avGLL L smaitaend auflenawins thardng.Cn st auprisliiGbCurg
STHBHLI VLD o meuTdmgl. CITLLF SThd% SIHQURISET Dibhg STHBLI (G0 IL 6T
pdBenFars apsodarmer.

B_HTJeNILDTH:

«  Phase A QuwisoLBSaLbiD Gurg) Crrlog A Simeudsi_ar
spdhBenau L,

o 9areri Phase B QrwisbiBgs b Cung Gurioj 155 Henevd:s
[BBHLD.

o @CHCLTD QL fafwirar GigLn (st aupris b Curg
L g uird spmd sydLbib.

g &Gasrenr (Step Angle)

apeuGlaumh LhaTHng L m@id Grrile i sipspid Garentib Step Angle
sram LB dmg).
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@ Modified May 15

o 2. Auto Transformer.pdf
Modified May 15

ror 3. All Day Efficiency.pdf
Modified May 15

ror 4. Three Phase Transformer - Constructio...
Modified May 15

ror 5. Alternator - Construction.pdf
Modified May 15

ror 6. Alternator - EMF Equation - Parallel op...
Modified May 15

o 7. Synchronous Motor - Construction - Sta...
Modified May 15

o 8. Three phase induction motor - Types.pd
Modified May 15
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1. Single Phase Transforme... E] [

SINGLE PHASE TRANSFORMER - CONSTRUCTION —~ PRINCIPLE OF OPERATION -
EMF ATION ~ VECTOR DIAGRAM — REGULATION, LOSSES AND EFFICIENCY -
OC & SC TEST - PARALLEL OPERATION

Soenpdas s 1earomdyf (Single Phase Transformer)

sirormpiu e eusnnenpD

OaTTmY sTETLIZ) Hensviiter (Static) AC BuihErioTGib. B3 LOSTSTHSS
ganrsv (Mutual Induction) ggg10usHeT Dng Liien_ufsw spm AC
ifararipdssams NCs HFiGasmrenisv (Frequency) tomGimrgs AC
LGN ALSHSLOTS LOTDNILD FTSHMLOTSLD. BHG FrLPsYILD LihSHH6ir BsLeneu.
eras8 em apedmbsi LoDEWTH SDINNG SMibs Genanr s wpsuLd
ormmU BB

wWanorppfuler LnuarLT(hEeir
o hararipsssHans 2 wiss (Step-up Transformer)
o ifGTaTIpdSS%ansg Genmdsd (Step-down Transformer)
o if@TLAfoTeT Deniolt jsafsd
o ifGTarenl Fmmisafsy
s salenoliLi(hgse (Isolation)

o Gausugmi opmih Merail (B Hmalsalsd

weromppiufer st enworn § (Construction)
SPHMNESLL LOGTLOTHNS (phBoTs Bret(® LigHsemand: Q\ETanTL gi:
1. &g eoowith (Magnetic Core)

o Fabanar 6143 sH[HH6T (Silicon Steel Laminations) Garess (B
2 (HAUTSSLILIH BN

o appd 10CGam L @iprienws (Eddy Current Loss) Genmdis Glosuedis
EEICED I RTCEEINHCEE TR

o &Thsl unia) Geeepih LTengwms GrusLiBEng).

2. awmiraseir (Windings)

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

wpsarento arpeir (Primary Winding)
o AC Lisirauipmise) Benenraslili(hid JrheiT.
o (NI) pmidseir Glsaairigi.
o &HGILD BenaThELILIBLD Jr(HeiT.

«  (N2) pmiseir GlsresLgl.

a@rormpufer eensselr
&Lt el fer Dug e ufleh
1. G suenss Wairompys (Core Type)
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; AC MOTORS ]

AC motor sreiruemey AC Wlsirgtimemuflsd @uini@ibuwns aupaemnssiu @
@mfﬁﬁ" o Elemiu anﬂﬂu@&gjfn argearin o @h. o 1. Single
phase motors, 2. Three phase motors stsir g @\ susmaaseaflid s GHworerio
leiJuJL‘IU@ﬂ‘hmm- .

2.16. SINGLE PHASE INDUCTION MOTOR

80 single phase iflsir supplydier (230V AC) Qlwrhi@bupwres
ApamUESILLL GLITLLT & GSSN ST single phase motor erearCiGlLwi.
Qesuems motorseT ef® wHmI Seeuns o LCLTE STEHATHEEHSELD,
agmfiperemasas Driling  hgio Grinding GureTm, CaupnsEHSE
gfsh LuETUESSIUGSDG. Bbs Gurl Lrisst 0.1 HPsllmhg 2 HP
qsn] Simstr 2 6Tem GLomL L6 e augsusmSSILEGTH Blme fractional

HPCTL LT &6T sTamayd Bjsmpéatiuelsmme.

Types of Single Phase Induction Motors
1 Resistance-Start, Induction - run motors
2  Capacitor-Start, Induction - run motors
3 Capacitor - Start, capacitor - run motors
GuCa & miuL Curl.Lmi eusmssefle Capacitor Start and Run motor

&t e QUEBLLTEID 2 UGWITGSSR 2 sTaTa.

1. Capacitor start Motor

Béseuena GurlLmfd saud sThsiunsms (RMF) 2 GOUTGGRSNG
DL g o @I T Qg W GaTT LSS
B@Lfé phase differencesy eLTéE capacitance STl
WHLGESILGg. GinturLfr starting windingd seriess® 86
Capcitor gairgy (@)emewor L g (HEGLD.

O UL lpBESD.

0 ot i FUmemLsirparallel e @emer &8 ,
w Gﬁﬁi‘@jm

M eUeTT 10 i
lm‘.“"'mml@amﬂsir @emenr Oy (pempud, BT e
SCaTC L fumefler Semewd LLh 2.26 & s LiUGMTS:

In Main Is Starting winding
winding

v

Is
Ay
~
C ¢ N
709 k

Centrifugal switch T

Im

a) Schamatic diagram b)Vector diagram ?/
]

Fig 2.26
Iy wpmid | sréiruem main winding whmih starting windinggas sT@&@E1b
srer(hasm 2 @Hh. Glouwllar snasmmemndlh s @t SLaTs @ miusms

i 7~ Vg
N\

— @)
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11. Special AC Machines-... [E] [q

SPECIAL AC MACHINES - PERMANENT MAGNET SYNCHRONOUS MOTOR ,SRM ,AC
VOR R - LINEAR INDUCTION MOTOR.

1/9
$pin AC BuipSmissr - euenmienn
gngryent AC BuibSrmisanedmbs Canyn’ L sCLantoli |, QFuwsoLim(® wonih
LgrLr(bsener Garar,. AC Guibrmisst FoLu | AC Bu ibBymissir

starL LB Aarmar. Haneu @GP L Ggrfsvgien, sl Grn(® wHpmih Fsvedi
B LILIGTLTHSEH&ETS a11g euenLodaLILIE Rermer.

