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1 | FiEreTgEm
cuartir | (Engineering Drawing)

1.1 gefifeafn gig @1 =™ (Introduction to Engineering Drawing)

gt (Definition):

Zo=araT 35T (Engineering Drawing) gsitt=aRi ot Aifteehet WITST (Graphical Language) &, 59
HqremH 4 fhdt feew (Design), @3t8e (Layout), @1 Fifae 9 faga worelt (Mechanical &
Electrical Systems) & &/ W& & &=t (Drawings) o 9 # yefid forar STt g1

fagga srfwd=or § weww (Importance in Electrical Engineering):

> faga ity (Electrical Circuit) 3R IueUil <hl A€ ol GHSA H HgrFdT Hidl &l

> ¥ (Installation), a@fér (Wiring), ¥@-t@@ (Maintenance), d¥T &y udr @< (Fault
Finding) & fIq 3masde gl

> T JAfedarel (Engineers) 3R a@-iadl (Technicians) & 9 To AidwiHe SHEOT Aeaw
(Universal Method of Communication) g & g1

1.2 faga sfoesor # yged $ET &% w&R (Types of Drawings in Electrical
Engineering)

u&R (Type) &=t (Description) Igreeor (Examples)
it U™ (Block | foRdT UoTell hl $URET ol saifehl @ | IUehg wf3m3e (Substation Layout),
Diagram) TRT gIRT aLIidT g1 9 &g (Generation Layout)

e e oW | d9-%s womelt (3-Phase [ fad@Ror wunell (Power
(Single Line Diagram | System) @ U &1 g1 ¥ ¥7 [ Distribution System), HT/LT

- SLD) H fdr g BECH
qEteT @AW (Wiring | 3uson & aralds [&¥fd 3R | @ arafdn (House Wiring), mft
Diagram) FrRH fe@mar &1 3EfaT (Machine Wiring)
wHHtes TR | URYY & de (Logic) R fagd | fei=mr uiue (Control Circuits), Ret
(Schematic Diagram) | v (Electrical Flow) ¥ | @i smd

TEfRId e &
aa AU | ITETdeh IUHIUT o G @I | | TRIST0T 8 IUaheuT @ati3e (Equipment
(Pictorial Diagram) Layout for Training)

1.3 9 & A@urRend (Basic Drawing Concepts)

3157 YT (Drawing Instruments):

> grEnare (Drawing Board), &-rR (T-Square), 9 THRR (Set Squares), w4 (Compass),
fearger (Divider), Tha (Scale), Ufde (2H-HB), TR (Eraser)

> aﬂgﬁmm (Modern Tools): AutoCAD, EPLAN, SolidWorks Electrical
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@3t & UER (Types of Lines):

Y& (Type of Line) e 3IganT (Use)
(Appearance)

ar M W@ (Continuous | ——— 399 9T (Visible Outlines)

Thick)

ge1 3@ (Dashed Thin) _— &0 wmT (Hidden Parts)

= ¥@M (Chain Thin) —_—— &g @ (Center Lines)

forTetT @ (Zigzag Line) 777 o+ uceh | sk (Break in Long Component)

@R ¥&@T (Arrow Line) — 3T @l i (Dimension Direction)
JeRiE (Lettering):

» W 3R (Standard Sizes): 2.5 mm, 3.5 mm, 5 mm (IS:9609 37JaR)

> TEAT oq J¢ &R (Uppercase Letters) &1 39di foram St g1

JraTHiERor (Dimensioning):

> U "<k (Component) i 3fd AT (Size) R Furd (Scale) & | SL1iaT ST =187
> ga&rg (Unit): fAeftier (mm) — BIS A & 3ER|

1.4 i3 § U Wt (Scales Used in Drawing)

3227 (Purpose):
T2 IUHIUTT AT AHTIC hl BT W ATk €94 7 (Proportionally) i &g Thel Sl YA T STraT &1
uaR (Type) IqanT (Use) Igreeer (Example)
Plain Scale (JTYRUT T&he) Fas AU Eg lcm=1m
Diagonal Scale (3TTSt ¥eT) W deh Heldh HIUA g ENER
Vernier Scale (affaR e I g&H AT &g H2f geant §
IETE:

Tfe fordt 33/11 kV Iuehg (Substation) T aiem¥e 30 m x 20 M, A ST Sha el dhdle: 1 cm = 2 m
1.5 W {3gd wdiek (Standard Electrical Symbols — 1S:2032)

(a) uraR 9TE R FHewe? (Power Supply & Conductors):
v @re (Line):
v 3% (Earth): +

v =ga (Neutral): £+

v

v

gfehe s (Circuit Breaker): 111
d99dR (Bus Bar): ===
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(b) we= (Components):

¥eah (Component) ydi® (Symbol)

@ (Resistor) Zigzag Line

FufdeR (Capacitor) Two Parallel Lines
gga? (Inductor) Coil Symbol

giawER (Transformer) Two Coils with Core
w7 (Lamp) Circle with Cross

AieX (Motor) M in Circle

THe? (Ammeter) A in Circle

Jieesie? (Voltmeter) V in Circle

sl (Fuse) Rectangle with Diagonal Line
=9 (Switch) Simple Break Line
i dishe (Plug Socket) Two Parallel Lines
Jed (Battery) Long and Short Lines

(c) fehr 7 gRerm (Earthing & Protection):

v 31 gataeis (Earth Electrode): dieft ¥@m & i i aifast @&
v geT 3R (Lightning Arrestor): =i @I 3R diR (Arrow Downward) |
v gfde 99 (Circuit Breaker): 3 fig 3 s # &11eh (Arc Symbol)|

Fuse

!

MCB
Switch

1)
Ny

Lamp Socket
outlet

(a)
Control circuit DOL starter

Start|73
Seal-in

Stopf— contact

0

o

{c)

Incoming supply

MCB

ELCB

Motor
circuit

Socket
circuit

Lighting
circuit

(b)

Inciming Sinks k! bus
line I

Isolator

Circuit breaker

Distribution feede
outgoing
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1.6 3RA (Electrical Diagrams — Practical

1. =Re] a@fAT (Domestic Wiring Diagram):
Hesk — {9 (Switch), didke (Socket), @ giee? (Lamp Holder), w31 (Fuse), MCB, & #Hiex

(Energy Meter)

wfhe -
v T& ol U feg § Fafa

v High arafé (Staircase Wiring — Two-way Switch)

v’ Gfche S’ (Socket Connection)

wHeae? wak &g (Color Code):
v' Wyl (Phase): e, die, e
v ggo (Neutral): et

v 3¢ (Earth): &

Staircase Wiring

Le 1 Lapam

—

2 0—e2

® 2-way

2-Way

Ladder Diagram for Motor Control

Start Seai-in

Y M N

[ | |

Stop Mor)
[]

| | )

L M)

Transformer Substation (Top View+SLD

SN NN SN SN

Isolater CT Transformer PT

GD]—#

338

Industrial Power Distribution

] I Incoming
Bus Bars
Fuse
MCB
Maotor
Feeder
Breaker

2. fefgsgam @i @ense (Distribution Board Layout):
v & SIS H — AR IwE — MCB — ELCB — faavur @mg+

v T9-gfde — drsien, diche, Hiet Afthe

v 99 SR, g feieh, 3¢ fofeh o1 JRINT ST 11 ¢
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3. e fAEsor ukay (Motor Control Circuit - DOL Starter):
v geh — siwedeX (Contactor), et (Relay), sfiaxeis (Overload), ¢/ se (Start/Stop

Push Button)
v fEor uiaey (Control Circuit):

» Start PB — Contactor Coil — Overload Relay — Stop PB
= AR ¥ # ke o7 (Indication Lamp) ST SITdT g1

v TR gfdhe (Power Circuit):

» Supply — Contactor — Thermal Overload — Motor Terminals

4. 3Iqahg @emse (Substation Layout - 33/11 KV):

v g @re (33 kV)
v 3mgaiac (Isolator)
v’ gfdhe sa (Circuit Breaker)

v gaR gigwR (Power Transformer)
v' 11 kV ¥9 (Bus)
v faa@ur ®ee  (Distribution Feeder

v CT, PT Outgoing)
5. e s@aw (Ladder Diagram for Motor Control):
udis® (Symbol) fa@wur (Description)
[1 Tueh (Contact — Gar/dg)
) Hizd a1 &g (Coil or Load)
3qlelur:

Start — Seal-in Contact — Coil M
Stop — Normally Closed Contact

1.7 3Atéi-e | fefSteat giEn &t gt a1d (AutoCAD / Digital Drawing Basics)

W@ Aiweaa? (Common Software Tools):
» AutoCAD Electrical

» EPLAN Electric P8

> SolidWorks Electrical

> ETAP (Simulation &q)

IJE=g AutoCAD Commands:

Command Function

LINE et @1 T
CIRCLE ENERLED

COPY &g 1 ufafefd =T
MOVE TE D! AR ST
TRIM AT 90T g
OFFSET THMIAR @1 ST
LAYER gy & el o ueee
BLOCK HZH ol THfod ST
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e 2ffe em@R (Standard Drawing Sheet Sizes — ISO):

gfie (Sheet) &R (mm)
A0 841 x 1189
Al 594 x 841
A2 420 x 594
A3 297 x 420
A4 210 x 297

1.8 faga g # wafeld Wt (Common Conventions Used in Electrical
Drawings)

W@ (Convention) 3t (Meaning)

fdg @t (Dotted Line) fodt g arafén (Hidden Wiring)

IRTeT W b1 (Cross at Intersection) | gae 39d & g € (Conductors Joined)

S T it (Jump or Bridge) hede? ATY # ¢ el & (Conductors Not Connected)

@R (Arrow) o7 %l fe=mm (Direction of Current Flow)

HIATHR §id (Rectangular Box) g1 3uauT (Control Device)

g (Circle) HIU AT Hehddh 3UaUT (Measuring or Indicating Device)
1.9 R Safety in Electrical Drawings

> U uRkuy # 31ef (Earth Connection) &1 W ¥4 ¥ fe@mr 91fay!

> & 4fche § WS (Fuse) a1 MCB &l 3ot AHar 2|

> W9 (Phase) 3R =g (Neutral) &l sew-3e fRifd &)

> dicest wR (Voltage Levels) St 230V AC, 415V AC 37fE ol T ¥9 § 3ifchd Hi|
> AutoCAD 3T 3 HitedaR H ®heRk Fifet (Color Coding) o1 Hal IUANT &L |

1.10 wifere feugforai | wep-uferd 3o¥ (Short Notes / One-Liners)

q (Question) 3¢ (Answer)

SLD &1 87 dH-the Tfhe & TH-t@ (Single Line) TReieha
farom

L ciieh T aQidT 872 e g1 Y13 el |

A AR T TN T BT 82 AT AT e

S STIUTH &l IUTNT o ToTT BT 87 FIhAe  fAgsur g fke  (Sequential Control
Circuits) a1 &g

fagct Wcftent & IS s 741 872 1S:2032

Tagd $1e7 o el -9 HiteaaR Ugerd el 62 | AutoCAD Electrical, EPLAN 3ic|
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TGS o (Objective Questions)
1. foga udliel &1 IS Fie T 8?
(a) IS:732 (b) 1S:3043 (c) IS:2032 (d) IS:1234
I (c) 1S:2032
2. 9% URUY St hae difoleh YT oI aLiidl & —

(a) Wiring Diagram (b) Block Diagram
(c) Schematic Diagram (d) Layout Diagram
34T (¢)

3. 3ref 9@ (Earth Wire) &1 3¢ —
(a) ot (b) & (c) diem (d) Her
I (b)

4, WAlcm=2mMHAT ISR E -

(a) Reduced Scale (b) Enlarged Scale  (c) Full Scale (d) None
I (a)
5. MU & Udls R 8?

(a) Circle with Cross (b) Zigzag Line

(c) Two Parallel Lines (d) Coil
S (b)

Statement-Based Questions (W& / TeTd UhR & UH)
1. ZSHATET SIS hael Hohi-idhel Sull=ATHT H SYFNT Bldl 8
Tred, g it arferesror emarsit # vge gt 2
2. Zigzag @ gien # fonelt ol awg & ek g & Bt B
@
3. Dashed &1 &1 W gaaT RT & farg rar 21
TTetd, Ig f&t ami & farg gt 21
4. W ST HT UGN WeT3e @ ¥ grar 2|
T, TE TiToreh ITehH S0 &l
5. =g dR I T & 8l 8l
A, =g I T HTel IT el eidl 8
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TR U9 — @Rd IR (Summary Sheet — Quick Revision)

Ha&eaAr (Concept) w4 1§ / w& (Key Points / Standard)

QIeHTHT SOOI STe TTHG0T chl T8 ATthehel TS B

e TeSITE, S&ciele™, aRIT 3R WWEEE J YA

T AR Block, Single Line Diagram (SLD), Wiring, Schematic,
Pictorial.

