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Example 11.6. ' Draw the wiring diagram, schematic diogram and single line diagram of two
lighes in parallel controlled by one swiich,

Solution: ~ Sce figure 11.6 (u) 10 (¢),

N
L
N
SWITCH 4 L2
BOARD 7
% S J# o |8
1lsa

(a) Wiring Diagram (b) Schematic Diagram (c) Single line Diagram
Figure 11O
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Examplc 115, Draw

o € Wiring
I Seres controfleg by one i

Swiich,

lights diagram, schematic diagram and

single line diagram of two

Solution:  Sce figure 11.5(a) 10 (c).
N
P |
LAMP-| LAMP-2
7 [ I
N I [Fi | /
SWITCH L O | %
BOARD ; T
L
o) [ o
[é_-swmu Ké-s | & ’
2 |

(a) Wiring Diagram (b) Schematic Diagram (c) Single line Diagram
Figure 11.5
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Elamph. 11.7. Draw the wiring diagram, schemaric diagram and single line diagram of one light,
mlr. ceiling fan with regulator and one 5 ampere, 3 pin plug point, each conirolivd by individual switches.

)

€ Solution:  See figure 11.7 (a) o (¢).
N :
= |l _".I'l J
O A\
' LAMP FAN
R=REGULATOR "
[
|
SWITCH . |
BE}AHD : :I _____ . ‘ﬁ":
— ! =L SOCKET | |
l RO\ ! L(z)*jf'— £, L F
5 o7 L+ .| SOCKET & 4& !
ALA tpaft,

: | ¢ [F

S| S253 SOCKET
(a) Wiring Diagram (b) Schematic Diagram (c) Single line Diagram

Figure11.7
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Draw wiring diagram

1) iwo power Plug points
{1} one power poin Jor refrigerarar

(i} ane power paint for elecric iron
Solubon : Seefigure 11.8,

CIRCUITS

of the following poinis in a house.

'I5A,3PIN
' SOCKET

=

PLUG
POINT

f 2

ISA
SWITCH

Poinit

:

=
for
Refrigerator e

Wiring Diagram

Figure 11.8

POWER POINT
F OR
ELECTRIC 1IRON
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Q.1 Draw a neat sketch of pipe earthing and also give its dimension.
qrgy ST o1 Wes @I 915 Ud 39T AU i fef@g)

CAST IRON COVER

FUNNEL LUG

ANE 44 AEN l

S

275m
CEMENT /
CONCRETE

il
Ly

185 mmE

| g

EARTHWIRE

38 mm & G.l. PIPE

|
|
|
|
CONCRETE I
|
I
|
|

ALTERNATIVE LAYERS OF
CHARCOAL AND SALT

SALT LAYER

12 mm @ IN G.1. PIPE

CHARCOAL LAYER

Pipe Earthipng
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Q.2 Draw a neat sketch of Plate earthing and also give

its dimension.

e 3ffefTr &1 T F@TfRT 13T ud I9eht A9 oft
feifEa

TR e mmemim T el m S

ENLARGED DETAILS oR
w BO0xE00xB, 35
G.L PLATE gy
A SR TR
ALL DIMENSIONS [N M3, o ik R
150 600
Piate Edrthing

- { 1312
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Q.3 Draw the diagram of pole mounted substation.

Oel H13ce I& & R g1

STAY
WIRES

RANSFORMER

.
]

INPUT

*

I =+ SWITCH FOR MAI
STREET
LIGHT ING

N
CH

1
# IID%?
SWITCH SWITCH ‘SWITCH

FOR FOR FOR
FEEDER FEEDER  FEEDER
Ma.l Ma. 2 MNed

STAY
WIRES

1 SOL ATING
SWITCH
OoR
GANG
OPERATED
AWITCH




Bharat Nirmalkar Sir
Q.4 Draw the diagram of steel tower of 66 kV single circuit

transmission line.

66 kV e Tfdhe ciaimem @8 o Wie 2ax &1 ARG F414|

66 kV Steel Tower (Single Circuit)
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Q.5 Draw the diagram of steel tower of 66 kV Double circuit
transmission line.