Fpi'n j AC BuipHrismeion &
o wpefeujesb Guom’ o (Universal Motor)
o eGW iy Guom i (Stepper Motor)
+  #CGeur Guor g (Servo Motor)
«  anfeuGl fdav Giom’Lmy (Hysteresis Motor)
o PevaLarav Guor L (Reluctance Motor)
e AC #iGeur GorL i
o afafwy e gmger GuorlLry
¢« Gag ' Gumew Guom Ly
e Ljs Guorl oy

+ Permanent Magnet Synchronous Motor

wyafaujasb Guon'Lry (Universal Motor)
QUNLIEHD

AC iopmid DC s @yawrig spid Buwimisdsdm 1q.u1 series motor euends GLor Ly
universal motor srarLiLbdm.

« Field winding
« Armature winding

+ Commutator

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ © O ©

« Brushes
Series DC motor GLimarm SientoLi | GlaTanrL g1
Qeweoum’ @ 24 s

Field current opmub armature current @yenr(Hid pCGr CrusHev Hena Lormaigred
torque spCy Hanaufsv Henrddwat. stenCou AC euLpmisedapnd FuimigLo.
o DHs Gaustd

o Difs starting torque

o i Dismay

o SHEDHS TN ?/
SpLIT(H e 2

o Dhs FSHHID

« Brush sparking

)
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1. Classification and Characteristics of Ins...

@ Modified May 15

o 2. Operating Force - Construction and W...
Modified May 15

ror 3. Dynamometer -Types Instruments.pdf
Modified May 15

o 4. Extension of Instruments Range.pdf
Modified May 15

ror 5. Instruments Transformer - Direct Meas...
Modified May 15

ror 6. Measurement of Power.pdf
Modified May 15

o 7. Measurement of Energy.pdf
Modified May 15

ror 8. Single Phase Energy Meter.pdf
Modified May 15

o 9. Three Phase Circuits.pdf
Modified May 15

o 10. Measurement of Power Factor.pdf
Modified May 15

For 11. Maximum Demand Indicator.pdf
Modified May 15

o 12. Synchroscope.pdf
Mndified Mav 15
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Modified May 15

5. Instruments Transformer - Direct Meas..

+

m Modified May 15

o 6. Measurement of Power.pdf
Modified May 15

For 7. Measurement of Energy.pdf
Modified May 15

o 8. Single Phase Energy Meter.pdf
Modified May 15

o 9. Three Phase Circuits.pdf
Modified May 15

o 10. Measurement of Power Factor.pdf
Modified May 15

ror 11. Maximum Demand Indicator.pdf
Modified May 15

o 12. Synchroscope.pdf
Modified May 15

o 13. Measurement of Frequency.pdf
Modified May 15
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Modified May 15
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& 1. Classificationand Chara... E| [

CLASSIFICATION AND
CHARACTERISTICS OF INSTRUMENTS

MEASUREMENT

arevalflasd LGaulley syemiL, GeuredGLgl, UsuiT, energy,
QrdlevLaed, ATLELEaD wHmd sLUTHALLEM 661D U
ausnswnen aevslMasd quantities aeen uppll LS CsTID.
BmeusensT DNLILSM(G 616051 ITEH60 LoHMID sTevELFraflHe LWL L6
umsiru@ggﬂu@élsiim?./‘/@ﬁga aosl s quantities semen
SENLLSNE LWSTLGSEID WL LiTssT uppluyd, Siemsusefls Sientoii]
whmb Csusnsw QFLUD allHd pdlwemsussnsTil UHPLD LIgHEGD
U= measurements %@L'D.;/
1.1. FUNCTIONS OF MEASUREMENT SYSTEMS

Measurement system (sinafi (G (peom)-Spang (pemi
WsEW GFwLTHEmes GETsiLg).

1. Indicating Function
2. Recording Function
3. Controlling Function ) |

1. Indicating Function

amallsepn systemaepn, simall G peopulls &p
WIPEagW DienelGamenil upPiu sehsmms AaTEULSDE
usBsuyy aflswrer (pepesmen LWTLESEGIE @D, GUHDLTID
Bibs alleugid, g Semall G smalulls, GPUILGE sGaiuis
deflection sys6m Bms@b. Bhe deflected function s@ig
“indicating function” sieTLUGEDg!. B

1. @ efur ufifer, apehefsn deflection apag), sips,
aflpriguiled aunmmpbHH CaubpHmbS GH&GID.
2. oupbsbmph GHiHD ipBH0Te LLBUGSDS!.

2. Recording Functions .

QuHLOLITEVITE GpyumetleD, sHAIWTHSH PO TSI L
uglea aTEHSH S0 uBla Qaiiup. ownafld wHLUTEZ,
sl Gaefla &1 aEpD GUTS BTG ED G DVOE 1
variable-sens@ ag17Te BHSGLD. sienBeu sHallumeng %
“recording function-gg GFLOLBGSSID-

aBHBIEST(H
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& 16.Transducers - Passive,... E| [qQ

TRANSDUCERS, SENSORS " |

1/1

AND TEST INSTRUMENTS J

TRANSDUCERS o oy )€ »
- ( Transdu;:er asiiug non electrical quantity-g electrical
quantitf-uns whpésigw device Dy@Lb. )
CLASSIFICATION OF TRANSDUCERS
Transducer-g siaumwrg aumsluBHpemD.

{1) Based on the physical phenomenon

(a) Primary transducer
(b) Secondary transducer

(2) Based on the power type
(a) Active transducer
(b) Passive transducer

(3) Based on the type of output
(a) Analog transducer .
(b) Digital transducer

(4) Based on the electrical phenoomenon

(a) Resistive transducer
(b) Capacitive transducer
(c) Inductive transducer

(d) Photoelectric transducer
(e) Photovolatic transducer

(5) Based on the non-electrical phenomenon
(a) Linear displacement (LVDT)
(b) Rotary displacement (RVDT)

1) Primary and Secondary Transducer

fiw sowmasfeo physical quantity-g onés,
mechanical device wippib electrical device gempTs LWLTLGSSLLGLD,
Mechanical device syeangi, pressure, force wgellwameugenar
displacement-gu& wrpré smo. Electrical device «
- displacement-g electrical signal-ays wmppid. @glev, mechg %
device-g primary transducer aesneyd, electrical devmu-
secondary transducer siayb isnp&EsLILGEDS!.
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®m P type semiconductor layer o Lsir Opmesuns, gm N type

semiconductor layerm o Gaura@n Curg, Hude @ PN junction
Sl & mg).

PN junction etéirug) @@ two terminal device o6 @HUUST  9me
Diode GardiGmmd. s junctiondg shs efigurar bias voltage
Sefisorg Hooulld pLSE aES uugid Edme. Gms no bias
condition sreirmy &wmevmid. @ Eleneuudlsh junction euflurs rHs currentn
umisudlademsv. UL 4.160 @@ no bias Hmaemws s HAngL

A K
A °_E‘ P N —ok o— : o
Anode Cathode

(a) Construction : (b) Symbol
Fig 4.1 PN Junction Diode
1. Biasing PN Junction - Forward bias

@iQuryg diodeds @ battery @smemrind HmGumb. P Layeré@
9 batteryflsir positive wsnarenyd N layer &@ negative (pmemyd
@mansane g forward biasing srariu@ng.

