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ELECTRICAL DESIGN & DRAWING

Fruifa e . f7 9 [3Afrpam 37 : 70
Time allowed : Three Hours] [Maximum Marks : 70
T () I A B, 99 5 @ e 7 & I DR

Note : Question No. 1 is compulsory, answer any THREE questions Jrom the remaining.
(i)  H%F J%7 F G4 Y71 1 FHEAR 0 1 7T FHo? |
Solve all parts of a question consecutively together.
(iii) 5% 377 1 73 78 & IR FHford |
Start each question on fresh page.

(iv) 1 STI37 7 37 817 1 R 7 350 srgarg & v @ |

Only English version is valid in case of difference in both the languages.

1. (1) e % graeni w1 ffa ademm s
(@) Q=333fB, 8Ky Ay A, x10°kVA
(b) Q=222fB A Ay Ky x 10 kVA
() Q=222fB A AyKy 8x10°kVA
(d Q=222fB, Ky x 10°kVA

The output equation of single phase transformer is
(@) Q=333fB 8Ky Ay A, x 103kVA

(b) Q=222fB_ A Ay Ky x 10 kVA
() Q=222fB_ A Ay Ky 8 x 103 kVA
(d Q=222fB_ Ky x 10°kVA

(2) giawnR fEumg § «q # ww wmar d

(a) R H = (b) ufefia 3w =1 =@

(c) HRABRHIGH (d) TEGTR H1 =H

In the transformer design “d” represents

(a) Diameter of core (b) Diameter of circumscribing circle
(c) Core to core distance (d) Diameter of transformer

(1 0f12) P.T.O.
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FR 2TeY ZiEwrR fwmea # fi deear sl ®R % wif @A |
(a) @mTE HH EA |

(b) 3rait ugref # X B |

(c) = Seean argfEn & sravasmar 7€ # |

d) (2@ (b)

Low voltage winding in the core type transformer design is kept near the core
for

(a) Low cost

(b) Saving of insulating material

(¢) No need of low voltage winding

(d) (a)and (b)

dree Wiy o o grawnd @1 frfa adfieor gm

@ E=\Q (®) E=K\Q

(c) E,=B_A, (d) I70%s A A Tl
The output equation of transformer in volt per turn will be
@ E=1Q ®) E=K\Q

(c) E,=BA, (d) None of the above

(a) ot $ e (b) =TerE H BT
(c) Tz &z (d) u e
A
In transformer design H = w—: generally represents
(a) Width of window (b) Height of conductor
(c¢) Height of window (d) Height of frame
ot fore amgfn e &

(a) & FaTser T Uie U 180° 3Ra et ¥ 9 BT R |
(b) & FETEer T G U 180° FTHer & wE B R |
(c) & FaETee T Uit i 90° ToTIHer & T BT R |
(d) T FaTse W Uit e 90° TeEIH A FH AR |
The meaning of full pitched winding is

(a) When coil span pole pitch is less than 180° electrical
(b) When coil span pole pitch is equal to 180° electrical
(c) When coil span pole pitch is equal to 90° electrical

(d) When coil span pole pitch is less than 90° electrical
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T FUEE A B # -
(a) FHEwREIsaaame)
(b) ¥FHFEwfEIAs T
) wEwfeFarmamd
d) ¥ e wd wee e § uftads R saswar |
In the wave winding
(@) Back pitch is less than front pitch
(b) Back pitch is greater than front pitch

(¢) Back pitch is equal to front pitch
(d) Back pitch and front pitch may differ

e A.C. amsfedn & wfe wfa dver ufer ¥t 7% R, o amefn # wer mar @
(a) WER T &Y (b) qUihra wATe g

(c) uH arsfEn (d) e @iz aafEn

If slot per pole per phase in A.C. winding is 7%, then winding is’

(a) Better waveform (b) Integral slot winding

(¢) Concentric winding (d) Fractional slot winding

fraddadtam d:

Iret 1 g@n
@) ﬁaﬁa:é&twﬁriﬁﬁw

R AT &) g

® e - R v
A FqA

OISl = =

(d) I A A B T

Which is the correct one ?

