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Module T1
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Solution to problem 1

Two ways to work it.

1. 
Find 
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2. 
Find 
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We will do #2.
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#1: 
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Solution to problem 2
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So, 
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Solution to problem 3
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(a) Ppq=
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           = 4.2445
So real power into line = 100(4.245) = 424.5 MW
P'pq=-Ppq=
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= 4.0996

So real power out of the line = 100(4.0996) =409.96 MW
(b) Ploss = Ppq-P'pq=424.5-409.96= 14.49 MW
(c) F = (0.03 / kwhr)(14.49MW)(1000kW/MW) = $434.70 / hr
(d) 
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Solution to problem 6
(1)
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OR 
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 are in radians and Qpq will be the same . This assumption will be made iff G=0 and R=0.
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Solution to problem 7
(a) Transmission Line
: 
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Load
: 
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Load voltage
:
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(b)
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(c) 
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(d) 
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(e) 
Lower, because power flowing into line also include line losses 

check : 
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(f) 
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(g) 
They should be the same since the power coming out of generator is same as power going into transmission line.

(h) 
This model does not include charging capacitance.

Solution to problem 8
Converting angles to radians, we have:

(a)

P13 = |V1| |V3| B((1-(3) = (1.0) (0.98) (10) (0-(-0.3489)) = 3.419 pu

Q​13 = |V1| B(|V1|-|V3|) = (1.0) (10) (1.0-0.98) = 0.2 pu

(b) 

P12 = |V1| |V2| B((1-(2) = (1.0) (0.96) (5) (0-(-0.1744)) = 0.84 pu

Q​12 = |V1| B(|V1|-|V2|) = (1.0) (5) (1.0-0.96) = 0.2pu

(c) P1 = P13 + P12 = 3.419 + 0.84 = 4.27


Solution to problem 9
(a)  False

(b)  False

(c)  False

(d)  False

(e)  False

(f)  True
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