
Name: _______ Answers_

ECEN 615
Exam #1
Thursday, October 1, 2020
75 Minutes

Closed book, closed notes 

One 8.5 by 11 inch note sheet allowed
Calculators allowed



1.
________ / 36


2.
________ / 24


3.
________ / 20
4. ________ / 20

Total

________ / 100

1.
(36 points total) (True/false) 

Two points each.  Circle T if statement is true, F if statement is False.

T
F
1.
The phase angle of a phase-shifting transformer is usually varied to control the amount of reactive power flowing through it.  
T
F
2.
In the power flow the voltage magnitude of a PV bus is specified while its reactive power is free to vary (within limits).

T
F
3.
The reactive power output of a capacitor bank varies linearly with its terminal voltage.
T
F
4.
To minimize the total generation costs of a congested interconnected power system, the electricity market operator will always change the generators with the least incremental operating cost.   
T
F
5.
Provided the full Jacobian is used, the Newton-Raphson power flow is guaranteed to always converge to the desired solution.  
T
F
6.
Tinney scheme 2 is guaranteed to give the optimal ordering of sparse matrices to minimize the total number of fill-ins
T
F
7.
In the United States in 2019 more electricity was generated using natural gas than using coal.        
T
F
8.
While most of Texas gets its electricity from ERCOT, some parts of Texas are in the Eastern Interconnect and some in the WECC.    
T
F
9.
Trying to specify more than one slack bus in a power flow with a single electric island will always result in a singular Jacobian.    
T
F
10.
In the US California both has the most solar and the most wind generation capacity.  
T
F
11.
Despite years of research, it is still essentially impossible to perform power system contingency analysis in parallel because of the inherent Jacobian coupling between the various contingency bus voltages.
T
F
12.
The Newton Raphson power flow can be specified to handle voltage dependent load.     
T
F
13.
Due to the rapid growth in renewable energy the number of balancing authority areas in the US has been growing rapidly.  
T
F
14.
Gaussian elimination can only be used with symmetric matrices because of the need to guarantee non-zero diagonal elements.      

T
F
15.
As demonstrated in class, the inverse of a sparse matrix always has the same amount of sparsity as the original matrix.

T
F
16.
In the high voltage electric grid three-winding transformers are only used as generator step-up transformers since the generator must be connected to the lower voltage tertiary.  

T
F
17.
In the power flow a generator can sometimes control a voltage at a bus other than its terminal.  

T
F
18.
The August 14, 2003 blackout occurred in the WECC.  


2.
(Short Answer: 24 points total – eight points each)  

Your answers to not need to be more than 3 or 4 sentences at maximum, and some problems require less   
a.
Assume there is a transformer between buses 1 and 2 with per unit impedance of
z = 0.06 + j0.08, and that there is a off-nominal tap on the bus 1 side with a value of 1.04.  Given the 2 by 2 bus admittance matrix for this transformer.  
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b.
Using the LU approach, factor the matrix 
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c.
Assuming you have a large, sparse, non-singular, symmetric matrix that is already factored.   How could you quickly calculate a single diagonal element of the inverse of this matrix?  

Assume the desired element is at location k.  First get the factorization path for k.  Then set all  the elements in the factorization path to zero except 1 at position k.   Then do a fast forward and fast backward substitution.  Then the end the value at location k is the diagonal element of the inverse of the matrix.  
3.
(20 points total) 
For the below system, with buses ordered A through I, determine the ordering using the Tinney 2 approach.  If needed break ties by selecting the bus that comes first in the alphabet.   Also tell the total number of fills, remember that each new connection corresponds to 2 fills.  
[image: image4.emf]slack

G

B

C

D

E

I

F

H

A


The Tinney 2 ordering is (D,H,A,B,C,I,E,F,G)

There will be a total of four fills (from eliminating B [C-G] and C[E-G]  

4.
(20 points total) 

A generator bus with a 1.04 per unit voltage supplies a constant power load of 100 MW and 50 Mvar through a lossless transmission line with per unit (100 MVA base) impedance of j0.08 and no line charging.  Starting with an initial voltage guess of 1.040, determine the first iteration value of the load bus voltage (magnitude and angle) using the Newton-Raphson power flow method.  For your answer give 1) the issue mismatches, 2) the initial Jacobian, and 3) the load bus voltage (magnitude and angle) after the first iteration.   
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