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1, (15 %) Please sketch the block diagram of an uninterruptible power supply, and describe its
" corresponding operations in the following two scenarios: =

(1) when the system is performed normally

(2) when the mains power outage occurs

2.(20 %)
(1) Please explain the equal-area criterion through a brief drawing of the relationships
among electric power P,, mechanical power P,, and power angle §.
(2) Please discuss the importance of critical clearing time in a power system.

3. (15 %) Please discuss what simplifications can be made in the Jacobian matrix such that it
_wquld result in the formulation of fast decoupled power flow compptation 4

4. (25%) An isojated power system copsists of two. gencratmg umts w1th the follovnng

characteristics
Unit . . | Rating Speed regulation | - Fuel-gost fun;:uon m$fh
pu on unit MVA base
1 800 4% 01—400+5P1+0 004P1 , P; in MW
2 600 5% C2=500+6P5+0.008P,2, P, in MW

The units are operating in parallel, sharing 1000MW at 60 Hz. Unit 1 supplies 600MW and
unit 2 supplies 400 MW at 60Hz. System load varies 1.5 percent for every 1 percent change
in frequency, i.e., D=1.5. _

The load is increased by 100MW, please find the following

A. steady-state frequency deviation in Hz after the governor response. (5%)

B. new generation in MW for each unit. (8%)

C. change in MW load due to frequency drop at the steady state value. (2%)

In order to return frequency back to 60Hz, the supplementary control is activated. With the
economic dispatch principle inherits in the supplementary control, please find the following
D. optimal dispatch in MW for each unit. (6%)

E. total cost in $/h. (4%)
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4" (26%) An induttion‘miotor has pu parameters ai rdted ﬁ'equency as gm:n bélow (core loss

is neglected) o o |
ri=0.025 xf=0112 'x'm='3‘ Lo LS IO
n=0.025 x=0.12" " \
[ LN l
' Please find the following

A. stator cifFrentiflid Fotor culirent (it pu) required to produce 1.2pi torque 'at skip
§=0.03 at rated frequency (10%)

B.' foithe same toloF cutrent, whitsHould the sH and sutput power (in pu) be to yleld
the same torgue as part A at one fourth of the rated frequency (constant totque region)?
(10%)

C. fid the ifth h:mnbnié torqu.e if & ﬁﬂh harmonie’ rotor ciffrent of 0. 2pu exists w1th
motor runnmg as in part A. (S‘V) '
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