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1.
________ / 25


2.
________ / 25


3.
________ / 20
4. ________ / 15


5.
________ / 15

Total

________ / 100


1.
(25 points total)

A new 3 phase, 60 Hz, 200 mile transmission line is to be built using Bluebird conductor.  Bluebird conductor has an outside diameter of 1.762 inches; stranding of 84/19 (Al/St) yields a GMR for the conductor of 0.0588 feet.  Resistance for each conductor is 0.0505 /mile.  Bundling is to be used, with the three conductors per phase spaced symmetrically 1 feet apart.  A horizontal tower configuration is used, with a distance of 25 feet between adjacent phases (i.e., 25 feet between the left and center phases, 25 feet between the center and right phases, and hence 50 feet between the left and right phases).  Assuming that the line is uniformly transposed, draw the medium length -equivalent circuit for the line, showing the value of all parameters.  For reference  = 4 x 10-7 H/m and 0 = 8.854 x 10-12 F/m.  There are 1609 meters per mile.  




2.
(25 points total)

Two three-phase generators supply a three-phase load through separate three-phase lines.  The load absorbs 30 kW (three-phase) at unity (1.0) p.f.  The line impedance is 0 + 1j ohms per phase between generator G1 and the load, and 0 + 2j ohms per phase between generator G2 and the load.  If generator G1 supplies 15 kW (three-phase) at unity p.f., with a terminal voltage of 460 V line-to-line, determine:
(10 pts) a.
The real power supplied by generator G2

(10 pts) b.
The reactive power supplied by generator G2

(5 pts)   c.    
The line-to-line voltage at the load terminals



3.
(20 points total)

Determine the 4 by 4 bus admittance matrix for the circuit shown below.
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4.
(15 points total)

True/False - Three points each.  Circle T if statement is true, F if statement is False.

T
F
1.
The per phase capacitance of a transmission line is doubled by doubling the operating voltage.

T
F
2.
The magnetic field generated by a transmission line is primarily dependent upon the line's operating voltage and essentially independent of the line current.  

T
F
3.
LTC transformers are primarily used for controlling the flow of real power through the transformer.    

T
F
4.
For live line maintenance, using a helicopter a human could be placed on an energized 500 kV line.  

T
F
5.
In the MISO LMP spot market the bus LMPs throughout downstate Illinois are always equal to those in  the Chicago area.

5.
(15 points total).

Assume a three-phase load of 100 + j50 MVA with a line-to-line voltage of 69 kV is connected as shown below.  Using the per unit approach, determine the total three-phase complex power supplied by the generator on the left.  Use a three-phase Sbase of 100 MVA, a line-to-line voltage base of 138 kV on the left side of the transformer and a line-to-line voltage base of 69 kV on the right side of the transformer.  
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Z = 0.3 + j0.4

Z = j0.2

Z = j0.25

Z = j0.5

