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1.a)
What are the advantages and disadvantages of suspension type insulators over pin type insulators.

b) Determine the voltage across each disc of suspension insulators as a percentage of the line voltage to earth.  The self and capacitance to ground of each disc is C and 0.2C respectively.  The capacitance between link pin and the guard ring is 0.1C. If the capacitance to the line of the lower link pin were increased to 0.3C by means of guard ring, determine the redistribution of voltage.   Also determine the string efficiency in each case.

2.a)
What are the factors which effect the sag.  What is string chart.  Explain clearly the procedure adopted for stringing the power conductors on the supports.

b)
A transmission line conductor consists of hard drawn copper conductor of diameter 14-77mm and a cross-sectional area of 120mm2 having weight of 1118 kg/km and has a span of 200meters.  The supporting structures being level.  The conductor has an ultimate tensile stress of 42.2kg/mm2 and allowable tension is not to exceed 1/4th  of  ultimate strength.  Find  (i)  Sag in still air
(ii)  Sag with a wind pressure of 60kg/m2 and an ice coating of 10mm.  Also find the vertical sag under this condition.  Assume density of ice as 0.915gm/c.c.

3.a)
Describe with a neat sketch the construction of 3-core belted type cable.  Discuss the limitations of such a cable.

b) A 66 KV single core cable has a conductor diameter of 2.5cm and a sheate of insider diameter 6cm.  Calculate the maximum stress.  It is desired to reduce this stress by using the two intersheaths.  Determine their best positions, the maximum stress and the voltage on each.
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4.a)
A 132 KV line with 1.956 cm. diameter is built so that corona take place if the line voltage is 210 KV (N.m.s).  If the value of potential gradient at which ionization occurs can be taken as 30KV per cm., find the spacing between the conductors.

b) In a three phase system the symmetrical components of voltage of phase A are as 

follows:  ED=99   264o481   ;  E1=87D    44o201  ; E2=140    284o201
 

Calculate the three phase voltages EA, EB  and Ec.

5.     Develop an expression for the inductance of a single phase transmission line taking into account the internal flues linkages.

6.      What is method of images?  Derive an expression for the capacitance per unit length of a 3-phase line completely transposed.  What is the effect of earth on the capacitance of the line?

7.
A 3-phase transmission line has the following constants.  Resistance |phase|km = 0.16ohm; Reactance |phase|km=0.25ohm.shunt admittance |phase|km=1.5 x 10-6mho.

Calculate by rigorous method the sending end voltage and current when the line is delivering a load Q-20MW at 0.8P.F. lagging.  The receiving end voltage is kept constant at 110KV.  Derive any formulas used.

8.a)
Derive the equation for most economical P.F. for a constant KVA type loads.

b) A star connected 400H.P. (metric), 2000V, 50Hz motor works at a P.F. of 0.7 lagging.  A bask of mesh connected condensers are used to rise the power factor to 0.93 lagging.  Calculate the capacitance of each unit and total number of units required; if each is rated 500v, 50Hz.  The motor efficiency is 85ob.

***
***
***
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1.a)
Clearly explain what you understand by GMR and GMD of a transmission line.

b) Derive the expression for inductance per km of a 3 phase line with magnal spacing between the conductors.

c) Calculate the inductance |km|pn for a 3 phase trans.  Orission live with Dab=Dbc=4m and Dca= 8m.  The radius of the conductor is 0.25m.  The line is transposed.

2.a)
What is the effect of low power factor in a system.

b) Clearly explain the use of static capaciters for improvement of power factor.  Derive the expression for most economical power factor for constant kw loads.

3.a)
Discuss why receiving end voltage of an unloaded long line may be more than the sending end voltage.

b) A single phase transmission line 100 km long has the following constants.  Resistance per km is 0.25 ohms and reactance per km is 0.8 ohms.  Susceptance per km is 14 micro mho.  Receiving end voltage is 66KV.  Assuming that the total capacitance of the line is localized at the receiving end along, determine sending end voltage, sending end current, regulation, efficiency and supply power factor.  The line is delivering 15MW at 0.8 lagging power factor.  Draw the vector diagram to illustrate your calculations.

4.a)
Define disruptive critical voltage.

b)
A 110KV, 3 phase, 50Hz transmission line, 175km long consists of three 1cm diameter stranded copper conductors spaced in 3m delta arrangement.  Temperature taken at 26oC and barometric pressure as 74cm.  Assume surface irregularity factor m=0.85, (roughness factor)  mV for local corona=0.72 and mV for general corona=0.82. Find 

i) Disruptive voltage

ii) Visual corona voltage for local corona

iii) Visual corona voltage for general corona

iv) Power loss due to corona using Peek’s formula under fair weather and wet conditions

v) Power loss due to corona using Peterson’s formula under fair weather and wet conditions

(contd…2)
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5.a)
Derive the expressions for sag and tension when the supports are at unequal heights.

b)
A 132KV transmission line uses A.C.S.R. conductors whose data are:   Nomial copper are 110mm2, size 30+7/2.79mm, weight 844kg/km., ultimate strength 7,950Kg.  Calculate the height above ground at which the conductors with a span of 300metres should be supported, the factor of safety being 2.  Wind pressure 75g/m2 of projected area.  Ground clearance required is 7 metres.

6.
A three-phase overhead transmission line is supported on 4 disk suspension insulators.  The voltage across the second and third discs are 13.2KV and 18KV respectively.  Calculate the line voltage and mention the nearest standard voltage in practice.