66 KV gae diche giafAeE amgq & e eax o1 = a=md|
.
OO
i
T Sn a-zm'l

b = H]

PR
Q

Cf—ain—

66 kv Steel Tower (Double Circuit)
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Q.6 Draw a single line diagram of 33/11 kV substation.
33/11 kV G &l el g S a-153 |

33KV
INCOMING LINE
G.0. SWITCH
LIGHTNING
ll* ARRESTOR SET
l - 33KV BUS BAR
33KV G.0. o 33KV
SWITCH UNIT-1 SMTCE'I?E'HITQ
2 MVA, 33/11 KV 1 MVA, 33/1 KV
TRANSFORMER TRANSFORMER
o INCOMING 0| INCOMING
11KV 0.C.B.-1 . 21 41KV 0.C.B.-2,
11K V. !
BUS BAR-1 11KV BUS BAR-2

%/ %(ISOLATOR

/

»_o—*2}—0_o0—
L._o_\-?_
) o0—°}—0._ o

! {
PET1 111 (e
HigliS

OUT GOING FEEDERS OUT GOING FEEDERS

G730 14 33/11 bV T2 &V 71 {73 977 TR
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Q.7 Draw the diagram of Buchholz Relay.
el Rel &l o= s 18|

RELEASE COCK

e il

e i T L LA o B

o o — —— — — — — — o —
i e i o — — o o s
L O D R O SN SN SN S B NS SER S BN S s
o o - o — — T — — — —
e — — — — — — — T — ——— —

T e TO TRIP
Ty R e AR e T e = CERCLIT
_____ RMERCLIRY
o (e e FWITEN
FROM Sl TR bty
TRANSFORMER - SR ) o T e M S N 1O
AT, e e e e CONSERVATOR
— |~ —— - R LT T T T T T T = —

= HEn i T T e T E mwr R e N S

TEST COLCK

Q. 80raw connection of CT andP T for measurement of current and voltage.

©T9 UE a9 B10H s Hgeh &, 21, gal, 2. &1 &-aeH Massy)

" -T Volme few
Eqﬁ;?l? ” ETE._—LM- iCb
PT

Lo
Ve ":r.na 4

R

oDror

yaf 1}')_ ME'ﬁ':p"u-lT{mf-“-"'E-

'q Y 'fc.lLflf!‘ T
FIE & o Lu*ina cTA PT.

e uﬂli‘ﬁat b Cu
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Q.9 Draw the connection diagram for extension range of voltmeter and ammeter by

using series/shunt multiplier and CT/PT.
Y. &, Ot &, vd [ / vve & g aieedter 9 ofter & g i & e seeem

ETHUM 9157 |
A L-tuli--'rlfn
g '-IFF I"‘!‘ K ) 1‘_
wqha f 8
,L Upl ek

F‘ﬁf“} ‘= Eygnsion dne Pange o volimeley
"-I-'S.'lﬁa fealef mnuleplieh

Y e
At Fule
Sl-lppl'uf
vl ¢
1"3 Fuss -
Fuit
et
ol =
" Ll Eﬂ_ﬁie wplEmnektd
I_—‘a{LJ _E-._.J;-l!-l"llfp.ﬁ q__, Emﬂlrf Ok Loldm e ml.a P 'r_,
F ‘\s @ 3ty
F‘HF'.F'"'I il;_q‘__.[ E
il dage ]
! 1’6 (o)
"t,_ '

Fate ﬂatqj. 1— Exdentivi ~ha e larjt o=

£ipapn ey un'r-& Slhun -

selensiom Hax f’“a" The Previen e eV
“’ﬂ‘-na i

j:;au} - E
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Q.1 Draw the different parts of ZMVA Transformer.

Conservaior Tenk
e

Fig. - Parts of 2MVA Transformer

Q.2 Draw cross-sectional view of assembled DC machine.

Termmal Box

e

- Field windings
Shalt
L

: W onrryatabor
Commutator

Eegrents
Armiakure
e S e mﬁd“im
In tetpole
Pole shoe

=

Fig. Cross section of DC machine
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Q.3 Draw the diagram of construction of 3 phase alternator.
or
Draw the diagram of cylindrical & salient pole rotor.

3 Phase AC Output

Yoke
Stator Core
Windings Slols

3 Phase Ammalure Windings
Cylinderical
Salient Pole Non-Salienl Pole
Rotor Field Winding
Brushes
Slip Rings

Salient Pole Cylinderical Pole
Construction of Alternator
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Q.4 Draw the diagram of construction of 3 phase
induction motor & different types of the rotor.

