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(a) Determine the VA rating of an UPS module to supply the following
computer raom loads. Allow 5% of the actual load for additional

prowth.
{1y 208/120%, three-phase:
Work station
Work station
Disk drive
2y 120V, one-phase:
PC
Printer
Plotter
Terminals

2 unils, 22A cach
| unit, 17A
4 units, ¢.5A each

4 units, 11A cach
2 ynits, 3A each
& units, 4A each
12 units, 44 each

(b)

Determine the ampere-hour reguirment and the number of battery cells

for the UPS module of (2). Assume that the load is at ¢.8PF, the load
must be delivered for 5 min, the inverter efficiency is 0,95, the

roinimum battery voltage is 300V, and the end-of-discharge cell voltage
is 1.75V/cell.

2. Transmission Line Modeling-— Symmetrical Components ( £ )
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Figure 2 depicts a simplified transmission line cirent, where Xs refers to the
self-reactance and Xm the mutual-reactance Let Xo, X1, X1 denote the
cn:‘:rrc'-:pnndlng Zern, positive ang HL[.,dH"..-'L SEqUETLCE reactances rc*:,ptclm:]v
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{a) How do you conduct a field test to measure each of Xp, Xy and Xo7
Answer by drawing a wiring diapram for cach test.

(b} Are the following formulas comect? Answer yes or no (I your answer
is "no", give your correct fartnyta), and give vour reasons based on the
wiring diagrams of problem (b}.

XA and Xy > X

1. Transmission Line Modeling Characteristic Impedance | /28 )

N T Fig. 3

Figure 3 is a per-phase squivalent circuit for the lossless ransmission line of
Figure 2. Assume the line length (D) is 20Km.
(a) Express X{of Fipure 3) in terms of Xs and Xmiof Figure 2,
To derive this cxpression, what is the most itnportant assumgption? Crive
the expression and your assumption, £ You necd nce g tha devocation, ]
(h) Express the line characteristic impedance (Zohin terms of X and Y.
(¢} Give twa formulas: ome to deline the sutge impedance loading({ST1.).
and the other to define the surge travelling velocity STV,
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{ Transfortner Modebng (e

{nven the following one hne diagram for bwo transformer hanks in parallel.
The 14 transformers in the bwo banks are specified as fallows;

Y-Y bank: n=10. Xx=0.05

Y-A bank: n--f5 w 10, Xp=0045
The line-neutral voltage at bus 1 has magnitude of 8KV, The laad bus 2 is
Y comnected with each impedance Zipaa=100,0"
{7} Draw the per phase equivalent cirguit,
{b) What kind of effect may resolt due 10 this parallel connection?
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5. FExcitation System Modeling ¢ /of }

The following block diagram represents a simplified excitation svstem
where a separately excited do gencrator is used for supplying the generatar
field current. Explain the function of the excitation system by describing the

meaity of each block, and the meaning of the variables or csipnals in the
block diapram.
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6. Gunerator Fault and Transients ¢ /2 7))
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Consider the system in Figure 6,
X1=4 Xa=i12 May=0,2
Eq=1.2  Pu=l5  Xg=02
where X, Xy and X3 are line reactances, Eg'and X4 are generator's internal
vollage and transient reactance, and P is gencrator's turbine mechanicsl
pinwer,
{2) Suppose the syslem is operated in equilibrium, Calculate the power
angle( & ) with the infinite hus as the reference.
{b) A 33 faull vecurs at location F at time 1), and the Gault is cleared at
lime t2. Afier cigarcnce, the system reaches to a new equilibrium at t,
Far each of the following system vanable, compare the RMS value
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measured at tz with that measured at t;™;

Eq. Pm, Pe, d, ¥y
where e and Vi refer to generator's power output and terminal voltage
respectively.(You are requested to answer "ihereases”. "decreases”.
"remains unchanged” or "difficult 1o judge™; vou necd not pive
numencal values).

{c) Assums the fauli occuring at time (1 was not a line fault, but a lass-of-
excitation fault of the generator. Also, this fault was cleared at f2, Repeat
problem{b) by comparing the same system vanables as in problenm(b).
But the comparison should be made on each vartable measured at

tz” with that measured at t”,

7. Power Distortion and Rescoance { &7 )
(1)Hanmonic current (2)Switching surpe
(3)nrush current (4)Restnking voltage
(MValtage dips (633 ¢} voltage unbalunce
({T¥Subsynchronous resonance
For each of the following syslem operating conditions, select one of the
abave distortions or resonance. The selected must be a distortion or
resonance which can only occor under that operating cotlition.
{a) Closing a transmission line circuit breaker to restore power supply o a
substation main-transformer.
{b) Cpening an overhead transmission line circuit breaker to mterrupt
power supply to a transmission cable.

8. Pgr Unit and Fault Calculation ( sof
Consider the system in Figusre?.
Cenerator rating:  $=25MVA

Vi=14KY
x" =250 ) O——' . F
Tronslormer rating;  S5-7T5SMVA b

T4 A6OY KV a(_J—— =7

x=10"
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Both generators have exactly the same design. The generalors are conneeted
to the low-voltage side of an unloaded 3 i ransformer as shown in Figure?,
Before the fault occurs, there is no circulating current between two
generators. Find the 3 ¢4 shott circuit cutrent in per unit at the fault location

E( Note: You are requested to seleel transformer ratings as the per unit
bases).

9. Pawer Flow (/0£}

Consider a 3-bus systern in Figure 8. Assume the system is under normal
aperation and the capacitor bank supplics (3¢ to bus 2.

a.  Now switch off the capacitor bank at bus 2. What will happen?
(1)Lin¢ loss increases.
(2)Voltage magnitude V; decreases.
(3)Voltage angle | 92| lags less,
(4)Generator at bus 3 is closer to onderexcitation.
{5)The 34 -G fault current at bus 3 decreases,
(&)None of {1)—{5).
(Give your muitiple choices,
b.Decrease load P2, What will happen?
{1)Voltage angle | 72 | lagsless.
{2)Voltage magnitude ¥: decreases.
{3}Bus power P3 increases.
{4}5ystem transient stability worsens.
(3}Bus power P decreases and P+ 0 may be possible,
(63None of (1)—(5}.
Cive your multiple chaices,

ju};njl busg
/ < z

F +14, _‘El SERLP
e t — 'r".‘i'- F




