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Instructions : (1)  Answer any five questions. All questions carry equal marks.

(2)  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.

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

(4)  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.

(5) 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.

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

(7)  Answers will be evaluated on the basis of logic, brevity and clarity in exposition.

(8)  Marks will be deducted for illegible hand-writing.

(9)  Use of non-programmable electronic calculator/log table is permitted.
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Y4 1. (F) FHFAS (synchronous) AT F F3 fAffe & (torque) Fr aRenida Hifawl

(@) & wffe W AR T 8T R - L @1 & |1 AW 0 3T §1 R =05 Q, X,
= 0.8 QaUT B, = 0.6 €HFHE, AR afeesr = 200 For 0°, 50 Hz JTYfF dr a/FaT &
arr afsa ¢ Refaf@a v o w1 -

1 Fo e

2. 9fFT 9T

3. gfaafra aaw

4. YHT ITR
arer fXeger sft s=me

UH 2. (F) TS Hlereld Go I IR 3T HT Jfa0er AB = 115 Q, BC =15 Q, CD = 10 Q @91
DA =53 Q, §l 20 Q & 9faiyr Jrem & AedidAlel BD ¥ IRUR 3T &1 NRfas
AR FT FANT FIA gU Aeaniier & IRA Fe A 70 F J9 o Tl 15
dlee FT HITfaa e @1 1T gl

(@) UF AAfAgd 3cTee Fle aid FAF A 180 m F fid W 6 fafoma m® ardAan
# & F ITqfd Hr e ¥ AR geforE wAEar 0.8 qur faga FEear 0.9 @
at kwh & 39erstr FoT F471 ghit? 12000 fF.ar. #R 3 O¢ aF YT FA W
TR & TAX # PRrEe &1 gar Jenw| S F1 8T 2.5 km? gl

w4 3. (%) Rffes var i safFesra T &1 avia AT qur AFfFAFa afFT fr g
A gafFera afhar & o Tasd
(@) 25 ¥, ALY oUW qUT A A 3 GALF e AFUA arelt AT A v Nar
A 1.5 . &1 g7 §1 I 700 X I 0 AR A iy AT § WA 2 0 F
FiC garfed &1 0T W -
(i ) ATAr AT v
(ii) worerm 3RS
(iii) AARE Foaw
(iv) Rafea gwiamEeid)

Arsr A AoRE X HR Tg A o BF AT TT I THTAUE & 35
gfaera o odr g1
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YA 4. (F) TF WM T AT TRX A I3 v W sAgTee g v Rufy & afRa

¢ e 9 B TRAT 4 cm2 FUT TERAT 0.6 mm FT B AT A wgE AF
12 N-m ¥ 3 v sorw fow @ 9 (W) g fFar arar §, @8 15 om §
3 & ON fufa & w@a & faw A-T (Ampere-Turn) Y Rrasit «qedA d&aT
nafara geite?

(@) TH 75 KW, 3 %, TR, 50 HZ, 440 V & 3T ¥ Rfersdiea Jex aaaw Aex

0.8 pf. far Afga Vs FIea W yR=Ifad &1 foes dar e A @i Fr
BISHT AT Y /AT 5% , dAT X, =2.5 Q. g ¥ Pr=afaf@a v orar +¥ -

1. BT AFFFT TR 2. IRATIR Fie
3. 3% SUATH 4. AT F1 JAFIA AT YAN3E S

YA 5. (F) TH A4l F IRUR 3NaES ARG dBd Aoda & 40 m 941 90 m F41$ ara

(T)

9N 6. (F)

(T)

s 7. (F)

ar Tt W R ¥, et et F fiw fr difasha gl 400 m #1 ARy sftEan
AT AT 2000 FF.AT. ¥ A TN F AT FIFX TUT ALT TES F G F
drer el T gar dane| F3Fe &1 AR 1 B/ A a7 w1 =l

Th FNRfET TF & AT q0-I% dFAA §1 A 5000 KVA 9T LT 6 yfaera
Reeedt & IRT af-arR & 3 & 9edF s 12 ufderd Roadw & @
5000 KVA T 99T §8-) & TH R d I3 § T9-9R F§ IRNET & &
AR Y ATl - (i) RuFewr F T (i) Rueew & =, & &g 33 aic afve &
T FYC FT gaT oaNT|

5-j10, 6+j5 and 3+j15 ohms #r et gfderar, 3300 Vv, 3 s 3 AR arell &t
delt aur A aEal ¥ =R @ JH § B dFEH R-Y-B Bl A A% #
ST FIC Y AT H

& %o gl AC WOTTelt 200 KW & $IR &Y 3mqfed &t g1 afg s& womel &Y
3 %l 3 dR drell AC 9omell & 38 R & FsFel ARIT & fiwy ar aun
FH-QFrT AT # Tend gu gRafda frar smar § @ e $a F 39 aR A
T wY O a9 v RRufa & amqfd & o wwd § o9 FEeedl & @i
diees AT gl Qe AHAT H ey el dUT RIS SaTdaT Y AT ATl
T G|

d woT i AR AT TR aEAT HfAv FEFesH Us FuReed F AgAl
farfere?
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(¥) & IJegAfATd ar 7.5 m @« 6 X Ff 'F I F AR F Y FAWR
# 3T GBI 5 A Fic GAWIR Ao & ATeAH § TR & far sma 2
TegAfaTd ar & 3 A F¥T 9IRS §1 TegAfREw ar F s 1 e 7
de & dR & g &1 AURr &Y ae i gfauswar 0.017 pohm-m §; 3R