No. of poles
No. of stator slots -
No. of stator slots
No. of poles
Total coil
Pole x No. of phase

(d) None of the above

(a) Pole pitch =

(b) Pole pitch =

(c) Pole pitch =

P.T.O.



EE304

(40f 12) 309

(10) feg ura Hiet % fofa gt & -

(11)

(12)

(13)

(@) P,=EI, xcosb ®)' P CoD’L
2

(¢) P,=CoDLn (d) P,= C—°-E—L

The output equation of D.C. motor is

(@ P,=EI xcos b)) P,= CoD’L

) P= CoD?Ln ) o P Conﬂ

e ur gt °§ 91 i T g4 W I foe wnrEa

(a) TARIEAE I (b) FAERR I

(c) WTEEARR | (d) % FE TE S FHa |
On increase of no. of poles in case of D.C. motor, pole pitch generally becomes
(a) More (b) Less

(c) Equal (d) Nothing to be said
e wm Hiex # e o (C,) 1 wider & -

(a) C,=n’B,, acx 10° (b) C,=n?B,, acx 107
(c) C,=n’B,, ac (d) C,=n’B,, acx 10
The formulae of output co-efficient (C ) in d.c. motor is

(a) C,=n?B,, acx 10 (b) C,=n’B,, acx 1073
(c) C,=n’B,, ac (d C,=n’B,acx10

fe umr wiex % fewme  anien ya war % forg wr e @ dier 31k 1 e
g B

@ 1 (b) <1

) >1 d 0

For square pole surface in case of D.C. motor design, the ratio of core length and
pole arc becomes

(a) 1 : (b)y <1
© >1 (d o
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® By =7pr =75
1,Z
) ‘B -2 ac =—2—

(5 of 12)
(14) fafire gaefia @ifen (B, ) wd fafire forga &fén (ac) % for war s e 2 -

_PoL . IZ
(®) B, ="D'2=7pL
(d) g E |

309

For specific magnetic loading (B,,) and specific electric loading (ac), it is to be

w . xD DL
said
) B = %Ij’ ac= %
(c) o % ac= %

® B _PL I,Z.

av rl:D’ac =TEDL

(d) None of the above

(15) o s Sror Hrex feeirgs 3§ oy e oward a1 81 W

(a) Tt R &man & i

(c) 3iftres W gwar safEfda

On increase of airgap length in 3 phase induction motor design 10!
(a) Overload capacity decreases
(b) Increase in overload capacity

(b) ferss v awan & 3y

(d) I H A BT |

(¢) No change in overload capacity

(d) None of the above

(16) fom e & wmsfen &1 g W= 1€ &1 et 8 -

(@) |72

© | .

ON
o

The symbol of main fuse board (lighting) without switch

() |72

© | .

N
o

P.T.O.
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TEFARE U@ &1 W 0T & 31T Tdish & —

(@ @ ®» OO
© O a0 6

The symbol of Exhaust fan as per Indian Standard :

o 0O & OO
© CD o O<

wafera RR-3e21 R afdhe & -

(a) 2z fed St (TDR) Y sravgwar 76 R |
(b) 2 fedt f@ (TDR) i v 2 |

(c) TR @y s s awa |
(d) I A A g TE

In automatic STAR-DELTA starter circuit

(a) No need of TDR (Time delay relay)

(b) Essential of TDR (Time delay relay)

(¢) Normal relay can work on this circuit
(d) None of the above

WRE AT 3 AR AT A et &1 wetes & -
| I

(a) A ) |z
I |

(©) I:: @ | TR
I I
The symbol of thermal overload relay as per Indian standard
I

I

(a) (b) |z

A

l 1

| |
© |5 @ | TR

| I
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V-3¢ RIE § argfEn il ©R § Fae F | wIfen g7 %1 56 8 a1 8 -
(a) =M@ (b) wEEH
(c) #H (d) amfafda
The value of starting current on connecting in star of star-delta starter, becomes
(a) More (b) Medium
(¢) Low (d) No change
T Preefta, 20 H.P., 400 diee, 50 &, aff aera o1 At & fru wrét =1 wam

& @
(a) WR-Tw (b) D.O.L. WX

(c) T vy (d) 3T FrEHRR

For a 3¢, 20 H.P., 400 V, 50 Hz. Slip ring induction motor, which one type of
starter is used ?

