BITS, Pilani-Dubai
International Academic City
IV year EEE/2™ Semester/2012-13/Comprehensive Exam./Date-04/06/2013
Course Title—Advanced Power Systems{ Course No.—EEE C462)

Max. Marks—80/ Weightage—40% / Duration—3 hours.

(1)A three phase transmission line has 2=300 e”® Q/phase and Y= j0.0025 mho per phase,
- where the phase angle is given in “degree”unit. The power at the generating station isﬁo MVA
at a power factor of 0.85(lag) at a voltage of 120 KV(L-L}. There is a load of 10 MW at unity
power factor at the mid-point of the line. Calculate the load {in Megawatts) at the dlstant end

of the line. Use nominal T-circuit of the line.--—-[12 marks]

(2)With reference to a long transmission line, develop the differential equation in voltage or
current and find the solution using “Laplace Transform”, starting from fundamentals, aleng

with necessary labeled diagrams. ----[10 marks]

(3) A three phase star connected Synchronous Generator has positive and negative seguence
impedances as j0.09 p.u and j0.075 p.u, respectlvely The neutral is solidly grounded. A line -
to- line fault occurs on the terminals of the generator phase “b”and phase “c” windings , with
Z' =0. Assume E. =1.04j 0.0 p.u and 1,=0 . Starting from fundamentals { with necessary

diagrams), derive the expression for f,; and hence calculate V, and 1. -—[ 6+5 marks]
Pinase “l A-b—C (et w)
(4) Derive the expression for the sequence impedance matrix of a transmission line{ using the
Theory of Symmetrical Components} where X, and X,, are known. Draw the necessary

labeled diagram and state the assumptions (if any) . ----[8 marks]

(5) Draw the labeled diagram of a Modified Impedance Relay and develop the Relay Locus in
R-X plane after necessary derivations in detail. ---[12 marks]

(6) Draw the complete circuit diagram ( labeled) for percentage differential protection of a
star-delta transformer. Also explain the function of different parts/components/elements of

that diagram. ----[6+3 marks]

(7) Explain the operatibn of a Vacuum Circuit Breaker with a neat labeled diagram. --[9

marks] ----[P.T.0]
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(8) A synchronous generator is feeding 250 MW to a large 50 Hz. Network over a double
circuit transmission line. The maximum steady state power that can be transmitted under

different conditions are as follows:--
Prefault—500 MW--- During fault—175 MW--- Post fault--350 MW,

Estimate the critical clearing angle in which the circuit breakers must trip so that the
synchronism is not lost. Consider that the maximum load angle( 8.} is the angle at the point
of intersection of the 250 MW- load line with the post-fault P-§ curve. Apply “Equal Area

Crieterion”. ----[9 marks]
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BITS, Pilani — Dubai

International Academic City — Dubai

IV year EEE, 2nd Semester 2012-13

Course Title - Advanced Power Systems (EEE C 462)
Test 2(OPEN BOOK)
Full Marks — 20 (Weight age 20 %) Duration—50 min
Date: 28-04-2013
Instruction: Only text book and handwritten class notes are allowed.

1) A delta connected resistive load is connected across a balanced three phase supply of
400 volts (line-to-line) as shogi in the following figure ( Fig.1):
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Calculate the positive and negative séqﬁence components of currents, Ly and Ly in
complex polar forms( Given phase sequence is ph. A-ph. B-ph. C in c.c.w)

[ 6 Marks]

2)With reference to the following figure( Fig.2) , suddenly the load Py, (PL= Pn) is put on
the synchronous machine. Applying Equal Area Crietrion, prove that

Sin(8/2)=1/[1+( - 8)°1"°. Assume that Pe= Ppax Sind . [ 7 Marks]
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3) A three phase salient-pole synchronous generator having direct and quadrature axes
steady state synchronous reactances (Xgand Xg) of 0.70 p.u and 0.55 p.u, respectively is
connected to an infinite bus-bar( magnitude of voltage,V = 1.0 p.u) through transformers
and a line of total reactance of 0.5 p.u. The generator excitation e m.fis 1.1 p.u and its
inertia constant is H= 3.5 MW-s/MVA. The damping power coefficient of the machine is
0.2 p.u/electrical radian/sec. The operating load angle (8,) = 20 degree(electrical). The
prime mover (mechanical) power input to the generator remains unchanged. The total
amount of transformer and line reactance is to be considered in series with Xy for all
types of calculations needed. The system frequency is 50 Hz. All reactances are given in
per phase .

In connection with the Steady State Stability Criterion:

(i) Develop the Differential Equation in Ad (Small Perturbation Model).

