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AT . T &t (Tee - fa=@) P.Y.- 2015
R.B.1.S.B. (MANAGER - ELECTRICAL) P.Y.-2015

T 9F - Il - (FUATHS THX) / PAPER - 11 - (DESCRIPTIVE TYPE)

(rfersRa® 3 — 100) (3rafar — 3 =52)
(Maximum Marks — 100) (Duration — 3 Hours)
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et g woat o S AT | afy st 3 foro wmTe o 2l

AT TET TaT SRS # forer S0 | i a7 9o F I A U g 97T 7 {7 S
STQTTT: ST AT sfora: FRET & foret € ST qeaswtell 7 qodishd el (a7 STUAT |

T T AT 3T AU I8 U &7 ST AT F21 7oy i wemt offd uw arg S F gt §
foret sttt =fRT |

TF BT T % G AW o I U A7 ford | T 915l § U g T & AT 9 & 397

F = § FoReT ser wor =1 32 A o

TR, T |, TAT T TAT2IT 3L AT § Faer Heiid ©479 92 gf ford a7 30g 397

AT ST ATIIHI T 37 Fgl ot 7 ford |

IrfiEaTe 397 foraw & forT et reft sTraT FTell TATET aTel U= T IR F1 |

ST T GoATH ATEAT § o, HITAdT T9T AT 6 ST 92 FRAT ST0A |
gy for@Ts & oy & wre STu |
- T (Calculator) IT AT Taed T ITTRT FHIT ST FHaAT B

Answer any five questions. All questions carry equal marks.

Answers must be written either in English or in Hindi. However, all the questions should
be answered in one language only. Answer-books written partly in English and partly in
Hindi will not be evaluated.

Each question should be answered on new page and the question number must be written
on the top in left margin.

The answers of parts of the same question, if any, should be written together. In other
words, the answer of another questions should not be written in-between the Parts of a
question.

The Name, Roll No. and other entries should be written in the answer-scripts at the
specified places only and these should not be written anywhere else in the answer script
and supplements.

Candidate should use only Blue or Black ink pen to write the answers.

Answers will be evaluated on the basis of logic, brevity and clarity in exposition.
Marks will be deducted for illegible hand-writing.

Use of non-programmable electronic calculator/log table is permitted.
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g 1. (%) Ud UOTell & e @RUudd Afsd - faar T 2
al [-2 0] [=x 1
N INEN;

vy

PHINTT |
(@) @1 g8 yorment fFRiFvefe g ?
ged 2. (®) Udh Rved @1 3ma ufiafshar (Impulse response) 39 IHR 7 ¢
h (t) = tu (t).
39 RREH & 3®Heye dI IUAI, S g99e gbR u (t) — u (t-1)

g, ®HITT |

(@) s Rreq /9 uer g,

s+6
Ks?2+s5+6

‘K’ & dog &) T0FT BT 919 £ = 0.5 81, U 39 £ iR K
& g ufrera @ (Peak) 3fi@R e, AcloNT Ty, S&d WA
BT AT BIY |
geq 3. (%) 1 Ries &1 qui (le., — 0 < @ < 00) UleR WiIC Whd DI
10(s+1)
5% (5+2)(s+4)
(@) T 220 V DC 704 U&p S & w9 H 20 A &1 200 V R 3(mgfa
B & | IRHATIR IR 0.2 ohm & | 3FR AT Bl HIEX & w4
4 I < @lees Td fIgyd gare 9 Enferd fhar S g
<P deled 10% @1 fam Sar & 1 diex &1 kY iR i &
T SABT SGUTT R BN P
g% 4. (F) & 300 kVA SEHAHR & fgorar gqof faga R wd 0.8 wfaw
oTis AIRRT IR 95% & iR e fagga vR don I wifea Tqonies
R 96% & | 3Ab dls-&fd gd dm-efa @ Aol fRfEd R W
MO HINY | S8 TRABRR BT ST Afd [onie arel fagga 9R
R Head fgurar feadr grf ?
(@) U 500 kVA, 3-S5 SAHHER &I dqul faga 4R oR alig-aff
300 W 3R <ra-gifel 600 W ® | g9 g%k & ferg wfererd
e WR @1 quEr FHIRY AR IFHT Fgorar Jg<aH s |
ueq 5. (%) Td 220 V, 15 kW, 1000 rpm ¥ #HIeI RHT RATR ufoRIg
0.25 ohm & I¥&T IS (rated) v@T faga ware 68 A & iR fes
&7 (field) fagld watg 2.2 A | 9 HIeX &I IR 1660 rpm, SHEHT
g1 f4gyd vare 52.8 A 91 &3 fagd yare 1.8 A BIF & oy SHd
& &b Toad H URR fhad ggdd H SwRd 8RN ?

G(s) =

G(s)=
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(@) T& 3-%o Raavel fioR darelt Ay &1 URfY$ Sfd 150% B iR
s (rated) SFH & Fed # 300% fH es @leewr qn e
JfeTAddl IR 2 | WX URRIY Ud e &fordl & el &
gy &9 &) deg &1 ToET BINY dife S ity 8 |
g9 6. (F) TP 400 V, 50Hz, 30HP, 3-%Sl dlell gwsa=i| diex 50 A &1 faed
gqrE 0.8 & IR eAfdd Yo R of B © | Wex a7 SR B
dE-gfert wAen 1.5 kW iR 900 W & | flhaemar iR fdsw
(windage) &fcrdt 1050 W € 3R ®IeR afodl 1200 W & | AR
& BA-ES & UARFT B IAOET BIRTY |