(a) Star - Delta (b)
(¢) Rotor resistance type (d)

3 Prrefta il Sor-aedt ) shaar =rem % forg sraves & -

(a) &S HIet 9 F gHL WX T |

(b) T o (o) Hiter e & e & gt died wer |

(c) FFHAR TETEA A FCEAITRT ) STavgHar T8 # |

(d) FTIfehT e & Taet Hiet ag 9 gadl die wel |

For sequential operation of two three phase squirrel cage induction motors, it is
essential to

(a) Operate second motor after shutting first motor.

(b) After operating special (first) motor, start second motor.

(¢) No need of interlocking arrangement in sequential operation.

(d) After shutting first motor in interlocking arrangement, operate second
motor.

T 7T % TR R fi s S Hret 1 wefes & -

@ == = (01 m=

S
(d) I H A HrE TH

D.O.L. type (starter)
Auto transformer type

)

1
L

-1

&)

(c)

@

The symbol of slip ring induction motor as per Indian Stardard.

(@) @ (b) )
a 1 F=3
NESA 7
(c) GB: = (d) None of the above

PlTlOl
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D.O.L. RT& HATqwH # —

(a) D.O.L. R Ul deed W ARz & & |

(b) D.O.L. I 0.5 H.P. IT01 A1t % foru 3ugw 2 |

(c) D.O.L.H & Y9-8 ¥ W 7Y ATt [U-9¢7 & 37 fepan e & |
d) (a)T(c)

For D.O.L. starter operation :

(a) D.O.L. starter operates on full voltage

(b) D.O.L. starter is suitable for 0.5 H.P. induction motor

(¢) D.O.L. starter starts by green push-button and off by red push button
(d) (a)and(c)

ZEHH Reter JtTqeH § -
(a) FAMTR FH § T A I B Y dedst I a2 |
(b) 2 g ) § ST F AR |

(c) W foreermes wum= g revas TE R |
(d) yaa1 g9 T B =R |

In parallel operation of transformer
(a) Voltage ratio should be unequal

(b) %ratio should be same

(c) Phase displacement should not be equal
(d) Polarity should be unequal

T FUSH H FHHTR 7Y 6 T —

(a) 2 (b) 3
(c) 4 d 6
Number of parallel paths in wave winding
(a) 2 () 3
© 4 @ 6

T fepefta 30 3193 916 415 V, 50 Hz, B g/ ST Hiet &1 5o &g YR 91 &1
wH &

(a) 37 amp. (b) 42 amp.

(c) 48 amp. (d) 50amp.

The value of load current for a 3 phase 30 H.P., 415 V, 50 HZ slip ring induction
motor is

(a) 37 amp. (b) 42 amp.
(c) 48 amp. (d) 50 amp.
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(28) 75/5 Tafire feramor gwfar & -
(a) PT (b) CVT
(¢) kWH X d CT
Specification of 75/5 represents
(a) PT (b) CVT
(¢) kWH meter (d CT

(29) &4 FHAEUE T % FHHR JETeH & B T HUF TE 8 ?

(a) 2HI T 6 o Fyaam wwm gt =R |

(b) 2T TR 6 yFar quH B =R |

(c) I S 6 Zfifae Sees wum B =R |

@ ()T (o)

Which one is correct for parallel operation of D.C. compound generators ?
(a) Phase sequence should be same for both generators

(b) Polarity should be same for both generators

(¢) Terminal voltage should be same for both generators
(d) (b)and(c)

(30) WeITadT 3 THFTR 1o § HHH Hell U6 GHH Helhd & 10 Tavash 9T & —

(a) dreTHiE (b) aEHR
(c) 9TeR et Hiex (d) Y

For same phase and same phase sequence of parallel operation of alternators,
essential apparatus is _
(a) Voltmeter (b) Wattmeter