R'_%'"'Ef" hﬂud]aﬂ ﬂ"ll.ﬂﬁg’ f—f_??.F{uru_H— ;

: Rotor Core e

Alurminum } %
or Copper £y
end ring

Shaft % 3 Rotar bars

(Shghtly skewed)
Slip Ring Type Rotor
A Squirrel Cage Rotor

Fig : Construction of 3 phase Induction
motor & different types of rotor of
Induction motor



Bharat Nirmalkar Sir

Q.5 Draw the control and power wiring of DOL Starter.

Control Circuit Power Circuit
Phase —ep— RY B

mee (3 - _- _________________
o/L & R e |

____________________

mmp STOPPB % ggg+ c

......................

m=) STARTPB —|9 .(ND) A2
gggon
HOLDONCONTACT | | © <
m|12 13
e Al
CONTACTOR W E71 ] i
<] Il 9ol T8

Induction

e motor

Fig : Control wiring & Power wiring of
DOL Starter of the Induction
machine.

NEUTRAL ——AD
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Winding Techniques

Example 6.5. Develop a simple lap winding for a D.C. machine having 32 armature conductors, and 4
poles. Also show equalizer ring.

Solution: Forconstruction it is necessaryto find out the back pitch and front pitch. In case of simple
lap winding these can be calculated by using the following formulas:

el T
2 F
. h=y=x2
{where Z indicates to1al number of conductors and P indicates number of poles.)
In this example

w1
el 2)

=32 and P=4
5 yty 32
2 4
and ¥y—¥; = 2 (for Progressive Winding)
or yyty, = 16-
and _].l!.-_'|.'f=2
or 2y, = 18
13
Y= 9 =9 hence ), =7
Table
SNe. | Back | Front 5.No. Back Front
side side side side
3= yy =T =9 y=7
1. 1+9=10 W0-7= 3 9. 17+9=126 26-7=19
2 3+9=12 12=7T= 5 10. 19+9=28 2B-T=21
3 549=14 14-7= 7 11. 214+ 9=30 N-7=
4 7+9=16 | 16=T= 9 12, L B+9=3 | 2-T=
5. 94+9=18 18=T7=11 13. 2549= 2 2 'Il,ril'?
[34] [3
f. 114+9=20 20-T=13 14. T+9= 4 4-T7=29
(36) (36)
T 13+49=122 22-7T=15 15. 2949= 6 6=-7=131
(38) | (38)
8. 154+49=24 | 24=7=17 16. 1+9=8| 8-7=1
1 (40)
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6.10.2 Commuiator Scgments )
Each armature coil should bé connected to one commutator segments by taking end conneclions,
see figure -E._'i‘.[ {a).
6.10.3 Equivalent Ring Diagram and Brushes
. Ring diagram can be drawn by placing the connected c:m b
conduciors as in the main diagram. See figure 6.31(b). This diagram is bel
position of the brushes. G:nilmlly the diil'ﬂ:lhln of the emf generated in the conductors ufldﬂ t.hi
influence of north pole is taken downward and under the south pole it is taken upward. 50 meeling Pﬂv:rlnll
of the emf of two condutors will indicate the place of pasitive brushes while the separaling point
indicate the place of negative brush. Afler finding out the position of the positive and negative b FuShes
on the ring diagram, transfer Lhese 1o corresponding points on the main winding diagram and provide the
required number of brushes on the commulator segments.
6.10.4 Equalizer Rings ,
The number of equalizer rings depends upon the size of machine. A very large armalurc may have
as many as 10 equalizer rings. However connections (o each equalizer should be equal to half the number
of poles. Figure 6.31(a) shows the provision of two such equalizer rings.

Example 6.6. Develop a simple Lap Winding for & D.C. machine having 36 armature conductors and