(@) wYgFe Rred & v 4 wWiesior g |

geq 7. U 220 kV & UleR-RRed & de-ewE & fou e mar g @1 3-%
Hice d|d 4000 MVA g iR RTa Y1 9 Uss Wiee ded 5000 MVA
T | Rven & gftR dem dic 99< =9 (susceptances) &1 SUeT Bl
U 99 W Uifdfew dur g R grfe dide Refae=ad @t 7o
BITY |
ueT 8. (%) TF 50Hz, 4 &d, 500 MVA, 22 kV eaf-sRex, 0.8 IR o1 TR
fee MVA T B & | 3f&M® Udh Wiee 8l ol &, forasd faga
wfdd &1 40T 40% &9 81 Sar 2§ | ey $1 IUem BRI gY
Ud TME I §IYC K HI RR AFI Y A d Sl ol
(Acceleration) &1 0T MNm & S 99T GR HINTT Sg & Bioc
8l &l 8l |

(@) e A Uik 9@d (SMPS) & ddheql & WiedRu g |

g% 9. (F) T 20 kV HARTTSYs &T YT (surge) Vs &RI-RIET Hdal &
el SEF SRR B dXB, Sfal fh 7 FAEF Su HER0T Y@
oM §S T, 9 BT T | P B gredeq AR HURIC, HHL:
0.4 mH/km 3R 0.5puF/km g | SUT RO GBI $1 grsae~
3R HURHe=] H9: 1.5 mH/km 3R 0.015 pF/km g | SiRE W
Rl BT goie ¥ fIgd 9 & HAReygs @ auEr B |

(@) daoa @il & JuiEHl bl JqHesy |

e 10. (P) TP 3-¥gs drel ar8d bt GMR (Greatest Mean Radius), 8% T®
e B BT ‘v’ AE®R, ‘v’ d GeH AT BT |

(@) BRe TFABER B IRGA, BRI AAT IHD!T TR IS8 |

[Tereaz <Raq / Turn over
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PAPER - II (DESCRIPTIVE TYPE)

Q. 1.(a)

)
Q. 2.(a)

()

Q. 3.(a)

()

Q. 4.(a)

()

Q.5.(a)

()

Q. 6.(a)

(®)

The state variable model of a system is given below :

20 )L

y=[1 0] l:zj

Assuming that the initial conditions are zero, calculate the response of
the system.

Is the system controllable ?

The impulse response of a system is given by h(t) = t u(t). Obtain the output
of the system for the input u(t) — u(t-1).
Consider the system—

s+6

G(s)=—F5——
Ks“ +s+6

Calculate the value of K for &= 0.5 and obtain % age peak overshoot,
setting time and rise time of the system for the corresponding values of
¢ and K.
Sketch the complete (i.e., — 00 < ® < ) polar plot for the system—
10 (s+1)
G(s)=—;
s (s+2)(s+4)
A 220 V DC machine supplies 20 A at 200 V as a generator. The armature

resistance is 0.2 Q. If the machine is now operated as a motor at the same
terminal voltage and current but with the flux increased by 10%, what should
be the ratio of the motor speed to generator speed ?

A 300 kVA transformer has 95% efficiency at full load —0.8 pf (lagging) and

96% efficiency at half load, unity power factor. Calculate the iron loss and
copper loss under full load operation. What is the maximum efficiency at unity

power factor load ?

A 500 kVA, 3-phase transformer has iron losses of 300 W and full load copper

losses of 600 W. Calculate the percentage load at which the transformer is
expected to have maximum efficiency.

A 220 kVA, 15 kW, 1000 rpm shunt motor with armature resistance of
0.25 Q, has a rated line current of 68 A and a rated field current of 2.2 A.
What is the % age change in field flux required to obtain a speed of 1660 rpm
while drawing a line current of 52.8 A and a field current of 1.8 A ?

A 3-phase squirrel cage induction motor has a starting torque of 150% and
a torque of 300% with respect to rated torque at a rated voltage and rated
frequency. Neglect the stator resistance and rotational losses. Calculate the
value of slip for maximum torque.

A 400V, 50 Hz, 30 HP, 3-phase induction motor is drawing 50 A current at
0.8 pf lagging. The stator and rotor copper losses are 1.5 kW and 900 W,
respectively. The frictional and windage losses are 1050 W and the core losses
are 1200 W. Calculate the air-gap power of the motor.

Explain in detail about the per unit system.
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Q. 7. At a 220 kV substation of a power system it is given that the three
phase fault level is 4000 MVA and single line to ground fault level is

5000 MVA. Neglecting the resistance and shunt susceptances of the

system, calculate the positive sequence driving point reactance and the

zero sequence driving point reactance at the bus.

Q. 8.(a)

)
Q.9.(a)

(®)

A 50 Hz, 4 pole, 500 MVA, 22kV turbo-generator is delivering rated
MVA at 0.8 pf. Suddenly, a fault occurs reducing the electrical power
output by 40%. Neglect losses and assume constant power input to
the shaft. Calculate the accelerating torque in the generator in MNm
at the time of fault.

Explain in detail the concept of switched mode power supply (SMPS).

A surge of 20 kV magnitude travels along a lossless cable towards
its junction with two identical lossless overhead transmission lines.
Inductance and capacitance of the cable are 0.4 mH and 0.5 pu F/km.
The inductance and capacitance of the overhead transmission lines
are 1.5 mH and 0.015 p F. Calculate the magnitude of the voltage
of the junction due to surge.

Explain the properties of magnetic materials.

Q. 10. (a) Find the GMR (Greatest Mean Radius) of a 3-strand conductor in

(®)

terms of ‘r’, the radius of an individual strand.
Explain the construction, function and application of Current
Transformer.