Forward biass P I'ayersh o srem positive chargedamer holes batterySisir
positive apemsruflgisirer  positive voltage gpéd 2 bl Sereriu@alsirper.
S®a junction Crréd pemadper. oG wrdfl N layergerer
electronaseir battery negative voltagegys gsreriu’® junction Gréd
Modarpar. Gugubh battery voltage Zy6m g junctionefids 1D mc‘f’
Lerar barrier potentialaé @ ﬂ'ﬂﬁ'l'.lurl'ﬂi @@éﬂmﬁ’- : t?):
ﬁnlrmngmmmm junctionafisir @@um@m o (HEUTAT deplé€ ;
R

+V
Curren_l;'

-~ Lt : Closed
o=t switch

-\ ‘ — K
(a) (b) (c)
Fig 4.2 Forward biasing a PN junction

Battery voltage eweuid  junctioné@é S &leirm forward bias

potential syers oyke barrier potentialey efL &-(hiEons E\(HHESTH
electrons@min holesemin (charge carriers) junctiong gmetor (H\&sir meur.
s electronasgni holesEmin G oI G (meleir me.

@iug junctiond@ SmHd @aTore Ge s géuGlaur(y  electron
hole GorpéEh Hms FEGLGD algors P-layersGhgl e electron
paihg batterysir positive terminal gLfpg.  @Germed udsre
g hole P- layersy o maurdl 9y junction Gerédl pemdng. @6
Gumsb  N-layersy “batterysir negativesfimhg sumlsirm  electronse
menpdlarmer. iU HimYhS  STHS6TGa holes- 2 Ler combine
opfefilL electrons@még mre @lmhg junction Crréd me(melerme.
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4.3. TRIAC (Triode for Alternating Current) J

SCR M, SCR 2 ] MT>
: M,
H P
H : (P N BiNy) (A N1 P2ND) \/
I; N = i SCR1 SCRI 3
| i
L H G~ f'
I
G | 94 3
v eeal
1 MT,

Fig. 4.10 Triac

_ Triac consists of four layers like PNPN in the positive
Fitrection and the negative direction consists of NPNP. Triac
IS a three terminal, bidirectional semiconductor switching
device. It can control alternating current in a load. It's three
terminals are MT,, MT, and Gate. The basic structure and
symbol of a Triac is shown in the fig.4.10.

Triac is equivalent to two SCRs connected in parallel
but in opposite direction, as shown in the fig- 4.10.(b). So it
will act as a switch in both directions.

4.3.1. Principle Of Operation

The Triac is operated in four modes, which
depend upon the polarity of voltage applied across to its main
terminals and also gate terminal. The circuit connection for
four modes of operation is shown in the fig.4.11.

MT2

P2INIPIN4 i

() Mode | (b) Mode 2 (c) Mode 3
Fig. 4.11 Various modes of Triac operation

(i) MT,and G are positive with respect to MT, (Mode 1)
The current | flows from MT, to MT, through PN,
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RC PHASE SHIFT OSCILLATOR — 2P @it iorfip ienevaurdd

17

RC Phase Shift Oscillator - auenyuienp

RC Phase Shift Oscillator srairLig GauafLiLym 2 siraf(h @evevTiosd GUHTL FhSI
snFar Hanev (Sinusoidal wave) 2 HeLTdGLD LOGTETE@Y “HeNEUEUTH:S FMHDTESLD.
@ st | (Resistance - R) ommnd 061Gz (Capacitor - C) <on_midus pairmi
RC &L misar L@rUBSSIIL ([ 180° sLL LoTHMLD 2 (HeuTdsUILIBEDS).
Gl (Amplifier) speutb Grogpnb 180° &L orHwLb EeniL1LigTeh GuoTdsLons
360° Debeug 0° SLL rHmLd sFoLL B CBTLfFFimer Biene 9 HeuTdng).

Oscillator — Dug Ui ient smSE1
Oscillator erairirg DC iharanggeng AC <Dieneuaiy euLors LOIDYILD FHOTEGLD.
@B

2 girafl (B Fdbarew GHanamfsvens

o Gmito omiGliomf (Positive Feedback) Lusriihss b Ems

o G L FiGausTent sy e 9 HeurEmng)
Oscillator-a&6ir Lisv a1 1emEHET:

1. RC Oscillator

2. LC Oscillator

3. Crystal Oscillator

4. Hartley Oscillator

5. Colpitts Oscillator

Baupfev Gemmbs HHiGleusr LeiTLn(Bsenhde RC Phase Shift Oscillator
Db LIGTUGB SSILBEDSI.

RC Phase Shift Oscillator ~ SsentoiiLj
RC Phase Shift Oscillator @yair(® (phfit LigHasener GaTamL B
1. Amplifier Section

«  Gurgieurs Transistor CE amplifier LuusitL®Ss50010 A

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ O @ @

o B3I 180° UL LOTHOLD ULPHEISHLD
2. RC Feedback Network
« aparml RC sl miger QBT jdfunms BenendsliiBLb
o PeuGlaurgh SLL LD 60° L WIHMLD HiHLd
o GoTdg HLL LoTHOLD:
600+6004+600=180°

Amplifier aupmigid 180° 2 Lar:

1800+1800=360¢°

Bspamed Cpio wniGonf S gg QsrjdPumer e 2 maurdnsI. %

RC &L orppgdear GrLeiipenn

Capacitor tojymih Resistor @enemtibg smmusaisy 10T 1HBSLD LoMHmILD

= O <
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OPERATIONAL AMPLIFIERS SPECIFICATIONS — CHARACTERISTICS -~
APPLICATIONS

Operational Amplifier (OP-AMF)
Operational Amplifier eTarLig 105 2 wifBs LoeTampss ClihEsLL
Gt spupmIRanenThg Fnni (IC) i, Bg1 Gres(®
2 grafHsepd s GeuefufBid GararrL. Caumum” (h Guimed
A&ib. GG iams Analog sewrgdBser, GLimdsLD, ang sy,
RUILTB, Fiey 2 meurdasd CLITEETD L6V LsLT(H &6 60
Li@TU(RSSLLB EDSI.
FTHTIHTLOTS LTRSS IL(Hh OP-AMP IC:

o IC 741

« LM324

« LM358

OP-AMP @pfuf(® LopmiLb dpenerseir
OP-AMP 360 (LpSRUILDTS APETMI (LPENGTHET 2_GITGITET.
1. Inverting Input (-)
2. Non-Inverting Input (+)
3. Output
Braw (B Wardsarsvsalar Caimm ene GlLmsd GaelufLre
QULPMBASLD.
QeuefufL (B FwaTLT(B:
Vo =A(V1 - V2)
Brng,
+ (Vo) = Geuafufi’ (B hsramupdhsid

1/1

RLA ACADEMY EEE (DIPLOMA) - Lhé Click here to Join Group: @ o o @

« (A) = Open loop gain
+ (V1) = non-inverting input

« (V2) = Inverting input

1deal OP-AMP LicrL jseir

Ponbs Qrwiedureh Glihdd LIGTaIBLD LIGHTL [SeDaT G\BTEHTL HTH
&MmBSLILBEDS).

1. Infinite Open Loop Gain

Open loop gain (1pigafed Diemay BpdHLb.
AOL=oco

2. Infinite Input Impedance

2 eraf® erhitny awpygaisd.
Rin=co

BFerre o ciref B BaTCLITGG FLOTH | Lgouith.
3. Zero Output Impedance
QleusePufL @ eTFFLn | pgouih.