ductors together instead of placing the
employed to find out the

& poles.
Sululinu.: Y ¥, IB_EFnr ty=12
2 6
and WY = 2 (for Progressive winding)
S0 &y, = 14
.- ¥ = i
Table
S.No. Back side Froni side 5. Ne, Back side = Fran:n’de‘
=7 %= n=¥ Yy=2
1 1+7= 8 8-5= 3 10 194+ 7 =26 2-5=121
2, 3+7=10 | 10-5= 5 11 21 4+ 7228 28=5=23
3. 34+ 7=12 12-5= 7 12 34+ 7=230 N-5=25
4, ¥+7=14 | 14-5= 9 13 25+7=32 2-5=27
- 947=16 16 -5=11 14 27+7=34 34 —-5=729
6. 11+7=18 18=-5=13 15 29+7 =135 36 =5 =11
7, 13+7=20 | 20-5=15°| 16 +7= 2 L5 -3 |
. 38 '
8, 15+7=22 | 22-5=17 17 3-3+T={ 4] Eiﬂlj-.:ﬁ
& (40 :
9. 17+7=24 | 4-5=19 18 B[+7= ﬁj [;ﬂlﬁ— i
(42)
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1 rype of winding is most suitable for machines of high voltage and low
Bh%ﬁeﬁﬁiﬁ% Kﬂwu_gpuiuu must be remembered in case of Wave Winding:
(i)  y, andy should be nearly equal to pole pitch.
(i) luIhhtypcﬂfl'indln;bmhpdt:hnmhudﬁ,mhqulmmhum:nrtlﬂtmarlre
difference of two.
(iil) ;.lndyr:hmulmhmunumhr
(iv)  Forthe scparatc winding in case of Duplex wave winding the commutalor segments, number of
the coils and commutator pilch should be even.
(v)  While calculating the piiches, if in the first formula + ve sign is taken, then Lhe winding will be
known as ive winding, but if — ve sign is taken, then the winding will be known as
retrogressive winding. Although in cilher casey, may be greater or less than y,.
The number of commutator segments should be equal 10 the number of coils or equal to half the
number of conductors, in single lurn coils.

(v)

(vii)  The number of parallel path in wave winding will be equal 10 two. So whatever the number of
poles, only two brushes will be provided, however these may be increased 1o four.
(viii) Total voltage induced ie. £ will be equal to vollage induced in one conductor multiplied by the

number of conductors per parallel path ie. Z/2
Total current of the machine will be equal 1o current flowing in one conductor or in one parallel
path multiplied by two.
Example 6.9. Develop simple wave winding for a D.C. machine having 34 armature conductors and 4
Poles.

Solution : y, Ilﬂjrﬂnhﬂ calculated by using Lhe following formulae

(ix)

L% o=l ~(1)
2 P
Y=y =.x2 ~(2)
or B =X ~(3)
S0 Rty =H+1 (for Progressive winding)
2 4
or Yty =18 taking y, =y,
hence ¥, = and ¥ =9
Table
§No. |  Back Front | SNa | Back Front
side side side sde
h=9 =9 =19 :'I'P
L A+9=10 | W+9=19| 10. | 27+9= 2| 2+9=11
(36)
r 19+9=28 B+9= 3| 11 MN+9%9=2 | W+9=29
) (37
i 349=12 | 13+9=21| 12 W4+9= 4 | 449=13
(38) |
4, M+9= 3 3049= 5! 13 149=2 | 2+9=11
(39)
- § S+9= 14 H4+9=23| 14 IN+9= 6| 6+9I=1F
(40)
6 B+9=32 RN4+9= 7| 15 1549=24 | 4+9=13
(41) |
7. T+9=16 16 +9=25| 16. N4+9= 8| B+9=17
2 (42) |
8. B4+9=34 M+9= 9| 17 1749=26 | 64+9= 1
(43) (33)
9 94+9=18 1849=27
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SIMPLEX WAVE WINDING:

Developed diagram of a simplex 2-layer wave wound armature winding for a 4-pole
generalor with 26 armature conductors.

Here, Y, =(26+2)/4=6or 7.
Taking Y, =7, we have Yg= Y =7,

WINDING TABLE:

Sr. | Back connection Front connection

1to(1+7)=8 Sto(8+7)=15

ll 15t0(15+7)= 22 2210(2247)=29=29-26=3
3to(3+7)=10 10to (10+ 7) =17

; 17t0 (17 +7)= 24 24t0(24+7)=31=31-26=5
Sto(5+7)=12 12to (124 7) =19
19t0(19 +7) = 26 2610(26+47)=33=33-26=7
7to(7+7)=14 14to(14+7)=21
21t0(21+7)=28=28-26=2 2to(2+7)=9
9to(9+7)=16 16to (16+7) =23

N 23t0(23+7)=30=30~-26=4 4to(d+7)=11
11to(11+7)=18 18 to (18 + 7) = 25

P 2510 (25+7)=32=32-26=6 6to(6+7)=13
EM 1310 (13 +7) = 20 20t0(2047)=27=27-26=1
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Q. Draw the diagram of long corridor wiring (Godown wiring)

L4

N
L+

SUPPLY

4
p

.
5

__FUSE

o &
e
-

one way S1 Twoway §2 Twoway $3 Two way 54
switch switch switch switch

Godown Wiring diagram.
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Q. Draw the diagram of staircase wiring using two way
switch.