Uil &1 A& 1S:2032 (Electrical Symbols)

TR FRIAM AF 1S:732

G F WhR Continuous - 339, Dashed - & 4T, Chain — &g @1

L NC T Uppercase 3187, 2.5 mm / 3.5 mm / 5 mm (IS:9609)

Thet Plain, Diagonal, Vernier

[T AR Domestic Wiring, Distribution Board, DOL Starter,
Substation Layout, Ladder Diagram

Jr &S (Color Code) Phase — et/ diar /e, Neutral — &1t /e, Earth — &1

g "ueh Switch, Fuse, MCB, ELCB, Socket, Lamp, Contactor, Relay,
Transformer, CT, PT

el iche Start/Stop sed, Contactor Coil, Overload Relay

AT SEAH Logic #; () Coil, [ ] Contact

Substation SLD Isolator, CB, CT, PT, Transformer, Bus Bar, Feeder

AutoCAD Commands LINE, TRIM, OFFSET, LAYER, MOVE, COPY, CIRCLE, BLOCK

21 sfie s A0 - 841x1189 mm, Al — 594x841 mm, A2 — 420x594 mm, A3
—297x420 mm, A4 - 210x297 mm

e am Fuse/MCB, Neutral, Earth g Voltage Levels &l Tg i

|qmEg Jfeat AT T TG, TeAd Udieh, T Tohed, ST T 37T

Riotea oo AutoCAD Electrical, EPLAN, SolidWorks Electrical, ETAP

SLD &7 3837 TI-UngT WUTTEAt ol TXelidhd Ueh-<@ i fasT0T
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2 | T HeFeR U qIET

cuapter | (Workshop Calculation & Science)

2.1 9= (Introduction)

JhITT helgeis Td d8d (Workshop Calculation & Science) T& Tar fawar g S wifora
(Mathematics), ¥ifas 3@ (Physics) den =g faga sgwanit (Practical Electrical
Applications) ! Tehighd Xl & T& YA fagd guiliay & feiv & e (Field Work) & f&wme,
HIET, T, IRIAL TS H aLTH A USH Hl ¢

Ee:

> ohadl ol @aTs (Length) 3R 3R (Size) &1 FHyRor)
> U did (Power Loss) &1 A
> 3t (Earthing) iR IG=H (Resistance) &l 70T
> U9 feutme, @i dqa (Load Balancing) 3R Hiet To-|
> e @A (Wiring System) &7 fesme|
> Sutt (Energy), @Td (Cost) 3R g1t (Losses) @l 70T
> ftheg Te-31u (Field Setup) T Ud&ror 3R A (Testing & Estimation)|
2.2 & id (Fundamentals of Electrical Science
T At (Basic Quantities):
7T (Quantity) ydie (Symbol) &g (Unit) g (Formula)
Jiees (Voltage) \ Jiee (V) —
T (Current) I TR (A) —
A (Resistance) R i (Q) —
sfea (Power) 3 are (W) —
it (Energy) E Tehetiare-ger (kWh) —
(1) 3w\ &1 fFaw (Ohm’s Law):
V=IR
St V = dieest (Volt), I = 9=T (Ampere), R = 3% (Ohm, Q)

TqEHFHIT:

e fohdt Treiar (Conductor) & UR diest ST STTdT & df Ry |t 38T 1urd 7 9t & (Il araaH fRR®@)1
TR IUANT AR e, Aidhe i 3R W 9o | fohar <iraT &1

3qTeduT:

12 Vi & 6 QR IS g =
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(2) uifea & Tieeor (Power Equations):

VZ
P=VI=I’R=—
R

STaf P = «ferd (W), V = diee, [ = 91’7, R = 3y

TqEHIT:
fae wfeRy 5 T 1 W19 2 16 wf Sk forait Sott uftafda & @ 1 7 Hiex 994, ot fafe ok e
faecior & wgayuf 21
ELTIAUH
230 V& §ew 0.5 A grr @igar s — P = 230x0.5 = 115 W
(3) St @1 @Hiweor (Energy Formula):
E=Pxt

et E = &utt (J arkWh), P = aifert (W It kW), t = 993 (sec a1 hr)
1kWh =3.6 x10°]