(i) Applying Laplace Transform( initial conditions being relaxed) to the D.E m (1),
develop the Characteristic Equation and find out the roots. 424

(iii) Hence, comment on the steady state stability aspect of the machine. [%:éﬂr-l—Marks]
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BITS, Pilani — Dubai
International Academic City — Dubai
IV year EEE, 2" Semester 2012-13
Course Title - Advanced Power Systems (EEE C 462)
Test 1
Full Marks — 25 (Weightage 25 %) Duration—50 min
Date: 10---03--2013

(1)Derive the expressions for “A” and “B” in a medium transmission line (Nominal “T” or “x”-
representation). The derivation should be presented in detail ( with necessary figures/diagrams)
[6 Marks]

(2)A three phase 50 Hz. overhead long transmission line has Z=40+j125 ohms (per phase) and
Y=j 0.001 mho(per phase), for the whole length of the line. The load (total, for three phases) at
the receiving end is 45 MW at 0.85 power factor(lagging) and at voltage of 220K V(L-L).
Calculate the sending end voltage magnitude (per phase value, in Kilo-Volts), using the
established expressions for “A” and “B” , in terms of hyperbolic functions. ----[8 marks]

(3) Develop the sequence impedance matrix for transmission line. Derive all equations , in detail
with necessary diagrams and assumptions, if any. ------ [ 11 marks]
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BITS, Pilani — Dubai
International Academic City — Dubai-------Name of the student
IV year EEE, Ilnd Semester 2012-13---------Id No.of the student------=--—-----
Course Title - Advanced Power Systems (EEE C 462)/ Quiz-1
Full Marks — 16 (Weightage 8 %) Duration—20 min

Date: 27---02—2013 ( Page-1/2)
(1) Write the Differential Equation (in voltage or current) for a long transmission line, with the
meanings of the concerned symbols. [2 Marks ]

(2) A medium line has Z = 45 + j125 ohm and Y = j10™* mho . Calculate the value of the
parameter A {considering either T-model or m-model of the line). ------[2 Marks ]

( 3) Write the solution for current or voltage ( as a function of “x”) on the basis of the answer of
question(1) «----- [2 Marks ]

(4) Derive the expressions for “C” and “D” in a nominal n-model of a medium transmission line
,using any method . ------ [4 Marks ]




BITS, Pilani — Dubai
International Academic City — Dubai------- Name of the student
IV year EEE, IInd Semester 2012-13--—--—-- Id No.of the student-----emummuenn-
Course Title - Advanced Power Systems (EEE C 462)/ Quiz-1
Full Marks — 16 (Weightage 8 %) Duration—20 min

Date: 27---02—2013 ( Page-2/2)
(5) Prove that AD-BC=1----for a long transmission line having a length=l and having sending
end and receiving end voltage and currents being V, I, Vi, I ~—me- [3 Marks ]

(6) “Mathematical analysis of a long transmission line is performed on_the basis of
LUMPED PARAMETER system,”-----— True/False? ------ {1 Mark }

(7) Prove that Z, ~ \E , where the symbols have their usual meanings. ~-----[2 Marks ]
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BITS, Pilani — Dubai
International Academic City — Dubai--—---Name of the student
1V year EEE, IInd Semester 2012-13-wweuum Id No.of the student-—--—-—------
Course Title - Advanced Power Systems (EEE C 462)/ Quiz-1
Full Marks — 16 (Weightage 8 %) Duration—20 min
Date: 27---02—2013 ( Page-1/2)
(1) Write the Differential Equation (in voltage or current) for a long transmission line, with the

meanings 0; the concerned symbols [2 Marks ]O b{/,_ \[‘—g; @ \g!__; m fovnce

v “’/}@“‘ O Nl W}:ohﬁi'ﬁ)
(2) A medium line has Z = 45+ j125 ohm and Y = j1073 mho . CaIculate the value of the
parameter A (considering either T-model or n-model of the line). ------ [2 Marks ]

= Y2 = Ly ous —0ias] = —0.06054 by
=1+ =
> 2 A_ 0. 9,3,7 ,jo 02247 = 0:9%7 fh275°

——

( 3) Write the solution for current or voltage ( as a function of “x™) on the basis of the answer of
questlon(l) ------ [2 Marks |

(4) Derive the expressions for “C” and “D” in a nominal n-model of a medium transmission line
,using any method . ------ [4 Marks ]
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BITS, Pilani — Dubai .
International Academic City — Dubai-----—- Name of ti:e student
IV year EEE, IInd Semester 2012-13--—------Id No.of the student-----------=-=x
Course Title - Advanced Power Systems (EEE C 462)/ Quiz-1
Full Marks — 16 (Weightage 8 %) Duration—20 min
Date: 27---02—2013 ( Page-2/2)

