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306 Chapter 5 | Transmission Lines: Steady-State Operation

reactor connected at no load. Assume that the reactor is removed under
full-load conditions.

5.64 Let the three-phase lossless transmission line of Problem 5.31 supply a
load of 1000 MVA at 0.8 power factor lagging and at 500 kV. (a) Deter-
mine the capacitance/phase and total three-phase Mvars supplied by a
three-phase, A-connected shunt-capacitor bank at the receiving end to
maintain the receiving-end voltage at 500 kV when the sending end of
the line is energized at 500 kV. (b) If series capacitive compensation of
40% is installed at the midpoint of the line, without the shunt capacitor
bank at the receiving end, compule the sending-end voltage and percent
voltage regulation.

[PW] 565 Open PowerWorld Simulator case Example 5_10 with the series capaci-
tive compensation at both ends of the line in service. Graph the load bus
voltage as a function of load real power (assuming unity power lactor
at the load). What is the maximum amount of real power that can be
transferred to the load at unity power factor if the load voltage is always
greater than 0.85 per unit?

566 Open PowerWorld Simulator case Example 5_10 with the series capaci-
tive compensation at both ends of the line in service. With the reactive
power load fixed at 400 Mvar, graph the load bus voltage as the MW load
is varied between 0 and 2600 MW in 200 MW increments. Then repeat
with both of the series compensation elements out of service.

CASE STUDY QUESTIONS

a.  For underground and underwater transmission, why are line losses for
HVDC cables lower than those of ac cables with similar capacity?

b.  Where are back-to-back HVDC converters (back-to-back HVDC links)
currently located in North America? What are the characteristics of those
locations that prompted the installation of back-to-back HVDC links?

c.  Which HVDC technology can independently control both active (real)
power flow and reactive power flow to and from the interconnected ac
system?
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