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WINTER - 2016 EXAMINATION
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Important Instructions to examiners:

1) The answers should be examined by key words and not as word-to-word as given in the model
answer scheme.

2) The model answer and the answer written by candidate may vary but the examiner may try to
assess the understanding level of the candidate.

3) The language errors such as grammatical, spelling errors should not be given more Importance
(Not applicable for subject English and Communication Skills).

4) While assessing figures, examiner may give credit for principal components indicated in the
figure. The figures drawn by candidate and model answer may vary. The examiner may give
credit for any equivalent figure drawn.

5) Credits may be given step wise for numerical problems. In some cases, the assumed constant
values may vary and there may be some difference in the candidate’s answers and model
answer.

6) In case of some questions credit may be given by judgement on part of examiner of relevant
answer based on candidate’s understanding.

7) For programming language papers, credit may be given to any other program based on
equivalent concept.

Q. Sub Answer Marking
No. | Q.N. Scheme
1. A) | Attempt any three of the following: 12
a) Draw a basic structure of power system showing different voltage 4M
levels.
Ans.

Page No.1/28



MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 2016 EXAMINATION
Model Answer Subject Code: | 17510

Grene~cd 3:><J st ation
C\\ WV \

2M
N DY oo voltage
levels

serpidive il i 2M line
L), diagram

b) Give the expression for complex power, active power and reactive iM
power at receiving end.
Ans. | Complex power at the receiving end is given by

SR = VRlR* ............................. 1M
2
|B| |B| <
........ 1M
_ vslIivel _. . |AlIVRIZ _. .
Qgr = B sin(ff — &) 5] sin(f 5).”. M
Where Pg= Real or active power in MW, Qgr= Reactive power in
MVAR
Vs = Sending end voltage per phase in KV
VR = Receiving end voltage per phase in KV 1M

0 = Power angle
A, B = Generalized Circuit Constant
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C) State the significance of resistance parameter on performance of 4M
transmission line.
Ans. | Significance of resistance:
1. Resistance causes voltage drop IR 1M for
2. Voltage drop in transmission line affects regulation each
3. Resistance causes IR losses, which affects efficiency. point
4. Temperature of line increases due to resistance.
d) List the advantages of generalised circuit representation. 4M
Ans. | Advantages of generalized:
1. The generalized circuit equations are well suited to transmission
lines. Hence for given any type of the transmission line (short,
medium, long). The equation can be written by knowing the
values of A B C D constants.
2. Just by knowing the total impedance and total admittance of the | Any 4
line the values of A B C D constants can be calculated. advanta
3. By using the generalized circuit equations VRNL ges 1r|]V|
eac

Vs =AVg + Blgi.e. when IR = OVRNL = Vs /A
Now the regulation of the line can be immediately calculated by
% Voltage Regulation = Vs/ A -Vgr/ Vg X100
4. Output power = Vg Igr Cos ¢r for ....1¢...ckt.
= 3VR Ig Cos (bR for 3(]) ........ ckt.

Input power = Vsls Cos ¢s............. 1¢..ckt.
=3 Vsls Cos (I)s ............. 3¢..th.
losses in the line = input — output

5. By calculating input and output power efficiency can be
calculated.

6. Series circuit : When two lines are connected such that the output
of the first line serves as output to the second line and the output of
the second line is fed to the load, the two lines behave as to parts
networks in cascade. Its ABCD constants can be obtain by using
following matrix:

A B| _ |41 B,
c DI ‘( D,

i
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7. When two transmission lines are connected in parallel then the
resultant two part network can be easily obtained by

AB, + A,B
s S 2b1

B, + B,
B, B,

B, +B,

DB, + D,B
p = —1°2 2D1

B, + B,
A;—Ax»(D,—D
C=c 4, - PrAn@:=Dy)
B; + B,
1. B) | Attempt any one of the following: 6
a) Explain the procedure for measurement of generalised circuit 6M

constants.

Ans. | Measurement of Generalized Circuit Constants can be done by
conducting Open circuit and short circuit test.