Ra—-n
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D/A and A/D Converters - D/A toppitd A/D worpaf'seir

gL ) LoPPILD Diewrevnas Paarelaseir

Diareund FhareD sTTLIGI ChISSBI 6T G\BTL fafuins Lormih
LAGTETLpSBHLD MeLsvGI LOGTCRITLL 1D LD, 6360, GleuLiiBansv,
DipdsLd CiTen BumLTIGh HaTe ST HeTeUTE allg-aISHH60
S&TenTLILIB BSETMET. 1995 L 60 PdharTel eTarLIGI O LoPMILD 1 eTaTm Bh
Henevaalsy srewrlILBLD Sal'$s Lohli (Eeneird GlsTenTL. Fdhamed
LD, gawl af), antosCrrLipTaeay, g pdl L6 ol Hrim ®

DianLoLi jweir GLimarmena 19991 L v PdarsvmenarCi
LGt Li(B G 15651 .

DIRTEUTE HBAIM6V 19.831L L6V a1 6ULNTS LTMMILD FTHaTid Analog to
Digital Converter (A/D Converter) starLiLihEmg1. 19 afL L 60 SHHerianev
DH@TCUTS LI QDTS LOTHWILD FTHe&TLD Digital to Analog Converter (D/A
Converter) sTarLiLi(BEm).

D/A wompp? (Digital to Analog Converter)

13 L6 enLiarf Srenal UBDEHDHY ANeTeLTd LOSTATLHSHLD
Dievevg1 LOsTCarTL Liors oTdmih thsreresl Fmmi D/A ormaf
DQbLb. edCrrLigraeni Geuafuflenr. Corl L1 s HUm(®, el
DientoLlL |, GamfmeTensy STafuwimid s Hrur® CureTmn
BLmisalsy LuSTLUBSS AHerevrd Fohareurs wrmm Cauarigw
DieuFund LB EDII.

D/A worppfufer Dug LiienL ClFuwisd

& n-bit enusan 2_sred(® euprisbLd Curs BHCaEpHD
Siamafevuresr Dareurd GeuafuT®h CLmLiLBEnS). Dihs bit
GTQTENT SN GULPRIGLILIL L TeL SijLorer Hpar (Resolution)

YL L E I ThY

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

D_SHTTGRTLD:

Binary Input Analog Output
0000 ov

0001 v

0010 2V

1111 Maximum Voltage
D/A worppfulfer euendsseir

1. Binarv Weichted Resistor DAC

= O <

74
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45. RANDOM ACCESS MEMORY (RAM)

@8 @@ read/wiite' memory op@b: @8 Gy
Casbio abs g locationaligub datasne write Gein  ~
abs 9@ locationafléy @mpaIb data-amen read Gain ke i
Gogid ab3 @nm locationefleud o sien data-mes po3

CaanausGapmeun wmpflub GaEmsiemsomid.
i) Static RAM

f@ dfmm&’ memory-e uev transistor-semend Qarsil
:@Z”-MBUULL digital flip-flop eyeng data bit-g S10°
G::m:ﬂ;in? @mm”“f" SLTHE GaraiLs wppd 95
Games @ Bk e Gougioma, QFwsuBSlenp pend’

&. @pman refresh GEiw Gousmrigw Sieudlwl uﬂsbmﬂf-

Static RAM ;
Gesmeat(h S fEsULGAm g, Biveug MOS transistor-&

ii) pynamic RAM

@eususns memory-sd o_eren memory cell syeng
transistor-&6i b capacitor Aanam® o HaMTSSLLLRHHGSWD.
@85 985 SIS QﬁfrﬁilL._ﬁl wpgb aflaud Gemey. seBsu
computer-aafled @@l memory sys LLEUGSSULGEFDSI.
pynamic memory syeng MOS transistor-aenen wil GG Ganswi(d
o_@ansSLUGAHDE).
jii) SDRAM

@& Synchronous Dynamic RAM asmiiu@Gi. @l
computer-ssmen memory bus clock e e g@mi&lamenhl
QewsLGusDETE g clock line eyeng LWSTUGSSULGBLD.

iv) DDR RAM

@g Double Data Rate SDRAM aaniiuGl. @lsd
gaiGam clcok cycle-an Gurgib @ranG memory data syl
transfer Geiwiu@o. HiTeug clock pulse-s positive b
negative o,&Iw @ren® edge-seflsi Gurgiid transfer QewiwLLLD.

4.6. RAM ORGANISATION
g RAM memory-et o Lyp smwiutag fig.4.2-6

CanGasiul Gatengl. B 4 bit-ssmenés GaranL 16 word-semen

store Gewislsnm Beiien GaeraiLgl. B3I 4 address line-sensmuyb,
© 4 4 —best lina_xenemiin inhmiub 3
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| l GENERATION OF ELECTRICAL POWER \‘

" INTRODUCTION
SOURCES OF ELECTRICAL ENERGY

Bubmasuilsd energy symaz GeusiGoum auensseflsd
deLsaps. 2 sigemwrs water, fuel, Nuclear energy
waellwma Bubmaswuns SloLsslng. @b energysemen
uwSTuGS g Wissryo 2 Huss CelwiuGdlps. Bshsns
alternator, primemoversn 2 _gealwns GubsiuGadpg. Prime
mover GeusuGaun) suensserled SnLBGD HTouS G ENergysnuw
LweuBSHS SphnuuGeng. o styeauwors fuelseflsr chemical
energysnw uwsTLU(ES iFls pressure wpmid temperaturesv
steam o_puss) GeiwbuGEps. @bs steam, steam engine
owoeva steam turbine (prime mover)se oiluLuGADE. Steam
turbine, steameb 2 siten heat energyenw mechanical energy
a® wromdns. @bs mechanical energy alternator apsowora
electrical energy-oy& wrbpiuGSDE. BE6% Gure wibm energy
sourcesemenujid LWATLGSS 5GBS 2 USTEMBRIHET (PEIDTS
electrical energy 2_pusd GaLLLLGEIDS.

Energy oyeng &1paaiL (papsefls GupluGESma.
1. Fuel ' 4. Solar power

2. Water power 5. Wind power
" 3. Nuclear power 6. Tidal power -

CuBa p_shen uaraafisn, thermal (fuel) nuclear wipgy:
water power gyeng conventional energy SOUrce-sst Sys.
Wind power, Tidal power, solar power syeng non conventiona;
energy source-assnmgio.

CONVENTIONAL METHODS OF POWER GENERATION

Guigyana Electric powerg 2 _puspd Gsiw thermal,
Hydral wpgo nuclear energy vweiu®ssiuubEpa. 200
SySHbhsaTs powerg o pubd Gaiw BbH energy Sourcesamen
LwSTUGSZIusTs0, Benussit conventional energy sources sisiigy
SpsalubGAng. Bamasamen a7 5pGuTgi. solar, wind
geothermal wsefw non conventional energy source: %
LGS SLUGEDE.
1. Fuels
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aizen smell-6o @ovbal saBInS81E Qansitaneoip, )

s SLTE@ES BmLCw A.C GamsBLeng CanBésELo
Gurg e &L spPlusiteratmospheric air @peng) electrostatic
stress 60 conduct oy@b. 29L& SRS flei pf emeunds&lsd

bluish glow gpuGapsy.
QanpssiuGno (Bmfrsb@:.anm G
wppie hissing sound-ib ayg)s
Bloaulls) saiiLsLTsems@E @
breakdown ayeugned e g
gOUGEDSI.

