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Question # 1 (15 Points)
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As load power factor of a

Q= -
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syrichronous generator becomes more lagging, the value of generated
———

voltage E, required to give rated terminal voltage ....

increase b.

remains unchanged c.
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decreases d. varies with rotor speed

If the field of a synchronous generator is underexcited, the power factor will be ....

lagging

leading

C.

unity

d. more than unity

* A synchronous generator connected to infinite bus-bars has at constant full-load, 100% excitation and

unity pf. On decreasing the excitation only, the armature current will have ...

Jeadiffg PF with siideesttation
leadir}éPF with overexditation

c. laggifig PF with overexcitation
d. laggife PF with underexcitation

If the excitation of a synchronous generator is increased with the load remained unchanged, then ...

the excitation voltage increases.v”

the maximum developed power increases.v

&

the reactive power increases. v
all of the above.

An alternator is delivering rated current at rated voltage and 0.8 PF lagging case. If it is required to

deliver rated current at rated voltage and 0.8 PF |

less. b.

more.

ing, the required excitation will be ....

en
c. —ﬁnore or less. d. the same.

As the speed of an alternator decreases ...

the frequency remains constant but PF decreases

the frequency increases

(c. f) the frequency decreases
. ' none of the above

sl
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of a synchronous generator to an infinite bus system (Grid) using three-lamp

dition(s) must be satisfied:

he running and incoming generators
ators

For successful connection
method, the following con

equal voltage magnitudes and phases of t !
equal phase sequence of the running and incoming gener.
equal frequency of the running and incoming generators
All of the above

When two alternators are running in parallel, their KCV' load sh_are is changed by changing their
................ while their kVAR load share is changed by changing their ...........o--

excitation, driving torque c. excitation, excitat.io.n
driving torque, excitation d.  driving torque, driving torque
) ! }
At a particular instant, an alternator is generating 80 MW at 0.8 power factor lag
X supply valve to the steam turbine is further closed and the excitation is not changed, ..... .

ging. Now if the steam

the speed of the alternator will decrease but kW delivered will remain unchanged

- the speed of the alternator will decrease and kW delivered will also increase

the speed bf the alterator will remain unchanged but it will deliver less kVA
the speed of the alternator will remain unchanged but it can meet less kW demand

Two alternators A and B are sharing a resistive load (pf=1) equally. Now if the excitation of alternator
A is decreased, ...... T

alternator A will become lagging and alternator B will become leading
alternator A will become leading and alternator B will become lagging
both alternators will continue to operate on unity power factor

both alternators will operate on leading power factor

'?a @_ ‘?1

When a generator designed for operation at 60 Hz is operated at 50 Hz, ..... .

kVA rating can be upgraded to (60/50) of the rated value
operating voltage must be derated to (50/60) of its original value
operating voltage must be derated to (50/60) of its original value
the generator will not take any load.

Two synchronous generators Gjand G, are equally sharing the KVAR of the load while operating in
parallel. Keeping the terminal voltage fixed in order to shift part of the KVAR load from G, to G», ....

the field current of G, is lowered

The field current of G; is raised

the field current of G, is raised and of G, is lowered.
the field current of G, is raised and of G, lowered

The steady-state stability limit of a synchronous generator can be increased by ...

an increase in its reactance
an increase in the excitation of the machine

a decrease in the moment of inertia of the machine
an increase in the moment of intertia of the machine r 2
D =0~
Load characteristic curves for an alternator are shown. The curves are g L (eack.
drawn for 0.9 PF lagging, 0.8 PF lagging, 0.8 PF leading and 0.7 PF s
leading. Which curve represents the characteristics for 0.8 PF lagging? z Blan |
® »
4 8~
" curve A curve B “—o?;g o
curve C d. curve D LOAD CURRENT ————a
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| a Sl;:;?-s\:;igdri)t?;e‘ﬁ?cotgrml? ,—\(‘)(-9(:(()) m[]eCted synchronous generator has l@i!ms per phase and 44 VEK,
terminals on no load, the ﬂ“’ :90. If a voltage of 200 V is measured across the machine

ux per pole would be ... mWb. ﬁ =Y mwi

o b. 8 @ 4 4. 208

1.16 A synchronous generator on open-circuit generates 400 V at 50 Hz when the field current is 4.0 A.

Neg!ecting saturation, the open-circuit EMF when the frequency is 25 Hz and the field current is 6.0
Awillbe ....V, =, ‘F\ TF'

a. 100 300 c. 800 i 00 Tr DiIn
iEz = J60

1.17 = A 50-Hz synchronous generator will run at the greatest possible speed if it is wound for ...... poles.
Q. 8 b. 6 c. 4 2 Ng= "C%ci ,g
1.18  The effective voltage in one phase of an alternator having 480 turns per phase, frequency of 60 Hz
and flux per pole of 20.8 mWb will be ..... V. E-UUY K, VP ﬁ
a. 3325 b. 665 c. 1330 2660 i ~9 660
—
1.19  The voltage regulation of a synchronous generator having 0.75 lagging pf load, no-load induced V
EMF voltdge of 3000 V and rated terminal voltage of 2400 V is Ve -t ’2,5(