ITET:

2 kW @l¥ 3 ¢ a& gaar ¢ — E = 2x3 = 6 KWh

Ife X ¥6 Ufd g & — Fel anTd = I36

(4) fFddre & Aaw (Kirchhoff’s Laws):
(a) awr fAaw (KCL):

fordlt i (Node) ¥ UasT e aTelt €RIsTt ol ART = FHehar arett gIRIsT T ART|
(b) Fieew fAaw (KVL):

fordit §g o4 (Closed Loop) # @+t dieesi ol diSitd IR = 01

IGGRT: Hel-od Fiche o fasawor (Analysis of Complex Circuits) &1

(5) garar & gHiewwor (Efficiency Equation):

Output
di Input 400
3algYun:
g AT & 1000 W 3Ye fear & 3R 3mseyqe 850 W & —
850
N = 7555 % 100 = 85%
(6) R % (Power Factor — pf):

pf = cos¢
SRl (p = dleest 3R YR oh sid Tl l0T
aref:
pf = 1 — g ufadHt o (Resistive Load)
pf<1 —»g@@am%ﬁﬁa?ﬂg
FH pf — 3178 i 3R F garaT, 37 HUfAe T GUR forar irar 21
ELAIAK

1000 W #iez 5 & Feldl & — e Hatt = 10005 = 5 KkWh
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2.3 faga srgurdnit 8q erd ToIa (Basic Mathematics for Electrical Applications)
T sragrumd (Mathematical Concepts) fagd ufRueli & f&HTe, 70T, qerr ATaglies o & fig
A AL & | 1a < 718 701G MPPSC utelt o ol wi &1
(A) 31quTa Uq AT (Ratio & Proportion)
IqET:
AW (Transformer) R JfA-gA®HR (Auto-Transformer) & dieest HFUTd qT < U
[EEAGER:(
it

Vi Ny
. V. N,
STef
Vi, V, = UEAT 3R A6y dcest
N,, N, = & & 9@
EAIAUK
I 230/115 V iR F S35 & 200 o & &
230 x 200
N; = = e = 400
(B) wifasra Ud @ (Percentage & Profit)
ELDIUR
el @rTa (Material Costing) @ St sad (Energy Saving) @l o1 ||
ELAIAUK
1000 W gieR it erar (Efficiency) 85% &1
g = (100 — 85)% = 15%
Fgfd 150 W St 74T o €9 & T2 & @l ¢

(C) gryror =9 (Simple Interest)
GEE
[ PXRxXT
~ 100

o

et

P = a9+ (Principal), R = T & (%), T = 987 (W)

L IIAUH

310,000 IR 10% =TS X T 2 91 & AT =
I_lOOOOXlOXZ

100 = X2000
(D) &%a T 3aaq (Mensuration)
JrHid (Shape) &% (Area) AEaT (Volume)
3ad (Rectangle) LxB -
39St (Triangle) 1 x Base x Height -
g (Circle) T’ -
d (Cylinder) —~ nr’h
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3aIeut:

Wil &l 88 (Steel Rod) @18 2 m, &9 2 cm —

r=1cm = 0.01m
V = mr?h = 3.14 x (0.01)? x 2 = 6.28 X 10~*m?

(E) Beiurafa (Trigonometry)
fagd diet (Pole) a1 A &ieie H $=1g a1 g Hebtei &g
T
g = =m$ (Height)
tane = 3 (Shadow)
L ITAUH
10 m 3T Ui & BT 5.8 m Bl
tanb = % =1.724 = 0 = 60°
2.4 Ea i) Electrical Material Science
) g | T ITE0T
T (Property) 3 (Meaning) (Formula / Unit) | (Example)