A.C system
sinusoidal o3& @ms

EHILELTEEHS@ @mLullsd
DD oiFefNs@n Gurg glow
Ne516 GorenGL Gure. g
Lulled o siten air GeirsGeose
LT&enéE @G fl.ash-over

-&B60 Coronasysh gpuiv current LG
&ngl. Corona gipu@io Curg) 918z G Cairba
energy loss gy, @i energy, light, heat, sound wpmib
chemical oy& waste oy sb.

Effects of corona
Corona aflenmed gOUBD aflensmayms Uesteu(mLomm
i) aeL&LUTsanen s bluish glow (gef) 2_es1_m@ib.
i) Hissing sound o_min_rio. '

.iiij Corona ghu@ Burg ozone gas 2_anLrEng). 8sl
emails smell-g o_shi_ré@dns.

' iv) sanL&sLMd SipsE 2_sien BLhseflgub rough ey
| @Liseflgib glow (gefl) oigswrs 2_eMILm(GID.
v) Corona aflaimeb power loss ghu@Gaps.

vi) Corona gipu® Gurg hormonic current gpu@sigmred
: /‘ 'charging current iFlswTGL:
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RENEWABLE ENERGY - WAL LY
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« 2 ufflana Hmed
. DN QDML
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Gt pafuded mibg QUPLLBD 2wHmsd &t 2ppned sTariLBLD. BB
L sayLD LITeLIsVT S LILIGTLIBLD L BILIL Db 5% DML Abihld.

Solar Cell: @i sparfsomus Gupigwirs DC WaTanmoTs wimmih ey g5

gngarib Solar cell b, ?/
Solar Cell Glewssipenm: Photovoltaic effect Dig Liieni_ufed HuikigsEngl. @y fus 2
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& 1. ACandDC Distribution... E| [

DISTRIBUTION
DiSTRIBUTION SYSTEM

Power system-g#lsit g u@g) gevpfiily s oL@,
Electric power-g substation-s&» @npe HETCAT®HEE albIGD
siemwiienu distribution system eeina@prid.

REQUIREMENTS OF DISTRIBUTION SYSTEM

QeucuBsup susmawimen consumer-seflsn Gamais® H&5&
power supply-gz maintain Gsiisuging Gpemsuurer (pwplaEsi
aGéEs Caanpug Wsab swmdluwrgbd. pee distribution
system-5$8he Caameauwmenensy.

1. Proper voltage 2. avilability of power on demand
wipmib reliability o @ib.
1. Proper voltage

Distribution - system-ggls6 consumer-asesflen
terminal-seflsb gL GaumsdBLgR U les Gapans Bmss
CGauaiiG. GQurgiaurs load wrEUBL Gurg Geurl GLggmeng
wrpu®Gw. Low voltage gpul s, light-ssii sflwns stflwimosy
Gmeuran geflamuw Qe b @i, Gonl_Liss snflbgib Gurssomb.
CeaursLBL I oiFlsMs gipul_LTed lamp-seir arflpg) Gunsio, Guoguid
whHp 2 usfenmaed failure-ga) alGn. amGey 560 60
distribution system-sb consumer-sense gpudn GourcoGrgh
wipuG 96 GOILILL limit-é@sht @osewry Utissis Gersien
GauaiGo. Consumer-seflar terminal-sefisy T QUL & Salgul
BardGLglidl Siemeureangl aige rated voltage-sv + 6%-&:'@61'1
Bmbs Gaan(Eib.

2. Availability of power on demand

Consumer-sgné @ GeusiBsygy FWIISerflsh GgmnﬂU@fb
power- sir Sieney sflwnen Weppuled alan_g g Coumn(®ip

2-smyemonas electric power-
wowrssned distribution system

demand-&@ g&s power-gy supply
Reliability

8 Crllss masa
"B CONSUMer-sefls
Q& GeusmiEp,

- Bafen Osmlbenmeomsi
TGS Bmedng). af (Baeh wppid
heating,

Bunigeaug electric power-g
&LIpLE ) i i

. cooling whoib ventilationIls::::bGﬂeT;ﬁbi:T:v:‘ﬁ
UweTuESSLUGEDSs. stenGey electric supply SlenLlugpa

l6v SIFlsluGEs GeuaBip. %
a) Interconnected system

b) reliable automatic control system

€) providina additinnal racan.~



ENERGY SAVING LAMPS
COMPACT FLUORESCENT LAMP (CFL LAMP)

Fig.4.26 CFL lamp

CFL lamp ayeng compact fluorescent tube sisiigd
energy saving light ssipib ompésLLGEpg. Bg sTETIH
incandecent lamp-&@ ugleons sugeusiasiu L fluorescent
lamp y&D. Beususns lamp-aeflsh g tube-g aumenpg! Db

P spuuéss gl em electronic ballast o mg
mabsLILLpBEGD. Tube-gust organ sishsug mercury vapour
PriuiutgGaEe. Tube-sr 2 Cypb fluorescent material gy,
coating @slwiiulméew. Ballast e @aurs@h sy rag
tube-s1 2_sten vapour mixture auflwre GesdoIbBurg, gas
molecule-ssteng) excite oy @b. Gas molecule-se excite oy@ o
Gurs siemau Ultraviolet light-semen 2_@manéEo. @bs ultraviolet
light-ssnen tube-eb a_eiren fluorescent coating eyemg absorb
Geig visible lightays emit Gaiuyb.
Advantages
1. Gy osmeunen light-m o mersés CFL oyag
incandescent lamp-g &l Genmsurssr pOWer-g3 siGHgié
QBTETTETHLD.
o gryewwna 75 watts incandencent lamp-g
vweuBs sush& uglers 20 watts CFL lamp-g
uweTLBRSSesTed GUTSILDTamS).

2. -&JFL lamp-seflsit sywsht spemg 6000 wgsd 15000 Loeusf]
Reminme @ irr @ oimoih ~R= mounh incandescent -



odp @manseh Weopse welding e Guuir, ¢ 1/ 24

WELDING

Introduction
@ metal ugglsmen heating-g LweLGsg - -

parts sigs 2_m© Fonde GalulubGssLLGEIDg. fs meta;
piecessmen @sveami i@ siBenan plastic stages s Qe g
2 &4 @meanssluGEDEl.
TYPES OF ELECTRIC WELDING
1. Resistance welding

a) Butt welding

b) Spot welding

¢) Seam welding -

d) Projection welding

e) Flash welding

2. Arc welding

a) Carbon arc welding

b) Metal are welding

c) Atomic hydrogen arc welding
d) Inertgas metal arg welding
e) Submerged arc welding

REQUIREMENTS OF Goop WELDING

Geuatt(BLb.

2)

3)

4)

5)

B6U60 &I weld Wei eumin Gantisaen GuDPIGES

Qausopiialed gHuGL Guw® ushemiusst @y Or g fluira
@mss CauanBL.

QeusbigetT SiB6VLD 61606V @ i erflaup e@Cr fyre Bnés
Geusti(HiD. ‘ :

@eusb(® @il L surfacesb overlap, under cut, Giougiiy
WHDID BISHGIETSsT GUTSHID GMOUTESET BEs snL g,
Work piece wppid Qeausdpmislar o [ udsn srpgy
GUP\E6T, [l SIS, L0 DB (HE GLd Geug iyt
Gureip GemPUTHBET BOHSS Fal TG, '

PREPARATION OF WORK FOR WELDING

wevev welding #enLiusn@ Wetsumbd factorasenen

soauaBH ey Gameiter Geusii(HLd.