(5) Prove that AD-BC=1----for a long transmission line having a length=1 and having sending
end and receiving end voltage and currents being V. I,, Vi I -——-- [3 Marks ]

A= CoAyd, (o 2 &l

c ;,L-gw@f’/( D= Cuyé\j’/(
PV@ \ZC%—C Cos A B — Srvin Ay 8- ,:;Mﬂ;y/f
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O T s s

_ A "",__,Lt_’le'"'wr_{-— JL?)(L(J)' ;j-’-—'ﬁﬁwb
(6) “Mathematical analysis of a long transmission line is performed on_the basis of
LUMPED PARAMETER system,”------- True/False? ------ [1 Mark ]




BITS, Pilani — Dubai
International Academic City — Dubai
IV year EEE, Il Semester 2012-13
Course Title - Advanced Power Systems (EEE C 462)
Quiz 2
Maximum Marks — 14 (Weightage 7 %) Duration—20 min.
Date: 19-05—2013

[Marks: Questions (1)to(6) --each 2 marks and queétions (7)&(8) --each 1 mark]

(1)Write the general relay equation and substitute (in this equation) the
particular conditions to achieve the logic of a Directional Relay.

(2) Derive the expression for “Pick Up Current”of the Over-current Relay.

(3) Draw the circuit diagram of a Modified Impedance Relay with proper
Iabeling.

(4) Draw the circuit diagram of a © Capacitor coupled potential
transformer (Voltage transformer) with tuning inductance, with proper
labeling and also explain why the tuning inductance is used.

[P.T.O]
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(5) Draw typical characteristics for IDMTL relays for two values of TMS,
with necessary labeling,

(6) Why is not the secondary winding of a C.T kept open-circuited?---
Explain

(DR-Ry)* + (X-X)* = | Zys | ----This equation refers to:
(a) Percentage Differential relay (b) Reactance relay (c¢) Over current
relay (d) Modified Impedance relay.

(8) “ It is not necessary that Relaying equipment must clearly discriminate
between normal and abnormal system conditions”----TRUE and FALSE ?




BITS, Pilani — Dubai
International Academic City — Dubai
IV year EEE, II Semester 2012-13
Course Title - Advanced Power Systems (EEE C 462)
Quiz 2
Maximum Marks — 14 (Weightage 7 %) Duration—20 min.
Date: 19--05—2013

Namg----- ' Id No.------ '
[Marks: Questions (1)to(6) --each 2 marks and questions (7)/&(8) --each 1 mark]

(1)Write the general relay equation and substitute (in this equation) the
particular conditions to achleve the lOglC of a Dlrectmnai Relay

Q= kgt K™ ([ |E] o (0-0)
Wy 2, ‘(,,_(rC) _:,ﬁ veryj’ &/&
S e ke (0T __/%m ety

(2) Derive the expression for “Pick Up Current”of the Over-current Relay.
N o T )
& K ')Tj f:}f‘f‘f{ ) { =o v—”)gkvmf/lé-

S, 2 o
(3) Draw the cir

uit diagram of a Modified Impedance Relay wrth proeper

Iabeling.

Mas Line

> '~/i~‘
CGE)/ \f*ﬁ)

lamll

Kest-cain 02

(4) Draw the circuit diagram’ of a “ Capacit

coupled potential
transformer (Voltage transformer) with tuning inductance, with proper
labeling and also explain why the tuning inductance is used.
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(5) Draw typicai characteristics for IDMTL relays for two values of TMS,
with necessary labeling, o

Op2%

C +o};4-

RS,

TS =2

— M RO &

— > P

- —

(6) Why is not the secondary winding of a C.T kept open-circuited?---

Explain [—/\(/Y (; ,'Tv -’71 Nr oy O/V.WQ ;—:/L ~
- T " . ; { b
H-eun o L Y I o N

WMEW Y — Cm£A2

Yrml«alg% 5@ vy %ﬁl@
| Y W Rg%ﬁﬂgqu
(NR-RY)* + (X-X,)} = !er l %---This equation refers to: v YW b
(a) Percentage-Differential relay (b) Reactance relay (c) Over current
~ relay ( odified Impedance relay.

(8) “ It is not necessary that Relaying equipment must clearly'discri‘g:iytw—_ -
between normal and abnormal system conditions”----TRUE and FALSE ?

—— FALSE " |




