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ELECTRICAL DESIGN & DRAWING
fufia ang . d9 92 [Aftrhad 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70

Ae: () ¥UH I AATE 8, 99 7 @ fagT diT & I g |
Note : Question No. 1 is compulsory, answer any THREE questions from the remaining.
(ii)  NF v & G 97T ) FHER T qrg g Hord |
Solve all parts of a question consecutively together.
(iii) A% §9 F1 79 98 & I Fiford |
Start each question on fresh page.
(iv) @11 9TaT3n 7 3R B4 %) a7 37 sgare @ T 8 |

Only English version is valid in case of difference in both the languages.
1. (1) e s PafEa uhey § gmme: 5o 3999 g6 8 &
(a) IHATH-3T g9 g2 (b) i=ET
(c) g aferum fet (d) SuuE aft
Main components generally used in any contactor control circuit are

(a) ON-OFF push button (b) Contactor
(c) Thermal overload relay (d) All of the above

2) Tt eer srem we fomer gy = fawe fopan s aar 2

(a) wHafess s (b) amafon g™
(c) TUshel {WiF =A™ @) SHwafid
Any simple alarm and signal circuit can be divided into
(a) schematic diagram (b) wiring diagram
(c) single line diagram (d) All of the above

(1 0f12) PO,



EE304

(2 of 12) .1006 -

(3) T e wrdd o yam foran S 2

(a) 3-¢ Tosrlt Sy wiei | (b) 3-¢ Teera far Sor Aedi |

(© (a) 3 (b) 3 (d) S A A B T
Rotor resistance starters are used for starting
(a) 3-¢ squirrel cage .M. (b) 3-¢ slip ring LM.
(¢) Both (a)and (b) (d) None of the above
(4) FRRE ATHE H 3G H o fore fop wgred w1 v R R 7
(a) PESTIE (b) S
(c) HIHI (d) e
Which of the material is used to insulate the segments of commutator ?
(a) Fibre glass (b) Plastic
(c) Mica (d) PVC
(5) e e ¥ Ee e W AR 3
(a) A eH (b) FeRdeH
(c) | (d) Ul G+
The main parts of a D.C. machine stator
(a) Main poles (b) Interpoles
(c) Frame (d) All of the above

6) UHAH, wef o gw 3w i wem Edl 2

(a) dieH s T H HH (b) dicH 6 HEAT % S
(c) dicw H HE § =Ml (d) I H | S T

In a D.C. machine the no. of brush arms is equal to
(a) less than no. of poles (b) equal to no. of poles
(c) greater than no. of poles (d) None of the above

(7) Ta-urdia yeR ) Huse gAW BN

(a) = (b) e

(c) I G (d) Il A & B TE
Double layer type windings are always

(a) closed (b) open

(¢c) both of the above (d) None of the above
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foreft o Hied d Ay S e W
(a) wfeH-T[UIieh | &R (b) o2 o T &
(c) Teaftn ador &m g (d) I A HH &I

In an induction motor if air gap is increased then
(a) the power factor will low  (b) windage loss will more
(c) bearing friction will reduce (d) copper loss will reduce

21 SeTade! & G TRETEH % 20 Sreh-oey wier e S @
(a) drees Afam & ferg (b) shret Afam & fag
(c) Wa-fewta dfam & fog d) u-fady Afam & fog

To run two alternators in parallel, the dark lamp test is performed to ensure
proper

(a) Voltage matching (b) Frequency matching

(c) Phase difference matching (d) Phase sequence matching

TR Wb HET FRe 3 S ferd 51 1 efteh i@ 2ian &
(@) Yo (b) m—
© >r— @ )

As per LS. the symbol of brush on commutator is

@ J— b) w—

@ >— @ r—

T R B % Teru Rk et &1 9H Fr1 7

(a) 0.56 (b) 0.6

(c) 045 (d 0.62

The value of staking factor for square step core is

(a) 0.56 (b) 06

(c) 045 (d 0.62

T kW emar 6 fop g e & Giew ) ged seH W v / 91
(a) WeaI | (b) weaR |

(c) Rrwagl (d) S el HE T HHATR |
On increasing the no. of poles in same kw D.C. machine, the flux / pole
(a) increases (b) decreases