1.

Bsvev result-g Quuisushars ariGsssomd expansion
whgd contraction GsemauBuir SiBHE&TW ghurBsmen
Qe Gsusst(BLb.

Waldinoa. Neifunn M st miiuBins o o & s
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1. Microcontroller of 8051-... E] [q

ARCHITECTURE OF 8051
MICROCONTROLLER

1.1. Microprocessor - Introduction

Microprocessor ersiiug,) g COmputer processor s, tb.
@g data processing unit, logic wpmib control circuit
galuapdmer g@m SHafl integrated circuit-e0 geipras
Garewgmas@G. Microprocessor apeng computer-ed o_gien
central processing unit-e&smen GFwWed &emem
BOL(WPmOULUBSSHIuSDEG Csmeuwren arithmetic, logic wpmib
control circuit o,@weupplenansd CETagHESESL0D.

Microprocessor esiiug umsFlUulL GQFws semend
Geudlarp, clock epew GuasstuGalaip, register-g
spuusLwnes Gsrewi digital integrated circuit oy@ib. @a
binary data-emeu input syl Guim, Memory-s store. Qauig
eneudsaiLILL (Heiten instruction-seEmé@ &@heaunn CFwsOLL§ Dig6b
wyaflman  output-eys  (binary-sus)  se@aps.
Microprocessor aysg combinational logic wpmio sequential
digital logic oy,&lw @yem(® logic circuit-samsmuyio GareingmbELo.
sianBeu MICrOProcessor oyems; LLBHTEHE programmable logic
device oy b.

Microprocessor chip-asit photolithography eren
Smpsasiubslan GFumol Lweau@Bss wafer-6 Gmbal
2-BarssLuGSapg. Microprocessor eyeng ALU, register
array wimio control unit ayduaimamens Garmmgmsen. ALU
BTG MemMory axsveugy input device-sv @mpba GUDLLGH D

data-én B3y Arithmetic wpgpio Logical Gaukvaamens Gaiiflsanng,.
Register array sisug uso register-seen gapTas GaresL
swlungo. Program syeng execute GairuiuGElsin Gugy
2503 Caasuwnen data wpgio address sdlweubisnen store
Qrieuppe register-sear uwsuGdsipg. Control unit oyeng
microprocessor-&@ e_siennas flow syalsip data oo
instruction sy@weupgienen control GssuzDE vwaTupHEeam=:
Cuogub Bg microprocessor apevid BoLGUpEaip Dima
Gswsosansmuyn Shhudenem sEldng,. %
Examples : Intel 4004, Intel 8085, Intel 8086, Ime
pentium 4, Intel core i7, AMD Athlon.



4.2. INTERFACING TECHNIQUES - Introduction

. Microcontroller-mé QareiiL digital oimwiiysefs
microcontroller 2pag keyboard, switch-assit wpmub A/D
conv‘erter Gursiip input device-sefLlmHbe data-smeul Gupm®
Qaa'rrsmﬁshg‘ngj. Sipen sy memory-sv @miba instruction-ssment
@um@.agm@ SGpBUTY QewsuBdamg. Gauosen (igibhs Wy
a%]amLasguCﬂugmaﬂsﬁTg) Wyaureng D/A converter, printer wpmtb
video monitor Gumsiip output device-aemiss, CEIGEREINNGF: 412017518
80 LWETUGSSULBSSD SIS s input wihmib output

| de'vlce-&@:m peripherals sten oimipasiu@o. Memory-iv iy
Feenio uTBS @b peripheral oy@io.

Gu@bureren digital simwiyseflss peripheral-senen
' microcontroller o_ e Grrpwns @memiug sgaib. BHHmseL
swlyseflsd dsuppiemen @amams@o GQurel@ logic circuit-mer
GpmadBapu design Gelwiul G o GandsuuGaldpg.
gm@m@@sjmction-sdv GanBésiuiB, microcontroller ssveog
microprocessor ayeg enable Geiwiui @, peripheral-s@pLsn
communication Gswene BeLpmpLLGSSEDE. @ssmaw logic
circuit-seir interfacing device-ssir sion SimpEsLLGD. BSBmEW
Quwepsmpwireng) interfacing e am;pe‘sa.hu@@

4.2.1. Interfacing external memory to 8051

Microcontroller 8051 aoym& program-g store
GeisuspEn whmb data-sme store GeissheD saflssailure
o sien address space-smenis GasTegHHEEGD- Instruction-eflein
amsmul GuTmibsl @6y address-gs Garan(®, logical opsayid
wippio physical opse|n saflspsafluns o ston @yend memory
space-sameniyd LisTLBSE)E QamsiensoriD. Microcontroller 8051
oozl 256 byte-ser sieney QerenL internal data memory-gé
Ganaipms@n. BHH SlplLBESD 2_6Tem (lower) 128 byte-amsh
internal RAMays data-esu  Store GslusDE
LWETLBSSLUGSIMS!- GuosiLEEID 266N (upper) 128 byte-@s
special function register (SFR)-s@&s1s LWETLGSBLLGSIDS.
uwsnrefmefisn application-6@ GpmaNLTE program-g Store
Grisoyspans 8051-6 4Kbyle swrey Garai ROM memon®
internal sys oiLWHGUDIIGS G- Internal F!OM-MW
address gyeng 0000H @pHe OFFFH ausor BGHE:

. P AR ausTeUTeildl




ARCHITECTURE OF 10T SYSTEMS - 10T -SventoLn jserfeir &'t entorn |

Glump selar Genewnuib (Internet of Things — IoT)

ucCGaimi LOGTTESDI FTHETmI%GGT, 2_antfaar (Sensots), &L BLILID S S ST, Ha
GBTL 1] eusneuL i ararsugsar Lpmih Guos saial (Cloud Computing)
DpHwiamenm BeneiisHer dpevth eTCoIGIL T @enasss S|
Lfordmtd G srafimd QauwsLT e © meurded Garfevnil LG IoT
WiSiD.

1oT emioL i Pab parGleaunh FTgaripLd Saf'ds SenLwrend (Unique Identity)
Gup pebisth. Benerr Fipadadphgl srasmaen CealsHgl, GOFLeuTdhs,
sl B (B soowisHue e jHarmer.

IoT ieniol e g Ll iIen. SLLGDLOLIL|
ToT MantoLin | QLITGiauTs HLpdsaL. MNBEgsamand (Layers) Qara Bsirarg:
1. o awrjay n(haxs (Perception Layer)
2. ausneuliPararey DB dxg (Network Layer)
3. Grwieurdha (g3 (Processing Layer)
4. Lnuarur (B iBge (Application Layer)
5. auewl'® NH(Hd3 (Business Layer)
1. 2 emtia] Di([Bd (Perception Layer)

@1 10T DienioliLPeT (1p5He0 DUBHEBTSBID. Fplpelev o aiterm FuimLTuich
Dara masanar (Physical Parameters) sair, PeuGs Goar Lignluim@in.