If a transmission line is already erected, the constants can be
measured by conducting the open circuit and short circuit test on the
two ends of the line. Consider a transmission line and determine the
impedances which are complex quantities. The magnitudes are
obtained by ratio of the voltages and currents and the angle with the
help of wattmeter reading.............coooiiiiiiiiiii i 1M
The connection diagram is shown below:

Q U ° o 2055 o——0
i— ; c.0 V., 1=0
o= 2M

Fig. 4.19(a) Open-circuit tests

i J_l (o)
The test is conducted on sending end side.
NOW, ]/S = AVR + BIR """" (1)
IS == CVR + DIR """" (1)
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From these =n.s. under o. c test
Wetoget, as Iz =Clq

-sending end impedance with receiving end open ckted.
From S.C. testas V; =0
V., =B Iyxl, =D Iy
Zss =Vs=B
sending end impedance with receiving end s.c.ed ..................... 1M
Note- These impedances ZgZg,are complex quantities, the
magnitudes are obtained by the ratio of the voltages and currents.
The angle is obtained with the help of wattmeter.

Similarly the same tests can be named out on receiving end side.
= From o.c. test —
Generalized = O.C can be written
As Vi =DV, — BI;
Iz =— CV, + Al
Since the direction of sending end current according to the network
whereas while performing the tests on receiving end side, the
direction of the current will be leaving the network, therefore these
equations become

Vg = DV + BIyx (-Ig) = —(V; + A(=15)

o —Ip = —CV, — Al

Iz = CV, + Al

FromO. C.test, I, =0

—receving end impedance with sending end open clcted.
From S.C. test, V,=0

Now,
Zpo — Lpg = % — % — ADA—CBC
= L[ASAD — BC = 1] "
Now, 2500 = 2eri= &
A= eri%rs ----------- @)
Zys= 2
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or B= Aer = er ’eriozrs TTTTmEmmTTTTTTTTT (b)
Zso = %
e it — ()
D
Zyo = ol

2D =CZyy =0 | s

Zso| Zro—Zrs

- , 1
=Zro Zro-Zrs)Zso (@)

If Z., = Zs, we get A =D for symmetric network ................... 1M

b) Define skin effect and proximity effect. State factors on which 6M
skin effect and proximity effect depends.
Ans. | SKIN EFFECT:

Cument concantrating
Cross section of near surface 2M
conductor
No cumant flow insida

The distribution of current throughout the cross section of a
conductor is uniform when DC is passing through it. But when AC is
flowing through a conductor, the current is non-uniformly distributed
over the cross section in a manner that the current density is higher at
the surface of the conductor compared to the current density at its
center. This phenomenon is called skin effect.

Skin effect depends on factors:

e Current

e Permeability of material Vf\rl\?ll %r
e Frequency each

e Conductor diameter

e Diameter

e Material of conductor

PROXIMITY EFFECT:
When the alternating current is flowing through a conductor
alternating magnetic flux is generate surrounding the conductor. This
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magnetic flux associates with the neighboring conductor and generate 2M
circulating currents. This circulating currents increases resistance of
conductor. This phenomenon is called as, “proximity effect”.

Factors affecting proximity effect:
1. Conductor size (diameter of conductor) Any 2,
2. Frequency of supply current. Y2 M for
3. Distance between conductors. each
4. Permeability of conductor material
a) Attempt any two of the following: 16
) Define generalised circuit and generalised circuit constant. iM
Ans. | Generalized Circuit: An passive, linear, bilateral network with two
port terminals is known as generalized circuit. A transmission line is
a 2 port network, two input terminals where power enters & two
output terminals where power leaves the network. Definitio
n of
generali
, \ sed

f? circuit

Y 1M
Generalized Circuit Constant:

1) A= %; k=0
It is the ratio of the voltage impressed at the sending end to the
voltage at the receiving end when the receiving end is open circuited.
It is a dimension less quantity.

_VS - —
2)B == Vr=0 Generali
It is the volt impressed at the sending end to current of receiving end sation
when receiving end is short circuited. It is known as Transfer circuit
impedance. Its unit is in ohms. constant

3M

3)C=—Ir=0
It is defined as the ratio sending end current to the receiving end

voltage when receiving end is open circuited. It is known as Transfer
admittance and its unit mho.