(¢) remains constant (d) Nothing to be said

P.T.O.
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ShaEel Tl AT H AN B & |
(2) T HA T BT 2 |
(b) wefia <t 3= g A R |
(c) E.MF.3a-wn i gidifeg 6 gen &7 8di 2 |
(d) 3uE gl
Advantages of fractional slot windings is / are
(a) low copper used
(b) high efficiency of the m/c
(c) low harmonics in the EM.F. wave form
(d) All of the above
T ST W % Wl H 24-@H, 24-F0SeH d 4-eg 2 at qof fisr v -Fose &
fore =& e Erm
(a) SH-F=a=6 (b) Ww=-f=a=5
() d®-fr==5 d (2) 3 (b) TF
Stator of an induction motor has 24 slots, 4-poles and 24 coils then for full pitch
lap winding find correct answer.
(a) Backpitch=6 (b) Front pitch=3
(¢) Backpitch=35 (d) Both (a) and (b)
s et Qe aiefE 3 s e ) e v e ) He B F
2

(@ 1:1 (by 1:2
(c) 1:4 d 2:1
The ratio of no. of coils to no. of slots in a single layer winding armature is
(ay 1:1 (b 1:2
© 1:4 d 2:1

T AT FER 15 Amp Siehe - wifia ot s for g @

@ A o AL
© A @ A

As per LS. the symbol of 15-Amp socket outlet with switch is

@ A ®» AR
© A @ A
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(17) WA 91 ma@wmﬁam%

@ G ® Y
© B o K

As per LS. the symbol of a Bell is
@ 4o ® ¢
© B o [K

(18) ZrEwHR fewg § SR &1 FHa-ae e THieRTT g FrenretT SiTaT 2

(@ E =444fB_Ai (b) E,=444B_Ai
(c) E=222fB_ Ai (d E=222B Ai
Cross-section area of the core in transformer design is determined by the
equation
(@ E, =444fB_Ai (b) E,=444B_ Ai
(c) E=222fB_ Ai (d) E,=222B_Ai
(19) T 3-9, }%mgi@rwﬁt%a‘mﬁwmﬁaeﬁ%
(@ W=2D+09d b) W=D+09d
() W=2D+d (d W=D+d
Overall length of the yoke of a 3-¢, 3 limb transformer is
(@ W=2D+09d (b)y W=D+09d
() W=2D+d d W=D+d
(20) TEH kVA m%mﬁtwﬁv@—ﬁHWM@wﬁmmﬁﬁx
| diedw % fora s b 9 |
(a) 3.3kV (b)y 11kV
(¢) 33kV (d)y 110kV

For same KVA rating window space factor will be maximum if a transformer is
designed for the voltage
(a) 3.3kV (b) 11kV

() 33kV d 110kV
P.T.O.



EE304
21

(22)

(23)

(24)

(6 0f 12) 1006 -

11000/110 fafere faawor zutar 2
(@ PT (b) CVT
(¢) kWh meter (d CT

Specifications of 11000/110 represents

(@) PT (b) CVT

() kWh meter (d CT

Teh 0T H1eT % R H W TATed 1 53T feaman S 2

(@) i ge e (b)  3ARIH & TATEH
(c) Ui == wiied (d) 39U A B HIS T
In induction motors which type of stator slots are mostly used ?
(a) Fully open slots (b) Partial closed slots
(¢c) Fully closed slots (d) None of the above
fg-vyrg u<h &1 s fepan sirar 2

(a) INE-gieew fa & (b) faga gadm fed
(c) ardty rfevm i | (d) 390w H A HIS T8

Bi-metallic strip is used in

(a) in over voltage relay (b) in electromagnetic relay

(c) inthermal over load relay (d) None of the above

T 3-¢ ST HIeA 1 D.O.L. RIE g i 3eim- 36 ¥+ @ Wi ud 92 1 24
91 Sl 6 TavIHAT grft

(a) 3-3AT%, 3-3A4 g9 924 (b) 2-3ATH, 4-3717 g9 9¢H

(c) 4-FT®, 2-3714 g9 g4 (d) 2-3AT®, 2-3AH g9 94

A 3-¢ induction motor is to be started and stopped from three different locations
using D.O.L. starter. How many push bottons are required ?