LwGrLI(B1LD ga Diesair
« Gauis o awrf (Temperature Sensot)
o mrlig o enrf (Humidity Sensor)
« el » enrf (LDR)
o Dipss 2 enryf (Pressure Sensor)
« @uwdas o e (Motion Sensor)

« RFID

1/10

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ © O ©

o« Gaogr

« GPS
Bb% NDEH GLpLILBLD B®Hacamenr LeTal Iy PhHeTeLsHenTS
orpmUILIB SaTmeT.
GlaLrebLImB seir

o sra) Geafgse

o GyLpeL gant Bl S g6

o GUITHEIT HEHLWITATLD HTGHT HaD

o Demai® Gauime

2. eueneuiPareme i@ (Network Layer)

B® D 2 anrfsaledmba CLPLILIBLL HTe ST @eneTILILh HeV6V%]
Lim GYBTL 1] apenmaaT ppeuih CranaissEnG @Il [Engi.

UwierLI(bb GYBIL i | CYsTfsbpi LimiaseiT
« Wi-Fi
+ Bluetooth

« Zigbee
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1.1.1. Power Electronics Definition

Power electronics-ayeng uwenrerfserfles |
S&bHeury voltage wippd current Spwieuinniled DIOTEY S 0T 1oy
flow ayaleip energy- & process OO control Q& iey 'T.LD "
uymu@,aﬂmm@ 9@ power electronics SiMWiLf e bfénc?(
diagram-syeng; fig 1.1-60 OCanGasiul Beeng;,

Oad-s@&@

Power
Power Vi Pawer [output Vo
input ™1™ processor T Load
Control
signals
Reference
i Controller

Fig.1.1 Block diagram of a power electronic system -

Power processor-&@ @@ single phase sz three
phase GanewiL power-gyeng GanrhésluGalamg. Process
Qe L power-si gisneunsng, l0ad-ssman Gpmeuenw GUIDIBS
Bos@io. Feedback loop-sv siemobgieiten controller-syag power
processor-sin output-g reference wgiyLenr @uUIGE DS
ByegHE@L BeLUULL error-sr sieneureng controller-si e
GopssuLGEdpg. Input wppib output- geapsGETEID
wrppeugs wab flow-me reverse Gaugid Gsmeienamd.
Controller-gyeng linear integrated circuit-sssmuyb wppb/
seevg digital signal processor-guub seiensdtss

QaTamgHHGD.

1.1.2. Scope and Applications

Power electronics-Shed usBTiLLL ool efls)
s&lu@fsbbu@fﬂ‘*'ﬂ)ﬁl' ouppllsd #ev & Gy o Hobslul Hemendi.

i) Switch Mode DC Power Supply-ssir;

Computer, Consumer electronics

ii) Uninterruptible power supplies

Computer, Communication equipment

jiiy Energy conservation %
Fluorescent lamp-semen 2i5a frequency-aeflsd

GaweoTHnF GFLISHe

Mabar —nmaia @i wio D allorm NHIMOD
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2.14. Cycloconverters - Introduction

Cycloconverter esiiug @@ GBrgwren frequency
changer oyw. 8! 90 frequency-e @maalsip AC power-gm
sisualsionen @eoLiulL conversion link-io @sveomoed wpGmme
frequency GamamiL AC power-&@ mng)g]jaﬂsmm @m AC - AC
converter ag@m

Qu@bureren  Cycloconverter-se natural-abes
commutation sy&leim samw CaTaiLg. RS B HULE
output frequency syeig 9 GUUULL Simea Siemwwl
GufpaEh. siTeus @8 source frequency-6 gm GUILLTILL
UBIS B(HEESID.

2.14.1. Single phase cycloconverter

Single phase / single phase cycloconverter-eamen
circuit diagram-v wpmib waveform-sepip fig.2.17-6
Qar@assiuul Geteng. BFe 2 sien e single phase
controlled converter-sgmw  bridge rectifier-semna
- QEweuBSanal. converter-s output voltage spems S1B58
converter-e1 output voltage-é@ swwrsab, 265 CrrsHe -
agnosmuwnsaud B®HS SLD. :

@gle P converter syemal T4, T, Ty wpmio T, siei&m
thyristor-ssmené Garamemaen. 216z Guréim N converter
apez Ty, T, T wpmd T' , asi&p thyristor-aemens

Ganetng (HSESLD- P converter Lol_@(Bw Gaweonpmdlenm Curg syns
output voltage ez positive-ay& @méEhn. 265 Gunsnmy N
converter wi GBw Gawemhnglsnm GuTg sgnafl output voltage
oyengl Negative 248 BHAGL0: '
Positive converter-ar delay angle syamg i+, 167

@@g’,@r\‘m negative convérter-e1 delay angle oy@al-

=(t—« ) 61601 @@5@5w Positive converter-sin ggma output
vonage a,emg hegative converter-ei gymaf output
- voltage-&@ swwrasad 6% CHI5Hs aglnompurs BHESLD.

[+
s P-converter ‘i N-converter
r~==—=-=" g n
I -1-T I
VR 1 T R
I’ |T‘! Ty | o |SZ°T2' .Sé’r“"l
| N : ] l
t | A
Vs L | |:§:| I p—t
I | ’ I ‘ :
\Y v .
:QS- A1 R AVAS A
L[ T
]
b aieral [ ’
: 74
(a) Circuit
=i i ing aras a
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INDIAN ELECTRICITY RULES - 1956 ~ STANDARD SYMBOLS FOR VARIOUS

WIRING ACCESSORIES — TYPES OF INTERNAL WIRING
LG it — 1956, e A S6iT , © eIt v
UEEGIT

BbFwi Berary affsedr - 1956

> @nhFw ifarery affaer 1956 (Indian Electricity Rules - 1956) srairLig;)
\farany ® MugSH, Lfiothmid, e BCUWITSLD WHMID LIGTLITL Ig.60
LTgGisTUenL 2 pid Gaunu o pamdastiu’ L afSupampaamgld. f@reny
BMIeLIGUEST LoaT B HsIT, HL QL BISKGIT LHDILD LT FTSHEMBISEHSSH FbLISSHI
FHUDSST5 cuamas sy Senasii. Coauan(BLb sTaTLIg) BaialHser sar
(pdfs CHTmh L.

» gy anfim Lisnlsar HeananSHih S GLpm LOGT PLILIBSHTYT
D1sueugl 2o Glumm e Glsmfeumil i B jamrrmey ComGlsTeramL i
Coue(Bib. 1OaTIFTY FewenTUiL| QULPHIGLD (LPGT HeNTHF] LITEI
Dol jsepid LfGardaas i . Gaiam(Hib.

> 10arany afubgisamens $alids spsiblan fsTanispnd 2 Fu
LTg ST gTs@misaT Gurmssin Ceusr(Hib. @Hsv Fuse, MCB, ELCB,
Earthing GLirarmenau i migLb.

ifarany Hissbsetsy LPsTaIBLD Apdh LITgHisri | afHaser
LParLmmL b Hestmet:

1. erisSm afd

Diamarggl » Gers o LpLigHsentd Earthing Qeuw i Cosei(Bib. @i
wastFTyLD HFHHT60 LoalSeny LOGTF el UTel b1 LITHISTSEDS L.