ON Door

Suplly
220 AC or
110

Door

Stair case wiring clrcuit diagram
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Q. Draw the diagram of 3 point starter for DC motor.

Starting No volt coll

OFF ¢ -
Soft ifon piece AN -

Slarier handle

Spring

Over load
relgasa

i Lever Triangular
],, & Iron plece

3 point starter
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Q. Draw the diagram of 4 point starter for DC motor.

Fﬁur Point Starter



Bharat Nirmalkar Sir

Q. Draw connection diagram of fluorescent tubelight.

STARTER

£
L

40W,. 50V
HOLDER {3 FLUORESCENT TUBE — HOLDER
CHOKE 1 - WAY
SWITCH
19,230V
2 50 Hz .
P L N

wiring diagram of fluorescent lamp
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Q. Draw the diagram of Resistance start & capacitor
start and capacitor run single phase
induction motor.

Centrifugal
| switch or Relay

L 2 i i
o
£
"]
=

3 Tt Vv g RafXa > Rin/ Xy
supply = -

=]
E o

.T

Auxiliary Winding

(a) Resistance start single phase IM

1- Phase
supply

Tc

R

: {SE
o @ AAN——Ads

Auxiliary Winding
(b) Capacitor Start capacitor run motor.

Cs

<
Main Winding
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Example 11.59. Draw the elecrrical circuis diagram of the “Domestic Refrigerator’
Solution : See figure 11,59,

STARTING RELAY
THERMOSTAT CONTACT

d o
a-FIXED
OVABLE | T
¢ LHE] S RUNNING
i :: SUPPLY C‘DE”W s ,L'g i WINDING

o
OVERLOAD COMPRESSOR
PROTECTION MOTOR
—— 10—

Elecirical Circuit of Domestic Refrigerator
Figure 11.59
Example 11.60. Draw the elecirical circuir diagram of the window type “Air Conditioner”’,
Solution : See figure 11.60.

STARTING RUNNING COMPR
:muznnnﬁﬂ CAMACITOR. - PARRENER MOTOR
3 o SWITCH
e 7 1

THERMOSTAT y;i T
F
UsE A _,mjnfm

e Pt c
| $ CONTACTS i
A.C.SUPPLY . 0 uu‘ﬂ:ll
s STARTING
OVERLOAD WINDOW
PROTECTION ililm ',:‘E'

Electrical Circuit of Domestic Air Conditioner
Figure 11.60
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Example 11.14.  Draw the wiring diagram of double siarcase wiring by using looping system,
Solution:  Sce ligure 11.14 (a) W {d),

35//: LAE!é‘lP’I Lﬁ? 2 EL?]' Sl:'f N

P— N

3|9 (9] Q) &

SRR (a) Off pasition (b) L, in On position
L L2 L L,
Q @4
i e N
P p—

CENE I

S Sa Sy S, S, S
(c) L, in On position (d) Off position.

} Figure 11.14
/q.h / Example 11.15.  Draw the wiring diagram in lpoping system for a lighting circuii, generally
roguitred for o long corridor or a godamvn.
Solution: (i) See figure 1115 (a).
In this wiring diagram any number of persons can enter the corridor or godown at any end, and

pperate the lights one by one.
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(n) See ligure 11.15(by. In '
his Witing diagram i will not be possible for 1wo persons 1o enter Lhe

corndor al the same end and pe|
: hen it PEIOrm ihe whale Procedure one alier the other, and also the circuit will nol
funcuon when the master switch is in "QFfF posilion . il wi

N —

p— =
L'I Lo Ly Lg
Ilr-l'
¥

- \ i

TWO WAY S, So S3 S4 Ss
SWITCH (a) Wiring diagram
N

— | SN SIS

2] (& & |&

ONE WAY S S2 3
SWITCH TWO WAY
SWITCH

(b) Wiring diagram
Figurg1).15
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