EE 457 Exam 3, Spring 2006, Dr. McCalley
Closed Book, Closed Notes, No calculator, computer, cell phone allowed
1. (48 pts) Consider two control areas interconnected by a single tie line. The system is lossless, and there is no load damping (load is insensitive to frequency deviation). Both areas have primary and secondary control capabilities. Other data follows:
	Area


	Load (MW)
	Capacity (MW)
	Gen (MW)
	Droop constant (pu)
	Freq. bias (MW/Hz)

	1
	19,000
	20,000
	18,000
	0.05
	  6,666.7

	2
	40,000
	42,000
	41,000
	0.05
	14,000.0


The load in Area 2 is suddenly increased by 100 MW. 

a. What is the direction and magnitude of the tie line flow before the disturbance?

Area 1: Pgen-Pload=18000-19000= -1000 MW, so tie line flow is 1000 MW, A2 to A1.

b. The steady-state frequency, after the disturbance, following primary control action but before secondary (supplementary) control action, is 59.9952. Show how to compute this.
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c. The new generation levels for the two areas, following primary control action but before secondary control action, are PG1=18,032.26 MW and PG2=41,067.4 MW. Show how to compute these values.
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d. Compute the net deviation for each area following primary control action but before secondary control action.
AP1=18,032.26-19,000=-967.74 MW, SP1=-1000 MW
AP2=41,067.74-40,100=967.74 MW, SP2=1000 MW
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e. Compute the ACE for each area following primary control action.
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f. Identify the steady-state frequency and each area’s generation after all control action has taken place.
The student should know that the steady-state frequency is 60 Hz and that PG1=18000, PG2=41,100, since AGC forces each area to adjust for its own load changes. But it can also be computed similar to steps b and c, except we use ΔP=-100 (from the ACE2 action).
2. (30 pts) The below graph shows the incremental cost curves for three units. The ranges on the curves are consistent with the actual capabilities of each unit (i.e., where the curves stop indicate upper and lower limits of the unit). Use graphical lambda-iteration to find the dispatch of all three units, together with the system incremental cost, if the load is 1950 MW. Units of vertical axis are $/MWhr and units of horizontal axis are MW. You should make at least 3 iterations: for each iteration, state the values of the generation.
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Should end up with PG1=350, PG2=825, PG3=775.
3. (20 pts) True False:
__F_ An economic dispatch calculation using actual penalty factors results in the same dispatch as an economic dispatch when all penalty factors are 1.0. This means the losses in the calculation with actual penalty factors must be zero.
__T_ Two identical units have identical cost-rate curves. The penalty factor for unit 1 is 1.01 and the penalty factor for unit 2 is 0.99. For a given feasible loading condition, unit 1 will generate less than unit 2.

__T_ When a particular economic dispatch inequality constraint is binding, the KKT complementary condition results in a non-zero value of the Lagrange multiplier corresponding to that constraint.

__F_ When a power system with all generation units on primary frequency control experiences a disturbance, the system will experience a steady-state frequency change; after that, the primary frequency controllers will activate MW changes at each unit.

_F_ Units having different MVA ratings but the same regulation constant in units of Hz/MW will compensate a load generation imbalance in proportion to their MVA ratings.
NAME (2 pts):_________________________________








_1206332758.unknown

_1206332836.unknown

_1206332911.unknown

_1206334620.doc

[image: image2.wmf] 


Incremental Cost vs. Power Generated


7


7.5


8


8.5


9


9.5


10


10.5


11


11.5


12


0


50


100


150


200


250


300


350


400


450


500


550


600


650


700


750


800


850


900


950


1000


1050


1100


1150


1200


Pg (MW)


Lambda


IC1


IC2


IC3


 




IC3







IC2







IC1







   0      50    100  150  200  250  300  350   400  450   500  550  600   650  700  750  800  850   900  950  1000 1050 1100 1150 1200











[image: image1]
_1206332805.unknown

_1206331258.unknown

_1206331837.unknown

_1206329614.unknown