+25.0% b. -20.0% c. +20.0% d. -25.0%

1.20 A 50 kVA, 440 V, 3-phase, 50 Hz, Y-connected, alternator, has an armature resistance R, of 0.25

+ €/phase and a synchronous reactance X; of 3.2 (¥/phase. The % voltage regulation of the alternator at
1.0 PF is approximately .......%.

a. 55 b. 45 \Zf 3 @ 35 d 25 % ;[_‘;
r= VA q ‘2V3{+ S;;ES - K o
\Y/ ?6/ \9,\\{5) 'b .EA _ J;'g ‘("qo);ggléz_a'
1.21 A 3-phase A-connected synchronous generator is tested in order to determine its effective armature
resistance using DC resistance test. If the DC current and voltage results are [,=40 A and ¥,= 100V,

the armature DC resistance R, will be .... Q. ‘26(('; 3_ v
a. 02 b. 09 c. 06 4. 0.66 =X

‘%"»?‘7‘6 }/L

1.22 If, in a 3-phase, Y-connected synchronous generator, a field current of 50 A produces a full-load
armature current of 200 A on short-circuit and 1730 V on open circuit, then its synchronous reactance

R S TE o =,
is X, e.—._fé_fg = H.a9
a. 0.4 b. 2.5 c. 06 d. <

3.75
ix": H Q4 v J

1.23 A 10,000 kVA, 6600-V, 60-Hz, 3-Phase, Y-connected synchronous generator operates at full-load at

a lagging PF of 0.8 and 80% efficiency. The real and reactive power delivered by the generator per
phase s ...... kVA.

8000 +j 6000 b. 2667+ 7 2000 c. 2153 + 1600 d. 6400+ 4800
K ' P._[}foﬁL cosO = BoooWUW-
{o . :b = ‘
§E6R V3 X 8?L|3AZ;%O( Q‘L/SVT,IK T'/\g :{OUOKVAR}
S g 3000+J 600 o

k-'f..
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1.24 A 3-phase Y-connected synchronous generator has a synchronous reactance X of 4 Q per
phase and a terminal voltage of 2300 V. The field current 1 adjusted so that the excitation
voltage is 2300 V at a power angle 8 of 15°. The power developed power by the generator is %

...... kW

a.  1026.86 b. 3967.5 c. 132228 342-23
& ?gﬂ Vl‘ . - L 2‘?
P = W 5\/\8 '3;]\\"(“/

125 A 3-phase, 6600-V, Y-connected synchronous generator has X, = 4 Q and its armature resistance R,

is negligible. Tf the induced voltage is adjusted to 8000 Vat 0.8 PF lagging, the maximum power
developed P,is ..... MW,

13.2 b. 198 c. 6.6 d 1584 )
. 3ERVE, = (3. 2MW.
o f—&‘upﬁ(o —

Questions 1.26 to 1.28 refer to the following data: ik
A 2300 V, 60-Hz, 3-phase, synchronous generator has a synchronous reactance X, of 4 (2 per phase and a negligible
armature resistance R,. The field current is adjusted so that the excitation voltage is 2300 V at an angle & of 30°.

1.26  The total output real Power P delivered is ..... kW.

661.25 b. 1983.8 c. 13225 d. 2645
V. o
fm%%_f: 1 H. 815 Pe3ViRqeosd P2 6l AKW

1.27  Te total output reactive Power Q delivered is ..... kKVAR.
a. -59.1 -177.2 c. 11453 d 3818

Q = = FEIMKVAN

——

1.28 The power factor is .....
a. 0.5 lagging b. 0.866 lagging @ 0.966 leading d.  0.866 leading

PP -coslS = 0-966 Leashing.

Questions 1.29 to 1.30 refer to the following data:
A 3-phase, 50 Hz, 6600 V, alternator is rated at 6000 kW at _Q;QF and a full load gfﬁ_cie_rﬁy:clf 90%.