4)D == Ve=0
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It is the ratio of amperes impressed at the sending end to the ampere
at the receiving end when the receiving end is short circuited. It is a
pare quantity.

i) Explain the procedure for receiving end circle diagram with 4M
usual notation.
Ans.

| (I
\.\1\_'- N3 . o
. A o o, &
AN | ' \ g Diagram

2M

Ve

p 0 Nt
fekekey A 3
N

Cor vt

/¥
-

S = TNV /6 £ WA 7 d )

18] o

Step-1: Draw the X-Y plane in which plane X represents the active
power (MW) & axis-y-represents the Reactive power (MVA).

Step-2: To draw the center of the circle take the distance equal to &

angle equal to (B-o) & draw the line in third quadrant & locate the | Explana
point ‘n’. tion 2M

Step-3: To draw the circle the radius is taken equal to |Vs| |Vr| &
draw a circle in 1st quadrant.
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Step-4: The operating point p on the circle is located by the amount
of real power delivered to the load i.e.pr

Step-5: Joint the ‘op’& draw the line parallel from point P to Y-axis.
‘op’ represents the true power Sr=Pr+jQr& the corresponding value
of Qr can be read from the diagram.

Step-6: Draw the reference line w.r.t. ‘on’at an angle a. The power
angle is the angle between the ref. line shown & phasor ‘np’.

2. b) Determine inductive reactance of 1 ¢ tr. Line arrangement 8M
shown in fig.1 per mt. length. The dia. of each conductor is 1cm
and current is equally shared by two parallel conductors.

('-1‘ ‘ 1 Cll_ Lquia —-~-l
Q! @ T
|_gpls@m: k TR
i-cg_ Y D m—— —'—""”)

dCaad') - 9scm
Ans.
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2. c) | If Aand B constants of a 3 ¢ tr. Line are 0.9 21° and 100 2 85° | 8M
respectively. Determine the receiving end current and power
supplied to load. Assume both sending end and receiving end
voltages are 200 kV with phase dift. of 8" between them.

Ans.
b n
e o S £- 8
(&)
3 = loo [ 85
o =312 222 o
f 5
NO © VD:AVF+BJF — 1Mk
== Vg o AVE s . 4T
o g o
- 200 X 10‘31 8 o‘j/_l)oooXle3&
S TTTer —Se govayT

115470 /=11 — 10639 23 N Secin

1

- ZS“]"M“'J‘ 12516 — |03 62 +J 183353

F: |¢l 8 —a 315
1 2 mazl(
x |j6'75 L:ZI/Z/ et R A
2
.gfsﬁ 5 Vs VR L{i;g - M Lfij — | hak
3 B
00" |
- 200X200D $r-8 O IXZ e
F = had Lo | oo
leo
o 8416
= hws L1, =08 L0
F' - 4oo ®s77 -3¢0 Cos BY
R

=z 831'9% -87-¢3

- $2345 me — 2 matk
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Attempt any four of the following: 16
4M

a) Draw the reactance diagram of given power system as shown in
fig.2 select generator rating as the common base value.

G “Ty T
3R
L 25 Mmves 1l\0 \‘:\\z%

20 M VW
VL. XA v1/ 11 oxV Lo -/,
1o /. N7
&/
Fig. 2
Ans.
Assaming CGen af bagc

, BW MVB = Q0
|\ kv Fer Gen:SIdL

‘Q)Qge N 58
= |1okV L= T e s\
1) v £ey yPOY side

X
chXf& -
_ Xpuoyd = 921 PV

(D Geperarer — Xpumnew

3 Povmey Ty X T 3
@ TansFevmey "1y AV PGS o <kV0‘d )
TAVP o'ld KVpew oM

\/P\“ new = XPU O)C) X r\/\\iﬂo\d
_ 20 ! > _ 0-06yPY
= 0-08 X’ZT;_— XCH ) = e

1LS™ e O-2- 70
XPUDC"’U: 1 X 4 =
MU P Ras

Xacrtd X (0 amd™
o-1322 pv

@ Motes
. ¢
O+ ¥ =15

£) - re -
C o ’XC\CW%I

XpeoO = i?BCM
ey
A =
B o - i
o322 ©r06Yy
0-2 ¥V — ™M

Page No0.12/28




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 2016 EXAMINATION
Model Answer Subject Code: | 17510

b) Give the expression for coordinates for centre and radius for 4AM
sending end and receiving end circle dia.
Ans. | The centre of Receiving end circle is located at the tip of phaser |A/B|