(a) 3-OFF, 3-ON push buttons (b) 2-OFF, 4-ON push buttons
(c) 4-OFF, 2-ON push buttons (d) 2-OFF, 2-ON push buttons
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(25) Pt rgasag:

(26)
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(a) T UNEY 1 WHATeH S (b) U IRy 1 IO SR
(c) bl w1 R oA SR (d) I ° G HIS TE

Following figure represents :

(a) Schematic diagram of a circuit (b) Wiring diagram of a circuit
(c) Single line diagram of a circuit (d) None of the above

fed T Fioaet % fore gafera it :
R Y B | )

I
n s

1) ApALA,  (A) siiedfier Hiew

) a.a (B) B 1 9Ta Hiead

@ CC, (C) FReFEA

E I 2

(@) 1-A,2-B,3-C (b) 1-B,2-C,3-A
(c) 1-C,2-A,3-B d) 1-B,2-A,3-C

Match for the given contactor :
R Y B

|
A

As | G T M k)

|
IA' 1‘3‘2 TA?* l c, T a a

J

(Group-1) (Group-2)
(1) ALALA; (A) Aux. contacts
2) a.a (B) Main or power contacts
3 C/C, (C) Contactor coil
Correct match is
(@) 1-A,2-B,3-C (b) 1-B,2-C,3-A
(c) 1-C,2-A,3-B (d 1-B,2-A,3-C

P.T.O.
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(27) D.O.L. T s s fapar sram

(a) 20 HP, 3-0, 400 V, 50 Hz fiiert Sror et < ferg
(b) 20 HP, 3-6, 400 V, 50 Hz f&a fir Sreor et & fere
(©) 5 HP,3-6,400 V, 50 Hz fiwdt Sror siiet & ferw
(d) I 1 F fopeft & forg oft =&

(28)

D.O.L. starter is used for

(a) 20 HP, 3-, 400 V, 50 Hz squirrel cage induction motor
(b) 20 HP, 3-¢, 400 V, 50 Hz slip ring induction motor
(c) 5 HP, 3-9, 400 V, 50 Hz squirrel cage induction motor

(d) None of the above

S
@-1)
oang
| 1

B) 'i ﬁl @

© = ﬁ 3)
TR AA B

(a) A-1.B-2,.C-3

(c) A-3,B-1,C-2

Match the following :
(Group-1)

(A) |‘ T :[¢ (1)

o EEEH o
© - ﬁ 3)

Correct match is :
(a) A-1,B-2,C-3
(c) A-3,B-1,C-2

#3-2)
) Firdelt gen gu s
1A foet et
e Ffarere et

(b) A-2,B-3,C-1
(d) A-1,B-3,C-1

(Group-2)

Normally open push button
Time delay relay

Thermal overload relay

(b) A-2,B-3,C-1
(d) A-1,B-3,C-1
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(29) H 10 HP, 415 V, 3-¢, 50 Hz Tt o Aiet 6 ¥ amfor § @ &1 a9

3giE UE I HfEmE i gafer hife
R en
A) e (1) 32 Amp
3
B) e (2) 63 Amp
© wier (3) 8-10 Amp
D) et iraeeits e ) 01> Amp
TG R :
(a) A-1,B-2,C-3,D-4 (b) A-2,B-3,C-4,D-1
() A-2,B-1,C-4,D-3 (d) A-2,B-3,C-1,D-4

Match the instruments used according to their rating in the panel wiring of a 10

HP, 415 V, 3-¢, 50 Hz, squirrel cage induction motor.

Instruments Rating
(A) Main switch (1) 32 Amp
(B) Fuse (2) 63 Amp
(C) Ammeter (3) 8-10 Amp

(D) Thermal overload relay (4) 0-15 Amp
Correct match is
(a) A-1,B-2,C-3,D4 (b) A-2.B-3,C-4,D-1
(¢) A-2,B-1,C-4,D-3 (d A-2,B-3,C-1,D-4

(30) feera- i oy e it feeqm for &t &t 2

(a) egiHfEm 6 (b) HRH

(c) T I H (d) BIEHT S h

Slip- rings of a slip ring induction motor are made of

(a) Aluminium (b) Copper

(¢) Castiron (d) Phosphor bronze (1x30)