TegfATA=# Y 0.028 pohm-m gl

94 8. (%) fara feufawl & §#afA+F (synchronous) AT & fw HaX (phasor) R
Arefere?

i. gferdt iR e
ii. NfEr g haex
iii. 3 g bhaex

(@) TF SRET TAT & 75 AdmEe A JA0waqw #Aw@r Ak 40% i a¥E @
bhaeX §1 T Gff anrd A gARM TR anra freare AT F I3gER
yfaay 60 39 @ 30 IR I gfy 9T kwh &1 aRor goireh F v arfds
Yot ¥R F9¥ 2000000 3R faeRor & fow s9F 1500000 &1 wefda Rfyear
FR& (diversity factor) 1.2 dUT 1.25 §| URYOT Yorrelt $r gaar 90% g 3R
A g & AT fAaver yomel $r 85% g1
ai¥e gfa fFaYare aer €Y 3R afds 9fa kwh dera 1 9ar seme?

i. gaEAd #A
ii. IqeT aRET &
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Q.1

Q.2

Q.3

Q.4

a

Define the various torque associated with synchronous motor?

Consider the circuit composed of a series R-L Branch in parallel with capacitance with
R=0.5Q,X; =0.8Qand B, = 0.6 Siemens, across voltage = 200 at an angle of 0°, 50
Hz supply. Calculate

1. Total current

2. Active Power

3. Reactive power

4. Apparent Power.
Also draw Power triangle.

The four arms of a Wheatstone bridge have the following resistance AB = 115 Q, BC =
15 Q, CD = 10 Q and DA = 53 Q, A galvanometer of 20 Q resistance is connected
across BD. Use Thevenin’s theorem to compute the current through the galvanometer
when a potential difference of 15 volt is maintained across AC.

The hydroelectric generating station is supplied from a reservoir of capacity 6million
m? at head of 180 m. What is the available energy in kWh if the hydraulic sufficiency
be 0.8 and the electrical efficiency 0.9?

Find the fall in reservoir level after a load of 12000 kW, has been supplied for 3 hours
the area of the reservoir is 2.5 km?.

State various types of electrical breaking and give the advantage of electrical breaking
over mechanical breaking?

A steel ring of 25 cm mean diameter and of circular section 3 cm in diameter has an air-
gap of 1.5 mm. It is wound uniform with 700 turns of wire carrying a current of 2 A.
Calculate i) Magneto motive force ii) Flux density iii) magnetic flux, iv) Relative
permeability. Neglect the leakage and assume that iron path takes 35% of total MMF.

The arm of a dc shunt motor starter is held in the ON position by an electromagnet
having a pole face area of 4 cm? and air-gap of 0.6 mm. The torque exerted by the
spring is 12 N-m and effective radius at which the force is exerted is 15 cm. What is the
minimum number of AT required to keep the arm in the ON position
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b A 75 kW 3 phase Y connected, 50 Hz 440 V Cylindrical rotor synchronous motor

operates at rated condition with 0.8 pf. leading. The motor efficiency excluding filed
and stator losses is 95% and X =2.5 Q.
Calculate

i. Mechanical power developed
ii. Armature current
iii. Back emf
iv. Power angle
v. Maximum or pull out torque of the motor

An overhead transmission n line at a river crossing is supported from two towers at
height of 40 m and 90 m above water level, the horizontal distance between the towers
being 400 m. If the maximum allowable tension is 2000 kg, find the clearance between
the conductor and water at mid way between the towers. Assume weight of the
conductor is 1 kg/m.

A generating station has three section bus-bar connected with the tie-bar through 6%
reactors rated at 5000 kKVA. Each generator is of 5000 kVA with 12% reactance and is
connected to one section of bus-bars. Find the total input to a dead short circuit between
the lines on one end of the section of bus-bar i) with reactors and ii) without rectors

Three impedances of 5-j10, 6+j5, and 3+j15 ohms are connected in star to red yellow
and blue lines of 3300V 3 phase 3 wire supply. The phase sequence is RYB. Calculate
the line current in red line.

A single phase AC system supplies a load of 200kW and if this system is converted to 3
phase 3 wire AC. system by running a third wire similar conductor material and cross-
section area. Calculate the three phase load that can now be supplied if the voltage
between the conductors is the same. Assume the power factor and transmission
efficiency to be the same in the two cases

Derive the inductance and capacitance values for three phase three wire symmetrical
transmission line?

An Aluminium wire 7.5m long is connected in parallel with a copper wire 6 m long.
When a current of 5A is passed through the parallel combination, it is found that the
current in the aluminium wire is 3A. The diameter of the aluminium wire is 1 mm.
Determine the diameter of the copper wire. Resistivity of copper is 0.017 pohm-m; and
that of the aluminium is 0.028 p ohm-m.

Draw the phasor diagram for synchronous motor running at following conditions
i. At unity power factor
ii. At leading power factor
iii. At lagging power factor



b A generating station has the maximum demand of 75 MW and a yearly load factor of
40%. Generating cost inclusive of station capital cost are Rs 60 per annum per kW
demand plus 4 paisa per kWh transmitted. The annual capital charges for transmission
system are Rs2000000 and for distribution Rs. 1500000, the respective diversity factor
being 1.2 and1.25. The efficiency of transmission system is 90% and that of the
distribution system inclusive of substation losses is 85%.

Find the yearly cost per kW demand and cost per kWh supplied
I. At substation i) at consumer premises