1V < B - a. drawing OCs from negative MW axis.
1. The X and Y coordinates of the centre are |JA/B| 1V, Cos (B - o)
and |A/B| 1V, Sin (B - @)

2. The radius of sending end circle is drawn with |Vs||Vg| / |B| from

centre Cs M
The centre of sending end circle is located at the tip of phaser |D/B|
1Vgf’< B - o drawing OCs from positive MW axis.
3. The X and Y coordinates of the centre are |D/B[1Vs]> Cos (B - o)
and |D/B|1Vs|* Sin (B - o)
4. The radius of sending end circle is drawn with [Vs|[Vg| / [B| from .

centre Cg

C) Determine the inductance of 3 ¢ line operating at 50Hz and 4M
conductors are arranged at triangle of sides 1.6m, 3.2m and 1.6m.
The conductor diameter is 0.8 cm.

AnS. Ly =Ly =Lg=2x10"log, =% M

Deq == vDRYDRBDBR == §/16 X 32 X 16 = 20158m
r1 = 0.7788r = 0.7788 x (0.8 x 10~2) = 0.00623m M
L.=L,=L,=2x10""71 2.0158 1M

x =Ly T hET °8¢( 5700623
— 1156 x 10-6 2 = 1156 ™ 1M
o M T Km

d) | A250kV transmission line has following GCC-A = 0.85 27°, B =| 4M

300 275° Q/phase. Determine power at unity P.F. that can be
received if voltage at each end is maintained at 250kV.
Ans. | Given data

Vs=Vgr=250KV,A=0.85<7°B=300<75°
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Then for unity power factor Qg =0
*. Qr=|Vs|IVr|/ [B| Sin (B - 8) - |Al/ [B] [VRI* Sin (B - o)

1M
Substituting all values we get
0 = (250)X(250)/ 300 Sin ( P - 8) — (0.85)(250)? / 300 Sin (75 - 7)
0=208.33 Sin (B - 5) -164.188
Sin (B - 8) =0.788
B -5 =52° M
Substituting this is in equation of Pr we get
Pr = [Vs|[VR| / [B| Cos (B - 8) - |A| / [B] [V Cos (B - a)
= (250)(250) / 300 Cos (52) — 0.85 x (250)? / 300 Cos (75-7)
= (208.33)(0.616) — (177.083)(0.375)
=128.33 - 66.406
Pr=61.924 MW.
Unity power at receiving end is 61.924 MW 1M
e) Derive an expression for capacitance of 1 ¢ tr. line compose of 4M
solid conductor.
Ans.
M. an
D CRE
' [
< D >
Capacitance of a 1¢ line is defined as the charge on the conductor
/unit of a p. d between them.
c= gF/mt
v Explana
Where - change on the conductor in coulombs / m t tion 1M
V —p. d between the conductors in volts.
Consider a 1 ¢ line excited from 1 ¢ A.C source. The line develops
equal and opposite sinusoidal charges on the two conductors. Let
q.&q; be the changes on the conductors ‘a’& ‘b’ whose radii are
1, Tp respectively.
Derivati
Since the conductor ‘b’ for mc a return path for the current through’ on 2M

conductor ‘a’, the change ‘q;,’ on conductor ‘b’ is equal &opposite to
conductor ‘a’.

1.8.qq = —qp0rqy =—qq

Assume that charges on each conductor are distributed uniformly
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around its periphery and length.

