
Homework 3

EE 554 Large Scale Power Systems

Due May 16th at 11:59pm. Email to zhangbao@uw.edu

Problem 1. State Estimation.
Consider the circuit in Fig. 1. The set of measurements are z1 = 4.27A, z2 = −1.71A,
z3 = 3.47V , and z4 = 2.50V . The parameters are R1 = R3 = R5 = 1.5Ω and R2 = R4 = 1Ω.

• Find the least square estimate of V1 and V2 if the all measurements are equally accurate.

• Suppose the errors in z1 and z2 have half the standard deviation of the errors in z3 and
z4, find the least square estimate of V1 and V2.

• Suppose the σ1 = 0.01, σ2 = 0.01, σ3 = 0.02 and σ4 = 0.02. Is there bad data in the
measurements? Hint: perform state estimation, find the error between the estimated
value and the measured values, and check if this is within the confidence interval of a
chi-square random variable with 4 degrees of freedom.

Figure 1: Circuit diagram
.

Problem 2. Barrier method.
Consider the following problem

min x2 + 1

s.t 2 ≤ x ≤ 4.

Let f(x) = x2 + 1. Plot tf + φ for different values of t > 0.
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Problem 3. ACOPF.
Consider a three bus network with one generator and one load. The generators are connected
to the load with line admittances of 0.2− j2 and 0.3− j1.5, respectively. The generators are
not connected. Their cost functions are P 2

1 and 0.5P 2
2 , respectively. The generator upper

and lower bounds are 0 ≤ P1 ≤ 2 and 0 ≤ P2 ≤ 0.4, respectively. The load demand is 1
p.u. Assume the voltages are 1 p.u. for both generators and there are no reactive power
constraints.

1. Formulate the ACOPF problem.

2. Write out the log barrier function.

3. Find a feasible initial point. Hint, you can fixed the generation at one the generators,
then using the load and that value to solve a power flow problem to find a feasible
solution.

4. Take several steps in the central path.
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