P.T.O.
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fPreferfiaa 3 TR T % SFHR St S :
Draw symbols of the following as per LS.
(a) esfen ferawon &1 W 1S feaw T
Distribution fuse board without switch *Lighting’
(b) ETRE T
Exhaust fan
(c) Eacr o b g9 S
Push button with one NO and one NC contact operated together
(d) ardrr sifesm i
Thermal overload relay
(e) IR feag
Pressure switch (1x5)
T 400 kVA, 50 Hz, 1-4, PR T3 TR ZEHIHL & HEAH T (9,,) 3T ot ¥R
mm(f T 3 2.4 x 1062 | BLAB (Aferean Fere ) = 1.3 wh/m?, S(HTT
) = 2.7 Amp/mm? 71 el %1 8 1T = 0.26 3 | For=r Y 7o i

A 400 kVA, 50 Hz, 1-¢, core type transformer has the ratio of maximum flux
(¢,) to full load mmf is 2.4 x 106, Core has B_ (maximum flux density) =

1.3 wb/m?, &(current density) = 2.7 Amp/mm? and window space factor = 0.26.
Find the value of following :

(a) 2 ITEH &A% (Ai)
Net iron area (Ai)
(b) Tisshi 1 & (Aw)
Window area (Aw)
(c) o Wi TH.TH.TS.
Full load mmf (8%5)

Praferfiaa § 9 foedl & v afem feordft fafa -
Write short note on any two of the following :
(a) Tome vE sE A gEten
Single and double layer winding
(b) e fore e i for it
Full pitch and short pitch winding
() Ul T haaAd arRte
Integral and fractional winding )
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(i) T 3-0, 45 61 i wei 6 Rt aifEn w1 el I 15 | JiEfEn

S v, f 7 vd % e 60° 8 | gizfen wh @i & oy five @ | RaH 3 wie
ofey drer ST S & | e arferent Y dam HiT |

Draw developed winding diagram of stator of a 3-9, 4-pole synchronous machine
winding is lap type, double layer, phase spread = 60°. Winding is short pitched
by one slot, stator have 3-slots / pole / phase. Also prepare connection table.  (8%3)

4. @%ﬁqﬁwﬁmﬁﬁaﬁaﬁwmaﬁmwﬂmﬁﬁﬁ,ﬁw-
Fer FR 43 & Th-Th Bh g1 | 36 ¥q 9T FHETE % 4 F WH & T
m—waﬂdﬁﬁmﬁf@‘éwaﬁwﬁ%ﬁﬁ@gmm@@wﬁmﬁhﬂ
AET TR |
FreT % i1 3RE 99T |
(1) TG 2 (2) araton g (3) fre s s

Draw a bell circuit in which an officer can call his four sub-ordinates, sitting at
different places, one by one. For this purpose four different bells are placed near by
place of all the four sub-ordinates and one common push button and one selector
switch is placed in the room of officer. Draw three types of diagram :

(1) Schematic diagram (2) Wiring diagram (3) Single line diagram (13'%5)

5. ()
(i1)
6. (i)
(ii)

gy §e STAER YOIt o a1 it ? ¢ o afea wmeed |

What is meant by push button interlocking system ? Explain with diagram. (4)
T TR WR Sed RIS #1 AraTEg UE Irfon faE s |
Draw the schematic and wiring diagram of an Automatic star delta starter. (9%)

2 Freeli Al ¥ TR YRETEE B YA S AT v G S
1 G&Y § g HIT |

Describe in brief, protective devices required for parallel operation of two three
phase alternators. 3)
W 10 31aRE, 415 V, Fieet, S0 Hz fisl dgaem et %t 9aH & o ¥7a
arafin st it | savEe It $i e fafire feero afea s |
Draw the panel wiring diagram for a 10 HP, 415 V, three phase, 50 Hz, squirrel
cage induction motor. Prepare a list of instruments used with complete
specifications. (10%)
P.T.O.
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7. (@) fepama Aot 3 Ffa afietor i gfamfea Sl |

Derive output equation of a D.C. motor.

(i) ST e Bq D9 L % wea wa e i |

Establish relation between D and L for induction motor.

1006 .

NG
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