Consider the conductor ‘a’ alone with the charge and ‘b’ without any
charge. Now the p. d between the conductors a & b is
ap = 72-log, —I --vimt - (1)

Similarly consider b with charge and ‘a’ without any charge. Then the
p. d. between the conductors b & a is given by

19ba - ﬂ gerD (2)
p. d. between a & b can be written as,
Yap = —Upa = z_il,’( Oger -(3)

Now by super position theorem, the net p. d. between a & b when
both the conductors are charged equally oppositely can be written by
adding the eq. ----------- (1) & (3)

Yap = ﬁabl + 9™’

__ Qa D dp
anloger_ znkloger_

271:kl ger +2nklogerb

Since q, = —qy

Zn'k

_ Ya D22

2k gerarb

Ifr,=n=r

9 = dog 2 e v/mt. ....... 4)

Capacitance between two conductors i.e. line capacitance
Can be written as—

Cop = J& = K e F/Mt. ---(5)

Vab logeP/,

And it is represented as
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& o 9
|
a b
4. A) | Attempt any three of the following: 12
a) Define self GMD and mutual GMD. 4M

Ans. | Mutual GMD: If conductor A has ‘n’ no of sub conductor &
conductor B has ‘m’ no of subconductor, then mnth root of the mn
terms, which are the products of all possible mutual distances from
the n filaments of conductor A to m’ filaments of conductor B. It is
called mutual geometric mean distance (mutual GMD between
conductor A and B and abbreviated as D,,,

Similarly,

Self GMD: or GMR n?th root of n? product terms (n sets of n
product terms each). Each set of n product term pertains to a filament | 2M each
and consist of 1’ (Dy; for that filament and (n — 1) distances from
that filament to every other filament in conductor A. It is defined as
the self-geometric meandistance (self GMD) of conductor A, and is
abbreviated as Dg;,. Sometimes, self GMD is also called geometric
mean radius (GMR).

Example let radius of conductor X & Y is=r

® O
{'T’B’ D

Self GMD of conductor X = ¥D;;D1,1,D11, D11 = Vr'xr'xdxd
=Vr'xd

Self GMD of conductor Y =1’
Mutual GMD between conductor X & Y =+/D;,D;,, =

J(§+D)x(0—§)

.2
J
l
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b) | A275kV 3 ¢ line has following parameter A = 0.91 2 1.5°, B = 115 4iM
277°. If the receiving end voltage is 275kV determine the max.
power that can be delivered if sending end V is held at 295 kV.
Ans. | Given data
Vg =275KV ,A=D=091 /15, B=115/277Q
Prvax= ?when Vr=V, =275 KV
For max receiving end power condition is
B — 8 =0 e i ittt et et e e e e et et e e e s M
SO Ppyuy = 2B — %VR2 COS(B = @) ev ee eeeeee et et et et et e e M
275 X 275 0.91 ¥ (2752 77— 158
115 115 X (275)7 cos( )
=507.775 MW M
C) Explain the role of power system engineer. 4M
(Note: any other relative points may be consider)
Ans. i. On the planning side he or she has to make decisions on how
much electricity to generate
ii. For operation of the power system he has to plan for generation of
electricity where, when and by using what fuel. Any 4
iii. He has to plan for expansion of the existing grid system and also | 1M each
for new grid system.
iv. He coordinated operation of a vast and complex power network,
S0 as to achieve a high degree of economy and reliability.
v. He has to be involved in constructional task of great magnitude
both in generation and transmission.
vi. He has to solve problem of power shortages./ outage of line
vii. He has to evolve strategies for energy conservation and load
management.
viii. For solving the power system problems he has to update with
new technology method.
d) State the need of reactive power compensation and name the iM
devices used for reactive power compensation.
Ans. | Need of Reactive power compensation:
Power system is well designed when it gives good quality of reliable | Need of
supply i.e variation at receiving end is within limit (+/- 5 %). If reactive
variation is more performance of equipment is affected. power
Variation in Voltage indicates unbalance in reactive power generated | compens
Qs & reactive power consumed by load Qr ation
If Qs >Qr --- Vr increases 2M