1.29 = kVA is rating of the alternator is ... kVA. ’
a. 4800 b. | 7500 c. 6667 d. 5400

g -~ 6‘35~\ A

130 The input power to the alternator is ... kW.

\ @ 6667 b. 8333 c. 5400 d. 7500 |-

4 Pow‘r ~ fovo kW’

il ¥ o AR B
f on gt

—_—

g=_L ~FrookvA ., :
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Question # 2-a (1.5 Points)

A 750-kVA, 1380-V, 60-Hz, A-connected 3

regulation. The results of these tests are: -Phase synchronous generator is tested in order to determine its voltage
OPe;l;C ;r?cglt Lest Short-Circuit Test DC-Resistance Test
. = L=175A I.= 100 A
=314 A Va=40V
v 6 =o0-9 S
Assume the effective armature resistance R,=1.5xRy,, find C b #\ ra o q
2.a.1 | the armature resistance, R, R, = o 5( O
2.a.2 | the synchronous impedance, Z, Z, = = 59 4/9
@.3 the synchronous impedance, X, X, = 6- 54 l’j 21
|

~8 M. 2(HM\ stp
Rem 3 Fo- ) = mein 1
c 5 7 £ J Rt ¥
- _Eaoc _ \O o
:ZS IEC Q_’{_ S—— g 525 :.) Xg - (g‘ﬁ()?,o,gz

=] X;‘ :55‘”’““

A 2300 V, 60-Hz, 3-phase, synchronous generator has a synchronous reactance X, of 4 Q per phase and a negligible

armature resistance R,. The field current is adjusted so that the _€xcitation-voltage is 2300 V at a power angle & of
30°. e

Question # 2-b (1.5 Points)

2.b.1 | The total output real Power delivered P,,. Pou = 66 _l A % kW
2.b.2 | The total output reactive Power delivered Q,,. Ot = | o l 7 ?.f g > kVAR
2.b.3 1 The generator operating power factor Pf = o+ q 666)/ lag (lead'

¢
Vot =t = ?_\{éﬁg;,,g

| X
. s .?Zﬂﬁz_o vell
i \’i_g-ﬁ Sin'§ - '”" b’o
. g :
.. Pl '

(2300)(2309) <

. ! H $ . -
2pa'~‘\‘ :%’-ZQKW“ P 3%fmc IO

Y ’ EO\“ Vl: o
AR - Sl ey L
Qo = ____3¥¢ [Eacoss -V s =

S v
; ., = ' 0.9 65 ;

4 4 | & Senoling .

@‘i 77 - 18K VA,

\
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Question # 3 (7 Points) rk \
Twao wdenncal 3-ph. Y-connected aliemators (A and B) are connected in parallel and deliver a 1otal load of

25 MW m 11 KV and a power factor of 0.866 lagging, Each generator has a per phase synchronous
reactanee X, = 10 £ and a negligible armature resistance, The induced voltage (£,4) and the power angle
{&:) of generator A are adjusted 1w 12,5 kV and 6.267, respectively. Determine for generators 4 and B

the following:

a. 1 The magnitude of the Joad current |/, it = l g I # g A
7= MW
b. | the real owtput power P, and £5 4 li 5
P, = w.
= I,= e ;_:;_*J
€. | the armaure current phasors £, and fx
; Ll 579477 it
Py = 0.69 0y Lagwnsy lag

d. | the power factor PF, and PE; and indicate tead or lag = 671 L!:Infalﬂ“} tead
"= a- p cad |

_ 6 MVAR
¢ | the reactive output power (0, and (3 £ -+ [ éi’ ; fi

Ead / 0= _kVAR |
I.' I-"-][= é. ‘?ﬂg “"lﬁ-
[. | the mognitude nl’th::indunﬂEh:ﬂruﬂmgc|E,1am1{llhunnu1¢:[1‘&.) b &
e e H ulation of 0 'Jd , "1“'#.4= | 12 {J
E_ peemiage voltage regulation of penerators A :In B gy | — e:?.'ﬂ\'. %_
-IIL;] o TL
{ 2500k LA
g T L N L W ol 2
L 2V W uﬂssr-:ll)*f ]E-L'T’-‘{-:
} . SV E A e
) Pﬁrg‘*“cnﬁ '| ne
5 I
N« 1254 ‘
= RN T '5-1"'!6-?5

'.I _':, P = PL- Pﬁ"i!HW,:

r.') .."JL 1;5%;525 _ iy, :
In= T: ?;r.;-i.._.?; ];1 I'I?C!_J'fé?ﬂ

™ WS fg“rfﬁll?j;i

A) Pl ocos (463) ol ' ?) L
Pl e s(F2) f‘ﬂﬁﬂﬂllwl "m =% E;?P&t ‘5'?5"/"1{}—”-3 [
s Y
e) Qo= 3WaTasmG - - o aKwit
b2 LV Iasial = | MM 3) \lFely wc‘ MC
={F¥T =M A AR ',-"IA- '-25 H}ﬁ.‘r, i? 6,-/
Q= {3 Vy Tysnby = — 124, S2UR: MY
e L ‘"-.__""q """nﬂ-ﬂ‘f. -0 914
I — I
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