7.a)
Prove that for a concentric cable of given dimension and given maximum potential gradient in the dielectric, the maximum permissible voltage between the core and the sheath is independent of the permittivity of the insulating material.

b) A single core 66KV cable working on 3 phase system has a conductor diameter of 2 an and a sheath of inside diameter 5.5cm. If the two inter sheath are introduced in such a way that the varies between the same maximum and minimum in the three layers find:

i) Positions of inter sheath

ii) Voltage on the inter sheath

iii) Maximum and minimum sheath

8.
The capacitances of 3 core cable beltd type are measured and found to be as follows:

a) Between 3 cors bunched together and the sheath 8 micro farad

b) Between conductor and the other two connected together to the sheath 5 micro farads

Calculate the capacitance to neutral and the total charging KVA when the able is connected to a 11 KV.  50Kz, 3-phase supply.

***
***
***

Code No.310203



III/IV B.Tech. I-Semester Examination November 2002

POWER SYSTEMS-II

(Electrical and Electronics Engineering)

Time: 3 hours






          Max.Marks:80

Answer any Five questions

All questions carry equal Marks

---

1.a)
Derive the expression for capacitance of a 3-phase, uncomposed transmission line with an equal spacing section the conductors.

b)
What do you understand by Transposition of lines.  What is its effect on the performance of the lines.

2.a)
What is a “Synchronous phase modifier”.  Clearly explain and derive the expression for the capacity of phase modifier to improve powerfactor of a system.

    b)
Derive symmetrical component transpermasion and obtain the symmetrical 


components of the currents given Ia=10 0o   Amps Ib=10  180o  Amps Ic=0.

3.a)
Starting from first principles deduce expressions for ABCD constants of a long line in terms of its parameters. 

   b)
The generalized circuit constants of a transmission line are 



A= 0.93+j0.016

B=20+j140


The load at the receiving end is 60 MVA, 50Hz, 0.8 power factor lagging.  The voltage at the supply end is 220KV.  Calculate the load voltage.

4.a)
Describe the phenomena of corona.

   b)
Find the disruptive critical voltage and visual corona voltage (local corona as well as general corona)  for a 3 phase 220KV line consisting of 22.26mm diameter conductors spaced in a 6m delta configuration.  The following data can be assumed.


Temperature 25oC, pressure 73cm of mercury, surface factor 0.84, irregularity factor for local corona 0.72, irregularity factor for general corona 0.82.

5.
An overhead line is erected across a span of 250m on level supports.  The conductor has a diameter of 1.42cm and has a dead weight of 1.09Kg per metre.  The line is subjected to wind pressure of 37.8Kg per square metre of the projected area.  The radial thickness of ice is 1.25cm.  Calculate the sag

a) In an inclined direction

b) In a vertical direction

Assume a maximum working stress 1,050Kg per sq.cm. One cublic metre of ice weighs 913.5Kg.

(contd…2)
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6.
Each conductor of a 33KV, 3-phase system is suspended by a string of three similar insulators, the capacitance of each disc is nine times the capacitance to ground.  Calculate the voltage across each insulator.  Determine the string efficiency.

7.a)
Derive an expression for capacitance of a 3-core cable.

b)
A cable has been insulated with two insulating materials having permittivities of 6 and 4 respectively.  The inner and outer dia of a cable are 3 cms and 7 cms.  The dielectric stresses of 58 KV/cm and 28KV/cm calculate the radial thickness of each insulating layer and the safe working voltage of the cable.

8.a)
Show that maximum stress in a single core cable is




      2V




--------------




d log.(D/d) 

   b)
A 50 Km length of H-type cable has a capacitance per Km between any two conductors is 0.15 micro farad.  Determine the charging current if the supply voltage is 3-phase 11KV at 50Hz.

***
***
***
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1.       Explain method of images to calculate the capacitance of  overhead line taking into account the effect of ground.

2.a)
Explain the method of transposition.

   b)
Calculate the inductance of each conductor in a 3 phase, 3 wire system, when the conductors are arranged in a horizontal plane with spacing such that D13=4m, D12=D23=2m.  The conductors are transposed and each has a diameter of 2.5cm.

3.a)
Draw the vector diagrams of nominal Π and nominal T models.

b)
A single phase 50Hz generator supplies an inductive load of 5MW at a power factor 0.707 by means of an overhead line of 20km long.  The line resistance and inductance are 0.0195 ohms and 0.63 mH per Km respectively.  The voltage at the receiving end is to be kept at 10KV.  Find   

i) Voltage regulation and 
(ii)  Efficiency of the transmission.

4.a)
Explain grading methods of string insulators?

b)
Each conductor of a 3phase H.V. transmission line is separated by a string of 4 insulator discs.  If the potential difference across the second from top is 13.2KV and across 3rd from top is 18KV, determine the voltage between conductor.

5.a)
Derive the expression for the sag and tension of an over head transmission line supported by towers of equal heights.

   b)
A transmission line has a span of 150m between level supports.  The cross sectional area of the conductor is 1.25cm2 and weighs 100Kg per 100mt.  If the breaking stress is 4220 Kg/cm2, calculate the factor of safety if the sag of the line is 3.5 Kg/m2.

6.a)
Explain ‘Corona’.

   b)
A certain 3 phase equilaterally spaced transmission line conductors has a total corona loss of 53 Kw at 106 KV and a loss of 98 Kw at 110KV.  What is the disruptive critical voltage between lines?  What is the corona loss at 113KV.

7.a)
Discuss the causes of low powerfactor of the supply system.

   b)
Write short notes on power factor improvement methods.

8.a)
Find expressions for capacitance and dielectric stress of a single core cable.

   b)
Derive expression for power in a 3 phase circuit using symmetrical components.

***
***
***
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