If Qs < Qr ----- Vr decreases
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If Qs = Qr ---- Vr flat cha
So to maintain balance in Qs & Qr Reactive power compensation is

required. Devices
for of

Devices for of Reactive power compensation: reactive

1) shunt capacitor bank —substation & medium Tr. line power

2) Inductance reactor bank- long HV tr. line compens

3) Syn. condenser- load centre ation

4) Auto transformer — substations 2M

4. B) | Attempt any one of the following: 6

a) A 50Hz 3 ¢ tr. line is 250 km long. It has a total series impedance 6M

of 35 + j40 Q and shunt admittance of 930 x 10 Q. It delivers

40,000 kW with 90% p.f. lag. Find ABCD constant considering
medium line having nominal T circuit regulation of line.

Ans. 7 ¥ Y /= 930 x| ' ~

1 vy
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b) Find self GMD for arrangement as shown in fig.3 If r = 0.1cm. 6M

e

”/

e

D

Ans. Self GMD & 7 o)cm
9
R P N
(;)n DJZDB) ( DQI D22D23> (DBIDélbgg

_ 9 (=>1m)
@H Dlx"Dg}lémDnD?B)

= 9
\/é-'ﬂa% ¥R AVDLcmxoms—w)zy)

:W;?UEF€I’ 4
= Loy = 0Fm (M)

Do |- R

36 e RSB
Psz WDWDMS’G}AD2E

_ 'DZZ& DQq Dzy‘th)’j
-—>C\ N\)

)2 - ’ S, ,
P m;DbDWD'r’D'O ( P21 Pa Doz Daydas Do)

12— R T T — e SEE
) f@m%w» ortyrs T2 v 0> 2) (27x61 T 85v 2
275 Nz ¥ ¥ 2% )

) i)
- QW\)
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5. Attempt any two of the following: 16
a) Derive overall ABCD constants of series connected two 8M
transmisson line networks.

W ~)m

Two n/w are said to be connected in series when the o/p of one n/w is
connected to the i/p of other n/w. 2M

Let the constants of these n/w be Al, B1, C1, D1 & A2, B2, C2, D2
which are connected in series as show in fig.

These two n/w could be two transmission line or a transformer
connected in to transmission line from equation of VR=DVs-Bls &

IR=-CVs+Dls

©-V=D;Vs-Bils (1)
I=-C1VstAsls 2

& V=AVr+Bslr 3)

|:C2VR+D2|R (4)

From equation (1) & (3) & equation (2) & (4) respectively.
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b) | A3 ¢ line has following constants. A=D=0.9 205’ B=99 »278° | 8M
Q. The sending end and receiving end voltages are maintained at
220kV. Calculate load angle when power fed at sending end is
400MW using sending end circle diagram. Also determine
maximum power delivered at receiving end.

ADnS.
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C) A 3 ¢ line with equilateral spacing 3mt is to be rebuilt with 8M
horizontal spacing as D13 = 2Dy, = 2D,3. The conductors are to be
fully transposed. Find the spacing between adjacent conduct as
such that new line has the same inductance as original value.

Ans.
3 phase line with equilateral spacing
L=2X10""log, 2= 2X107"log, = =-ee-eeeeeee- Eq 1 1M
With horizontal spacing ...........ccooviiiiiiiir e 1M
2X1077 log, =% --eq 2
Deq = YD12x D23X D31
Inductance L remains same
Equating eq 1 &eq 2
— -7 b _ -7 Deq
L =2X10""log, == 2X1077 log, s 3M
D  Deq
ror
D = Deq = 3}/(D12x D23X D31)
3=3/((D12)2 X (2D12))
3=32x(D12)3
D122 2= 2381 M oo 3M
2
6. Attempt any four of the following: 16
a) Prove that complex power in power system is S = VI*, iM
Ans.
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Consider a single-phase load fed from a source as in Fig. . Let
- V= |V| 28
I=|I| £(5-6)
\

Complex power flow in a single-phase load

When 6 is positive, the current lags behind voltage. This is a convenient

choice of sign of 8 in power systems where loads have most ly lagging power
factors.