(¢) Power factor meter (d) Synchronoscope . (1x30)

2. (i) FrferRea % vredta amee % ATER TS T8

Draw symbols of the following as per Indian Standards :

(a) HorETdt
Energy meter
(b) wEr fams
Fan regulator
(c) fpE=RN
Synchronoscope
@ %3
Earth fault

(e) Trepem wat. Soft Hiex

Three phase A.C. series motor (1x5)
P.T.O.
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T el 100 kVA, 2000/400 V, 50 &5t I W & wftonfie Y B F T A1
&1 o i | it Fremgem R

Calculate the main dimensions of the core for a 100 kVA, 2000/400 V, 50 Hz
single phase shell type transformer. Data are as follows

Freear wfa = =10V

Voltage per turn =10V
Fftrwan wora g9 = 1.1 Jsdi2
Maximum flux density =1.1 wb/m?
T T = 2 wrdf/fidi2
Current density =2 A/mm?
fagsht oris =0.33

Window space factor =0.33

faghi Jmé 7 Ragehr Sherd &1 argum =3

Ratio of window height to window width =3

aﬁtmﬁamgmﬁahriwm =72.5

Ratio of core depth to width of central limb =25

= Ui =0.9

Stacking factor : =09 (8%)
@&zmmtﬁhwmmaﬁm%maMWﬁﬁmuﬁ%
Tyl & e i |

Obtain an expression for the output of a D.C. machine in terms of the diameter
and length of its armature and specific loading. (5;7)
Frefa Sror diex % srfivepeas # smifirs ey o wE ‘FmafEr faga wwror
! FTTE T FT HRH 1 Ry vl i |

Explain in detail the factors affecting the “Specific magnetic loading” and
“specific electric loading” in the design of three phase induction motor. 8

whaE! o foad, ol 3 frsmeres Fveam i s forfa |

Write the difference in single layer and double layer, integral and fractional
winding. (5%)
@ﬁmm&@mﬁmwmm,ﬁﬁuwﬁz, 12
FUEEH 9 4 9t ® | HAIo arferet oft dam if |

Draw developed winding diagram of stator of a three phase alternator having
24 slots, 12 coils and 4 poles, also prepare connection table, (8)
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T G wW a1 LoR (3 we) ¥ et afy & e qen awfn e S |
qftqy #) s 39 YHR A w1fed B ge a9 e don & afe #i anf 7| & T
TR A 9% 9N W ¥, 3 76 96 § 9 3 e d, ¥ | fhel oft o g v # g, el
T F T AT T’ Te SN S T B AH | FIER F WA T @ Fow o T
TR TG F) R BT | & 60 76 € TN T4 JET q9 Y1 Jo & T gRI 3! fed
T g9 §e I GETIT A |

Draw the schematic and wiring diagram of signal circuit for a main bus and trailer.
The arrangement must be in such a way that if any passenger wants to stop the bus, he
should press any one of four push buttons, two in main bus and two in trailer, by
which a red bulb will glow in front of the driver and driver should stop the bus. The

driver must start the bus when a green bulb glows again in front of him. This green
bulb must be glow only when the conductor of main bus and trailer presses a push

button provided for them. 133)

() R HR & wr weren # ATg e 6 o & g w1 fafee |
Write the effect of length of airgap on induction motor performance. 3)
(ii) e PN 50 HP, 440 V, 50 Hz §f aor 301 Hiex i Fe ¥q et ey R
w1 At wd fse afy s wif |
Draw control and wiring diagram of a rotor resistance starter to run a three phase
50 HP, 440 V, 50 Hz slip ring induction motor. (109

() el YRITAdH! % FHIRR FETEH I IS A e |
Write the necessary conditions for parallel operation of three phase alternators. (3)
(i) 2 wfe fonfist % R gfETeE ¥ A aEfn atte T | % § f
Iyt i fafireard +f fafag |
Draw the panel wiring diagram for parallel operation of two power transformers.
Also write the specifications of instruments used. (lﬂ%)
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