
 ECE 3600   homework  #  20  Due:  Thur , 12/10/09 May be handed in with the  final, Th, 12/17, 1:00 pm
b Answer the following questions in your textbook, starting on p.488. 9-3 What factors influence the inductance of a transmission line? 9-4 Suppose that there are two transmission lines using a single conductor per phase, and that the conductors in the  two transniission lines are identical (same material  and same diameter).  If one transmission line is rated at 34.5 kV  and the other one is rated at 238 kV. which transmission line is likely to have the highest inductance? Why? 9-5 Suppose someone asked you to evaluate a proposal for an underwater power cable between North Carolina and  the Bahamas.  What would you say about the probability of success of this proposal?  Why? 9-6  What line lengths are generally considered to be short transmission lines? Medium-length transmission lines? 

Long transmission lines?  Use the numbers in your textbook (50 miles less than those given in the class notes) 9-9 What happens to the receiving end voltage as the load on a transmission line is increased if the load has a lagging  power factor?  Sketch a phasor diagram showing the resulting behavior. 9-11 What happens to the receiving end voltage as the load on a transmission line is increased if the load has a leading  power factor?  Sketch a phasor diagram showing the resulting behavior. 9-12 What is the significance of the angle δ between VS and VR in a transmission line?

Problems 1. A  230 kV transmission l ine is  70 km  long and has line parameters shown in Table 4.1 (handout).  |VSLL| is  230 kV.  

Assume the phase angle of  VS  is 0o and that the source sees a  pf = 0.8 , lagging. a)  Use the short-length model to find IR and VR if the sorce is loaded to  1.2 SIL  (as calculated for the line). b) What is the angle δ ? c) What is the power factor of the load? 2. A  765 kV transmission l ine is  200 km  long and has line parameters shown in Table 4.1 (handout).  Use the  medium-length model to find VS and IS if the line is loaded to  0.8 SIL and |VRLL| is  770 kV.  Assume the phase 

angle of  VR  is 0o and assume load  pf = 1. Solve the following problems in your textbook, starting on p.489. 3.  9-11  A 138 kV, 200 MVA, 60 Hz, three-phase, power transmission line is 100 km long, and has the following characteristics:
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km a) What is per phase series impedance and shunt admittance of this transmission line? b) Should it be modeled as a short, medium, or long transmission line? d) Sketch the phasor diagram of this transmission line when the line is supplying rated voltage and apparent  power at a 0.90 power factor lagging. e)  Calculate the sending end voltage if the line is supplying rated voltage and apparent power at 0.90 PF lagging. f)  What is the voltage regulation of the transmission line for the conditions in (e)? g)  What is the efficiency of the transmission line for the conditions in (e)? 4.  9-12  If the series resistance and shunt admittance of the transmission line in Problem 9-11 are ignored, what
would the value of the angle δ  be at rated conditions and 0.90 PF lagging? 5.  9-13  If the series resistance and shunt admittance of the transmission line in Problem 9-11 are not ignored,
what would the value of the angle δ  be at rated conditions and 0.90 PF lagging? 6.  9-14  Assume that the transmission line of Problem 9-11 is to supply a load at 0.90 PF lagging with no more than  a 5% voltage drop and a torque angle δ <  30 deg.  Treat the line as a medium-length transmission l ine.   a) What is the maximum power that this transmission line can supply without violating one of these constraints?  b) Which constraint is violated first?

Answers 1.  a) .418.5 A / .36.87 deg .123.4 V / .4.88 deg  3.  a) .( )10.3 .j 52.5 Ω  d)  e) .837 A
..j 0.00033 S  f) .40.3 % b) .4.88 deg  c) 0.848  g) .89.3 % b) medium 2.  443 kV  /12.1o  1389 A  /18.4o  4. .21.8 deg  5. .18.75 deg  6.  a) .25.8 MW  b) Voltage regulation limit  ECE 3600   homework  #  20


