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    Benha University                     Semester  (3th year Power &Control) 

  Faculty of Engineering                      Electrical Power Systems (E1333)         

Electrical Engineering Department                      Semester 2016- 2017 

 

   

Final Written Examination.                              Time all: 3 hrs. 
                          9/1/2017 

 

Answer the following questions 
Question One:                                                                                                               [28 Marks] 

a) What is the most general criterion for the classification of underground cables? Draw the 

sketch of a single-core low tension cable and label the various parts. 

— Cables for underground service may be classified in two ways according to  

(i) the type of insulating material used in their manufacture 

(ii)  the voltage for which they are manufactured.   

However, the latter method of classification is generally preferred 

(i) Low-tension (L.T.) cables – up to 1000 V 

(ii) High-tension (H.T.) cables – up to 11,000 V 

iii) Super-tension (S.T.) cables - from 22 kV to 33 kV 

(iv) Extra high-tension (E.H.T.) cables - from 33 kV to 66 kV 

(v) Extra super voltage cables - beyond 132 kV 

— A cable may have one or more than one core depending upon the type of service for 

which it is intended.  It may be (i) single-core (ii) two-core (iii) three-core (iv) four-core 

etc.  
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b) Discuss with the equations why the disc nearest to the conductor has the highest voltage 

across it in the suspension insulators?  
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c) Describe with drawing the gas, steam & combined power station? 
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d) Derive an expression for line to neutral capacitance for a 3-phase overhead transmission 

line when the conductors are unsymmetrically placed but transposed. 
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e) Describe the various methods for reducing corona effect in an overhead transmission line. 

 

 

Question Two: Answer Briefly                                                                                            [20 Marks] 
 

a) Discuss the major different between the belted & screen cables. 

Screen layer to avoid & reduced voltage gradient  

b) How does skin effect vary with conductor material?  

Shape of wire − less for stranded conductor than the solid 

conductor. 

c) Discuss how we can control the overhead transmission line parameters values (R, L&C)? 
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d)  Discuss the effect of power factor improvement on transmission line efficiency? 

When power factor increased this means low reactive power & low T.L current & then 

decreased loss 

e) What is the justification in neglecting line capacitance in short transmission lines? 

Due to smaller length and lower voltage, the capacitance effects are small 

and hence can be neglected. 

Question Three: Design with Drawing                                                                       [27 Marks]  

                                   

a) The Eight Country Interconnection Project (named EIJLLPST) as shown in figure below, 

this project involves interconnecting the electrical grids of Egypt, Iraq, Jordan, Libya, 

Lebanon, Palestine, Syria, and Turkey. The interconnection line between Egypt-Jordan 

with some distance via Aqaba Gulf and other interconnection between all countries over 

land.  

1) Select all system parts [Tower materials/types, Overhead T.L materials/types, 

Insulator materials/types, Cables construction & laying method] to connected grid 

between all countries. 
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2) Design with drawing the best performance model of overhead transmission lines 

between Turkey & Syria, and also between Syria & Lebanon with determine the 

regulation and the transmission efficiency. 

 

 

 



 

Good Luck ,,,,,,Dr. Waleed Abdel Aziz Salem                                                         

10                                          

 

 

3) Design/select the underground cable rating to transmit 300 MW/500 kV between 

Jordan and Egypt with some distance laying in the desert, if: pf of 0.9, cable rated 

temperature of 90 ºC, air temperature of 45 ºC ground temperature of 45 ºC, soil 

resistivity of 150 ºC.cm/watt, Flat formation, four number of circuit touching, laid 

direct in the ground & load factor of one. 

P=1.74*V*IRATED*PF 
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IRated= 300*1000000/1.74*500*1000*0.9=383 A 

I cable= IRated/ST factor*ATfactor*SR factor*Nuber of circuit factor 

            =383/0.9*0.9*0.91*0.63=824 A FROM TABLE OF CABLE SELECT 800mm2 

 
Question Four:                                                                                                                          [15 Marks] 

a) A 132 kV line with 1·956 cm dia. conductors is built so that corona takes 

place if the line voltage exceeds 210 kV (r.m.s.). If the value of potential 

gradient at which ionization occurs can be taken as 30 kV per cm, find the 

spacing between the conductors. 
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b) Find the inductance per phase per km of double circuit 3-phase line shown 

in Figure below. The conductors are transposed and are of radius 0·75 cm 

each. The phase sequence is ABC. 
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