YRT I Udled e ol

Resistance)

retehdT (Conductivity, o) S/m Cu: 5.8x107 S/m
9T
Jerehal (Resistivity, p) | Ud @68 9 §A®A AT | O-m —
drg Ut (Temperature
o ( P ufd °C R &1 ufiad= 1/°C Cu: 0.00428/°C
Coefficient, a)
uraTIdr (Permittivity, €) | faga &5 § Sft Haror F/m Air = 8.85x1072
qah UIATRIAT | geehid T hl
.. & e — Iron = High p
(Permeability, p) &HdT
SR Eace Jfed | ced ¥ U dices! g
ST = ¥ € kV/mm Mica > Rubber
(Dielectric Strength) &qHdr
zgae Y (Insulation |
( HheaeR g 3 & T I AY | MQ —

Tree (Conductors):
a1q (Metal) AgehaT (Q'm x1078) fewquit (Comments)
@z (Silver) 1.59 TAUS TATeTeh, TE
%W (Copper) 1.68 H-eh dTeleh
TMAATA (Aluminum) 2.82 Eohl, &l
I (Iron) 9.71 I Yl

AT ITART:

> Copper: 3faiie aEafam &

> Aluminum: faaRor «rei #
> Silver: uRgrg @ (Precision Instruments) #

ToppersNotes / 9828-286-909
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ggaifen gt (Insulating Materials):

u&R (Type) Igreeor (Examples) 3IqanrT (Application)
319 (Solid) PVC, T (Mica), TR I, TARER
%d (Liquid) TOHER S 58 d S
9T (Gaseous) SF,, &aT (Air) lche st
2.5 ' id (Electromagnetic Principles
(1) Fwitm &1 @ (Coulomb’s Law):
F= kChCIz

Stet F = 9 (N), (4, 2 = #1627 (C), r = 4 (m), k = 9x10° N-m?/C?
s
FeT HATALT o U o HHTIUTAT qT I o 9 o GhHI-UTAT aidl ¢l

(2) gehra &= diwar (Magnetic Field Intensity):

H_NI
"L

Stel H = Magnetizing Force (A/m), N = 2, I = 4T, L = Jdh1g U &l @ia1g
Forad 99cd (Flux Density):

B = uH
(3) & F1 fagadeshia Ieur faw (Faraday’s Law of Electromagnetic Induction):
do
e=—-N—

dt
STel e = Rd $uAT® (Induced EMF), N = ¢, & = Jahid i (Weber), t = 973

ITET:
100 = &I Sizad F 0.02 Wb Twia 0.1 Sae & yafda dar g —

100 x 0.02
e = —T = =20V
(ko1 g gifan € T O o1 97 oot &7 fadly et € - Lenz’s Law)

(4) &= %1 faw (Lenz’s Law):
Ud eAU® (Induced EMF) <t faeim 9¢a 3 uRad o1 fadiy st @ fSred 9 3= g2 2l
IYLNT: sifchTT FOEeH, geevM A

2.6 R T ST 9T (Heating Fffect of Flectric Current
I & 7w (Joule’s Law):

H = I?Rt
Stel H = F1 35t (]), [ = 9RT(A), R = 09 (Q), t = FHI (3)

SIYTIOM:
ST T Tt Aeeh & ol € i fagd ot oAt § afRafdd gl Sl 81
IYANT: Scifcech TR, Bley, Ty, Iod, JIes 9T TR 3T |
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Jaladul:
I 2 A 9T 5 QIR T 10 e yaed el & —
H =I2Rt = 22 X 5 x 10 = 200]

2.7 g3t o (Workshop Mathematics)
1. U@ U4 §AUT@ (Ratio & Proportion)

vV, Ny
v, N,
2. YR A (Simple Interest)
L
100
3. #9T (Mensuration)
I T AFHA = T
I T A™AH = rzh
IR
10 cm HTH dTel ATHR dld & TIe HT &

r=5cm = A = 3.14 X 25 = 78.5cm?
4. Beuiatg (Trigonometry)

Height
Shadow

tan0 =
ITEIT:
8 m 3T UIdd hl B1AT 4.6 m —

8
=—=1.739 = 0 = 60°
tano 16 3 0 =60

2.8 |ean ud Afef o (Safety & Earthing Calculations)
a1ef sAwers @1 AY (Resistance of Earth Electrode):
o2 kerlil;
R=om™ g

1

STet
R = 31f T4 (Q), p = &1 Aehal (Q'm), L = @a1E, d = =9

A= 7 (Standard Values):

> Iuchg AT < 0.5 Q

> WA AT <10

g A (Insulation Resistance):
I IUSHIOT: TR (Megger)