2. Main Switch af'f

6peuGleuT h sLigL SHMeLd 6 LTgsrear s OULTL 6 #alld Hmds Geauar(BLb.
DNeUFT STeURIGETG LOGT BenaTLIsnL Hiag.ss @61 LaTLh Emai.

3. Fuse Limg iy

Dihas 1HCemL LD sppu’Lred sypmi CeswemLwmosy Gupds Fuse Dsvevg)
Circuit Breaker LiisriBgs Gaue (Hib.

G Disn 'L 1Peraripdstt

afL (5 LiwsTurl g iy Glumgieurs 230 V Single Phase tommiih
GaTfparanasendd 415 V Three Phase LiisTLIB S LB Epg).

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

5. DLW sTFFPEeana Lisvens

DB arar1pss Menin jFefsh "DANGER” stéaPdans Lisvens sLLmuth
GurmssiiuL. Geusior(Hib.

6. el LfGargenear

Insulation Resistance Test, Continuity Test, Earth Resistance Test GLirarm
Gangenaraser CupGaTarer i Gaiar(bHib.

7. i &Py LTGISTLIL]

ELCB <9isbsug1 RCCB ripsuth Earth Leakage Limgiar s iiBAmai.
8. Aps wbL§ HenL

oafgiser sTafldeb GiHTL ddn 1911 G misafsb Open Conductor
LIIGT LB G5 L TG,

= O <

74

3



12:25 NR1 s sartl

& 7.Selection of Cable - Ligh... E| [qQ

46
all

SELECTION OF CABLE - LIGHTING SYSTEMS - PUMPING SYSTEMS

Ga196ir Gzjiay (Selection of Cable)

ifGTETySHams sH BL S0 mBSI LoHGCWT®H @ SHMNG LITHISTLILITS 1B S5 %IF
GlFsvew LIWISTLRSSULIBLD WaraL g8 Caiar star iLBEms. aremr
Bmieusvasatsy sfwrar Galsr Csiey Waab wpaduioreargl. seuprer GasLier
Caiay bas Gaunb, ifaranipss afipdd, £ alugs wpmnb therary @uptien
DG 5D,

CafaPer Ligdmeir
1. &L g (Conductor)

LOGTETTSans SLSSHID LigH. GLTgiars GFb | Disbevg) Sispndafuib
LIGTLIB $5U L0 Bm ).

2. ifsiramiiL] (Insulation)
SLG&H e GeualLi n$He0 b LITSISTSSLD LIS,
3. ngusniy 2 enp (Protective Sheath)

LD, Qe b, CauBiGlmmsit srésb CUTSIDaIDN 0 HHSH!
LITEIETEHEM ).

4. SpiiofiEr (Armouring)
BBy CassHe0mb%1 CHLTmnar LITHISTESESLD.

G fsiTsmarliair auenasaseir

1. VIR Gafeir

aueuamena@ray Geunulin' syl 1arariy Garar,. Gafar.

2. PVC Gaiileir

urelafensred GCGamreng(® t0sraTin | GarasrL. G Mer. Mifsib LueTLBLD.
3. XLPE G fsir

Cross Linked Polyethylene Glasreanr 2 wij Smer GaLiair.

4. TRS Gsiieir

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

Tough Rubber Sheathed Gase7sir.
5. Lead Sheathed Cable

FILILISLD D _eWrenm BL_misene Liwies (B,

115G L grixgib Speir

CGaLier ihs Qeulinenwiriosy tAGaLLgms Hrmis Geatevr(HLb.
OCGemm L semrad®

Poam LGS

1= P/V cos ¢P
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1. Control Circuit Compon... E] [q

CONTROL CIRCUIT COMPONENTS J

INTRODUCTION

GamPipsTensometleo LiGaum BWibFrsmen BUSEGSUSDES
Quepioureud electric GurlLiirsst et LWTLGSSL UGBS ETDeT.
Si55mEW BurlLritsmen pwg Camauslspus s.GUUESS,
Guri_Lmir control circuitasit LwsTLEGSSLLG TS, ‘

“Motor control” asug @ Guri Ll QwsbseTe
starting, stopping, changing speed, protection wpmib sequence
of operation oy&lweubemp (WODLLGSSIEUSTELD.

, 1,886 Goml_Lrfer QFwsiams (WammULBSSIUSDESTSIL
LweTUBES5LUGED, madas smallsenpd control sréyL
componentssit stenLiLiBSlsme.

SWITCHES

'PUSH BUTTON SWITCH

————

Push button switch esiiugy manualsys @ussluGaSn
ON wipgio OFF euena switchsenm@tb.

@#é g single sisveg double break contact semwiy
2 erengl. o, Ve sLSSTL QurGenTed swrfésiulL g

plungereyei @memsslUlBeang. @b plungery sipssIb -

" Gung), contactssir open sievgl close HyElsmer.

Push buttonasir, sia BuiiGh alssmsl GUTNISS,
Bren auamasLILBHSIEIDE.
A (4. Momentary contact push button

2. Maintained contact push button,)

Momentary contact push button

@ssmaw push buttonss DA SWSSLLGID G
sipein contactsst BussLLGHETPE- 2P5SNDE B G gy
spring tensionail apevtd BB UmPW PONEGS gpi
contactast Gawe BpHalsHpe-

Maintained contact push button

@ssmaw push buttonssi, Sieme SIRSHSUUGD G
siBe contactae @uisasLLGEEDE. SHpSSHIuMS il L Ly
Sien contactssit @uissulL BeneoulGoBw GFwed @ipéan

BmESenpe.
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& 27.EBtoGen-SCADA-D.. E [q

EB to Gen ~ SCADA - DCS

EB to Generator Change Over — <Sug L ienL

tfgraumfus (EB - Electricity Board) tfaraffCGuimats senL LB GLirg) sreamms
Di6LeVSI s LpenILTE Generator supply g WhaTFITSens orpmiLd Senon | EB
to Generator Change Over star 1B Ema1.

BaiauenioLin | GBTIEMFTENCUEST, LDHGS IO ILDEHTHET, GUnIHHET, HTa |
OUOIIRIEGT, auanl'a euemmamigar GuireaTn @Lmisalsy GenL wmrg Lhsramy
afBCuITESSD S LSTURSS LB EDS5I.

Change Over System @air Gpeneuseir
o GBI jFFuirat thaETFTID
o Deudy Hanev LOGTFTILD
o (1pdhEL SHRTHBT LITSHISTUIL |
o o bubd sl et

o HGGI0 B LIgTenT GlFwieom(®

Change Over ausnassir
1. Manual Change Over
2. Automatic Change Over

3. Semi Automatic Change Over

Manual Change Over

Operator enaspenmiins Supply ordmib penm Manual change over Qp&ib.
Qurwrsbpenm

EB supply OFF -aparLfsir Generator ON Gl#uig Change over switch ¢peuth Load
wrppLLbEDSL.

BT ENLOEGIT

RLA ACADEMY EEE (DIPLOMA) - 446 Click here to Join Group: @ @ Q@ @

o erarlw Dianioli |
. GO Glgwa

(SHENDEGIT
«  wafs Gaweum® Deuduwib

« S1ogLb GPLIBb

Automatic Change Over ?/
EB supply failure ermin’t eyeir srarms Generator ON G151 Load transfer 2
Qg b 1psmm Automatic change over Q.
WpdEL Fn pImeiT

« Contactor

]
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