EE 303, Quiz 7, Nov 7, 2017, closed books, notes; calculator allowed, 20 minutes
1. A two-bus power system is interconnected by one transmission line. Bus 1 is a generator bus with specified terminal voltage magnitude of |V1| pu. We desire to solve the power flow problem for this system. 

a. (15 pts) Identify the variables in the solution vector assuming Bus 2 is a load bus with specified demand as PD pu and QD pu.

b. (15 pts) Identify the variables in the solution vector assuming Bus 2 is a PV bus.

Solution: 
a. The solution vector is 
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 (if they used δ2 instead of θ2, it would be OK).

b. The solution vector is 
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  (if they used δ2 instead of θ2, it would be OK).
2. A 2000 bus system has 250 generators, all of which are modeled in a power flow program with constant (known) terminal voltage. 

a. (7 pts) How many type PV buses are there in the power flow model?

b. (7 pts) How many type PQ buses are there in the power flow model?

c. (7 pts) What is the minimum number of equations required to solve this problem?

d. (7 pts) How many bus voltage magnitudes are unknown in this problem?

e. (7 pts) How many bus voltage angles are unknown in this problem?

Solution:

Ng=250, N=2000
a. Ng-1= 250-1=249

b. N-Ng=2000-250=1750

c. 2N-1-Ng=4000-1-250=3749

d. N-Ng=2000-250=1750

e. N-1=2000-1=1999

3. (35 pts) In class, we developed the update formula for the Newton-Raphson iterative method of solving nonlinear equations, given by
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Express numerically this formula for the first iteration of solving the below two nonlinear equations, assuming an initial guess of (x1(0), x2(0))=(-0.9,1.1). This means you need to provide numerical values into the above equation. You should indicate in your expression any necessary matrix inverses, but you need not actually evaluate those matrix inverses.
2x12+x1x2-x1-2=0, 

x12 -x2=0

Solution:
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and the above answer receives full credit for this problem. However, here in the solution key, we provide the following to go ahead and complete the iteration:
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