STl V = e& deest (V), 1 = wtehst e (A)
wigpa W > 1 MQ (e e & o)
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g ol (Practical Calculations):
1. & (Current) < 7orT (3-Phase):
P

[=——
v3Vcosd

3Iqrgeur: 10 kW, 415V, pf=0.8
10000

y =172 x415%08
2. dieest 319 (Voltage Drop):

= 17.4A

Vg =IXRXL
3. UmER @™ (Power Loss):

P, =I?R
mﬁﬁw%aﬁ%mﬁﬁ%m%%awwm&w%

4. g uikads (Unit Conversion):

AT (Quantity) Fqiaur (Conversion)
Power 1W=1]/s

Energy 1 kWh = 3.6x10°]

Time 1 hr =3600 s

Current 1 A=1000 mA

Resistance 1 kQ =1000 Q

Power 1 HP =746 W = 0.746 KW
Length 1 m =1000 mm
2.9 qhATT ¢ (Practical Workshop Calculations

1. &aeT AER 994 (Cable Size Selection):
v' 10 kW, 3-Phase, 415V, pf=08 -1=174 A
v’ I9gad dhedl: 2.5 mm? Cu
2. dicest gy
v 20 A, 100 m @t ohaer, R = 0.018 Q/m —
Vg =IRL =20 X% 0.018 X 100 = 36V

3. Ut @i
P =I?R = 20?% x 1.8 = 720W

2.10 4 TRuft (Short Notes /| Formulae Summa
JqUrRoT (Concept) g (Formula) g&1s (Unit)
3T & | V=1R \%
e P=VI \
Fotl E=Pxt J @t kWh
q&tdr n = (Output/Input)x100 %

ToppersNotes / 9828-286-909
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Jragmren (Concept) g+ (Formula) g&h1g (Unit)
S ya H - ?Rt ]
Telrd d=BxA Wh
TEHH EMF E=444fN o, \
We<ayut W9 (Key Relations):
JqrRoT (Concept) THtevor (Equation) fazaiiia ¥ (Expanded Form)
Power Factor cosg = KW/KVA —
Magnetic Flux ®=BxA Flux = Flux Density x Area
EMF e=-Ndo/dt EMF = & uiiad- x &=

TES ¥ (Objective Questions)
1. W & fgw fhy W AN Elar &2
(a) Non-linear circuit

(c) Linear circuit

34T (c)
2. Aykar (Resistivity) i SI 318 T 8?2
(a) Q (b) O'm
I3 (b)
3. U fheliare-ter = ?
(a) 360 ] (b) 3600 ]
I (¢)

(b) Magnetic circuit
(d) Capacitor circuit

4. R EMF uftada & fadie & & aedn & — g forg fom @ Fa gar 82

(a) Faraday (b) Coulomb
3 (¢)
5. UTaR thaed &l 3ahTs —
(a) kVA (b) kW
342 (c)
6. U hl AYHdl TegAATH & —
(a) atfd= (b)=m
3a: (b)
7. arreet #efie ot qarar -
(a)o (b)1
342 (c)
8. DC @I 3mgRi (Frequency) —
(a)o (b) 50
34T (a)

(c) Q/cm (d) mho

(c) 3.6x10°] (d) 36x10° ]
(c) Lenz (d) Fleming
(c) None (d) kVAR
(c) & (d) srgE=
(c) 100% (d) <1

(c) 60 (d) 100
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9. 37 Ay (Earth Resistance) g7 91T —

(a) 3= (b) Aew (c) A=
32 (C)
10. 1HP=?kW

(a) 0.746 (b)1 (c) 1000
34T (a)

Statement-Based Questions (H& / TeTd YhR & UH)
A 1 FATH dHhae Jahra aRuell W @] Edr 81 — Ted
Lenz @1 = EMF & fe=T Sdrar &1 — 9@t

Seft = QUfeRd X THT BT 81 — Fat

qTaR thereX &l 3ahTs KVA €1 — Tad

1 kWh = 3.6x10° ] g1 81 — et

3Treef Hefi &t garar 100% &idl 81 — &t

TTIHT S TR dis T T4 F5dT 2| — Fer

AT 1 ey FraT 3feren &1 3T 31T erdl & | — |

©® Nk WD

(d) 7ga 3=

(d) 0.5
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