Complex power flow in the direction of current indicated is given by
S=vr*
=|VI|I] 26

=|V||I| cos8+j|V||I|sin6=P+jQ
or

] = (P*+ @2
Here
S = complex power (VA, kVA, MVA)
|S| = apparent power (VA, kVA, MVA); it signifies rating of .
equi;iments (generators, transformers)

P = |V]|I] cos 8 = real (active) power (watts, kW, MW)

@ = |V| || sin 6 = reactive power
= voltamperes reactive (VAR)
= kilovoltamperes reactive (kVAR)
= megavoltamperes reactive (MVAR)

It immediately follows from Eq. that @, the reactive power, is
positive for lagging current (lagging power factor load) and negative for
leading current (leading power factor load). With the direction of current
indicated in Fig. S = P +;Q is supplied by the source and is absorbed
by the load.

4M
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6 = tan} ‘1‘)) = positive for lagging current

= negative for leading current

Reactive
power

Real powel

Phasor representation of complex power (lagging pf load)

In Electrical engineering S=P+jQ. Where Q is positive and it is
inductive reactive power which lags i.e. due to lagging current.

Q is negative when capacitive reactive power. i.e. due to leading
current.

The same concept is obtained when we consider S=VI* & not when
considered S=V*I

b)

AnSs.

List the advantages of PU system.

Advantages of PU calculations:-

1. Manufacturers specify impedance of apparatus in % or P.U.
values on basis of name plate rating.

2. p.u. impedance of machine of same type having different ratings
usually lay within narrow range though actual values differs with
rating. Hence if impedance is not known, we can consider value
from table in which avg. value for different type of machine are
given.

3. P.uvalues are same referred to either side of transformer.

4. Type of connection of 3® transformer in 3®circuit does not
affect p.u. values.

4M

Any 4
each
advanta
ge 1M

c)

AnSs.

What is transposition of 3 ¢ line? State its advantages.
Transposition of conductors means exchanging the positions of the
conductors at regular intervals along the line such that each conductor
occupies the original position of every other conductor over equal
distance.

Unsymmetrical Spacing in the transmission line causes the flux
linkages and therefore the inductance of each phase to be different
resulting in unbalanced receiving end voltages even when sending
end voltages and line currents are balanced. Also voltages will be
induced in the adjacent communication lines when the line currents
are balanced. This problem is reduced by transposition.

4M

1M

1M
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Advantages:

1. This arrangement causes each conductor to have the same average
inductance over the transposition cycle. Over the length of one
transposition cycle the total flux linkages is zero.

2. Results in balanced receiving end voltages when sending end 1M
voltages and line currents are balanced.

3. No voltages will be induced in the adjacent communication lines
when the line currents are balanced.

Position 1 : b 1
Position 2 2 :
Position 3 —% 0 d

d) Derive the expresssion for complex power at receiving end in 4AM
simple two bus power system.
Ans. Complex power at receiving end tr. line

GCE®>  V=AVg +Blg
L REVs A VR

B B
let Vr=|VRr|/ 0 ,Vs=|Vs| &
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S Re, W AL (i)

e) A balanced load of 50 MVA is supplied at 132 kV, 502Hz, 0.8pf 4M
lag by means of tr. line. The series impedance is 180 275° Q /ph
and shunt admittance is 1 X 10° £90° S/ph calculate ABCD
constants using nominal [] method.

Ans. | 7 =180475°Q

Y =1x1073290°

for Nominal m — circuit

A=D=1+E,B=Z,C=Y(1+E)

2 4
s .
A=D = % — 14 [(1><10 4902).(180475 )]
0.182165
A=1+ —
A=1+0.092165
A =0913 +j0.02329 = 0.91321.46 = D .

Page No0.27/28




MAHARASHTRA STATE BOARD OF TECHNICAL EDUCATION
(Autonomous)
(ISO/IEC - 27001 - 2005 Certified)

WINTER - 2016 EXAMINATION
Model Answer Subject Code: | 17510

B =7 = 180275°0
c=v(1 +3%)

= 1x10-3290° |1 + (1 x10732£90°)(180275°)

4

=1x1073£90°x0.956620.697

= 9.566 X 10742£90.697siemens 2M
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