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(Elect Engg) (Second Semester) EXAMINATION 2011

: Tlme Three H Maxnnum Marks : 100

/* N.B. — (L) Answer;"three questlens from each Sect1on

(i) tAnswers to- the ‘two Sectlons should be written in separate ‘

answer-books
) _(jii) Neat dlagrams must be drawn Wherever necessary
(iv) ~:'F1gures to the rlght 1ndlcate full marks
(u) Your answers w1ll be valued as a whole |
(vz) Use of loganthmlc tables, shde rule, Mollier cha:rts electromc
‘pocket calculator and steam tables is allowed

(vii) Assume smtable : da':a, 1f necessary

: SECTION I

1,_‘ - (@) VDeﬁne the followmg terms assoclated w1th load characterlstlcs :
o (i) Load factor G -
(i1) Demand factor
- @) D1vers1ty factor , T , o

(iv) Annual plant use factor | - e 8]

- B, : ‘What are the obgectwes of tanﬁ' ? Explam the role of incentives

. and penaltles to encourage the customers to keep load factor‘

Vand power factor hlgh B O 8
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2 1'(a')' VWhat do you understand by load curve and Toad duratlon

curve ? What 1nformat10n is obtamed from them ? 6]

() The maximum demand on a power plant is 60 MW. '.jrhe plant

. capeoity fa_(!:tor: is 0;6 andthe otilizétion ‘faotof is 0.8. Find : - |
i :"(i)7 .Load factor ; | - | :\
: <idzf)' I_;liantf’éapacit.y |
(i) Reseﬁe cepecity o
Gv) Mhdaldenergy producti‘on.‘ | k. o h g ‘[6]7_ ”'
(c) dWrivtle ~a short note on time of da5; tariff. | " (4]
| 3 f(c‘l‘)ﬁ Wmtea short “’nofe on'g I(’LCCY | eqﬁipmeht.' B g .[6]} ‘
s | (b) ‘Derlve the expressmn for. Voltage dlstrlbutmn across the umt:\, o
»,: f (‘of a strlng of sﬁspensmn 1nsulators Deﬁne string efﬁmency
| Name only any two methods used for 1mprov1ng ‘the strmg.
- »«.efﬁc1er_1cy.‘ | | - SRS - [0l
4.-'# (d) Write a :‘note ‘;'o:o '_ oontrol room_; "equi'p‘m.e\'nts' in a -generating '
‘) station. - | \ SRR I | .[8]}
" [4062]-145 : 9 ‘
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| () Each hne of a three phase system is snspended by a string
- of three s1m11ar 1nsulators If the Voltage across the line unit

s 18 kV Calculate the hne to neutral voltage Assume that

| }the shunt capacitance between each 1nsulator and earth is

| (1/10)th of the capac1tance of the insulator 1tself Also ﬁnd

- the strmg efﬁc1ency ERRE - S (8]

5. (@) Derive the expressmn for mductance per phase of . a three-
. phase overhead transm1ss1on line w1th unsymmet1cal spacmg

—between conductors (W1th transposition). - [8]

(b). F1nd the 1nduct1ve reactance/ph/km of : a double circuit three-
f‘phase transmission line as shown in Flg 1. The conductors

are transposed and radius of each is 0.7 125 cm. The frequencyi

s 50 Hz . SR R 5 (1)
o ,\a—/ 6 'm | @ci
b | eaN N
] S
®
c ' al
Fig. 1

Moe2le5 3 '} B . )
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6. | Ta) Write a short hote on skin effect. , . [6]
®) *-‘Explairl the vconcept of GMD "a'nd GMR.' - | 161

() A three-phase 50 Hz overhead transnnssmn line consists of
three conductors each of d1ameter 25 mm. The spacing between
. '_the conductors 1s as follows :
A.‘-'—;B=3mB—C 5mC—A 3.2m.

,\,

Find the 1nductance and 1nduct1ve reactance per phase per
_’km of- the line. R . L ;. . [6]
B SECTION I
7. (@) Der1ve expressmns for l1ne -to- hne capac1tance and lme to-

neutral capac1tance for a s1ngle phase overhead transm1ss1on

11ne. : 1 7‘ o o S ] I

| ®) AB50Hz overhead transm1ss1on l1ne conS1st1ng of three conductors
each of diameter 2 cm and spaced 2. 5 m. Calculate the capa01tance
. per phase per km “for the followrng‘ \arrangement between

_conductors :

(i) Equilateral spacing

(ii) Horizontal spacing with transposition. o (8]
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8. (a) Der1ve an e‘xpressmn for the capac1tance to neutral of a three—

phase l1ne Wlth equﬂateral spacing, SR | - [8]

(b) ,A 40 km long, smgle-phase lme has two parallel conductors '
¢ each 5 mm m d1ameter and 1. 5 m apart The he1ght of conductors |

above ground is. 7 m F1nd’ the capamtance of the line :

@) Neglecting the effect of earth
'. €23) Inclu_di’n;‘g- the effect of' ,_earth. e - 8]
.9, (@) GiVe classification of transmission lines based on length Explain -

- - the 1nﬂuence of power factor on the performance of a trans-

mission  line. St AT _’ S 8]

) Derlve the ‘expression for ABCD constants of a long transmlssmn

"hne in hyperbohc form R »v LT - [8]

o

v, 10. (a) : Obtam the relatloneh1p for ’the sendmg end Voltage and current
| 1n terms of rece1v1ng end voltage and current for a med1um

“length transm1ssmn hne w1th nominal p1 method Draw the

, | phasor diagram. S )
[4062]-145 5 R P.T.O.
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() Calculate ABCD censtants for a three—phase, 50 Hz, long

: transm1ss1on lme w1th the followmg parameters :

 R=2ud0

L

|

0.192 H

' __ -6 R S P
'C_——v17.28x/10 F | \ o q

11. (a) Denve an expressmn for sag and tensmn of aoverhead transnussmn
'-lme supported between the towers of the same helght [10] '

(b) A33 :k‘V' thi'ee-phase, 50 Hz underground'cable' is 4' km long.

It uses three—smgle core cables where each cable has. a core

| },,cllameter of 2. 25 cm and the radlal th1ckness of msulatmn is

0.6 cm. The relatlve perm1tt1v1ty of the dlelectrlc is 3 Fmd ’3

o . .(i) : Capacitance o‘f the cahle/phaSe- ”
G Maxunum s,tres‘s\;\;ih the cable. s
o
'12.l (@) Wnte a shortnote “on XLPE ;:ame's; R 61 t
() Explam d1ffereut .ty‘pes of cable faults. o - [6]
—[4062] 145 | e | i o
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) A transmlsswn line has a span of 180 m between level supports

_ Lme conductor has a cross- seetlonal area of 1. 3 cm? and it
) Welghs 1 kg/m If the breakmg stress of conductor 1s 4000
kg;/cm2 Calculate the maximum sag for a safety factor of 4.

Assume a maximum wmd pressure of 100 kg/m2 of the'p'rojected -

‘surface. o - , o - [6]

www.sppuonline.com

[4062]-145 S

www.sppuonline.com

P


http://www.sppuonline.com
http://www.sppuonline.com
http://www.sppuonline.com
http://www.sppuonline.com

