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1.1 A synchronous generator on open-circuit generates 400 V' at éﬁ Hz when the field current is 4.0 A. Neglecting

i i S N AT . H el ]
saturation, the open-circuit EMF when the frequency 15 ff Hz and the field current 13 'iP Aw JI::l:ff:WM IngEn

100 V. b. 400 V. c. 800V 4 1600V. £ o 22=Z
£, o #H
v
1.2 A 50-Hz synchronous generator will run at the greatest possible speed if it is wound for
a. 8 poles, b. 6 poles. c. 4 poles, @ 2 poles.
1.3 Ifthe field of a synchronous generator is over excited, the power factor will be
@ lagging b. leading ¢. unity d. more than unity

e .
=14 Thevoltage regulation of a synchronous generator having 0.75 lagging pf load, no-load induced EMF voltage

of 2400 V and rated terminal voltage of 3000 V is
€4 Vi

a. +25.0% b.fl" -20.0% c. +200% d -250%

1.5 Ata particular instant a turbo alternator is generating 8{% I':IW at BFS power factor lagging. Now if the
steam supply valve to the steam turbine is ﬁ:rthcﬂ)pened and the &&itation is not changeld
a.  thespeed of the alternator will increase but kW delivered will remain unchanged

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

@ the speed of the alternator will remain unchanged but it can meet more kW demand
d.  the speed of the alternator will remain unchanged but it will deliver more KVA.

)

.6 A synchronous generator connected to infinite bus-bars has at
I : : = constant full-load, 1009 itati ]
pf. On increasing the excitation only, the armature current will have ... , #i CRailaLiond buxd bty

a. leading PF with under-excitation @) laggi ' itati
! _ Cita gging PF with
b. leading PF with over excitation d. no chagngc of Pchr eretiation
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L3 . e changed, then
1.7 If the excitation of a synchronous generator 18 increased with the load remained un £

: i er increases.
a, the excilation voltage increases. c. the r;ttaﬁtl\fﬂh cl:w?:
b.  the maximum developed power increases. @ all of the above.

An alterator is delivering rated current at rated voltage and O.S.PF‘ laggi.ng case. If it is required to deliver
1.8 rated current at rated voltage and 0.8 PF leading, the required excitation will be

@ less. b. more. ¢. more or less. d. the same.

1.9 As load power factor of a synchronous generator becomes more leading, the value _af' generated voltage E,

required to give rated terminal voltage

a.  increase b. remainsunchanged  (€))  decreases  d. varies with rotor speed

1.10  As the speed of an alternator increases

the frequency decreases b./ the frequency increases
c. the frequency remains constant but PF decreases none of the above

w 1.11 Load characteristic curves for an altemator are shown. The curves are drawn for 0.8 PF lagging, 0.8 PF

leading, 0.7 PF leading and 0.9 PF lagging Which curve represents the characteristics for 0.8 PF leading?

a. curve A b. curve B c. curveC d. curveD
N 4

D.f. -]

TERMMM VOLTAGL g

LOAD CURRENT =

£
1.12  The effective rms phase voltage of one phase of an alternator having 240 turns per phase, frequency of 60
Hz and flux per pole of 20.8 mWb willbe .y « 1640 » 60 & 2.9 vl0?

ﬂ L]
a 3325V b. 665V () 1330V d. 2660V

1.13 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 1;,=100 A and Vy=40 V, the

armature DC resistance Ra. will be

Vig o ZR4
a 020 €. 060 ¢ 09Q d. 066Q T4 3

Eh = t'!.g nj_
o0 2
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oot = (acon0 ) + (o106 + TaxtT' =

Ve - E ) ET)
I_P' ase, C'C‘-_V. Y-connected synchronous generator has X, = 8 O and its anmature resistance R, 15
neg igible. If the induced voltage is adjusted to SEEG Vat 0.8 I:_f lagging, the maximum power developed Py
y r AT

15... ey = ﬂ't = \ﬁ quil::lcﬂse

a, 528 MW b. 19.8 MW c. 6.6MW d. 15.84 MW fralm S50
e =175

1.15 For successful connection of a synchronous generator to an infinite bus system (Grid) using threc-lamp
method, the following condition(s) must be satisfied:

equal voltage magnitudes and phases of the running and incoming generators
equal phase sequence of the nunning and incoming gencrators

equal frequency of the running and incoming generators

.} All of the above

(e

1.16 'When two alternators are running in parallel, their KVAR load share is changed by changing their ... '
while their kW load share is changed by changing their ... -

driving torque,

a) excitation, b. driving torque, c. excitation, d.
driving torque

driving torque excitation excitation

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

A 15 Il'lCl“CBSGd, LR
1 ’

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 lagging power factor

oo o@)

1.18 Two synchronous generators G,and 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 Gy, ..

” - i T}
a. the field current of G, is lowered %)ﬁ
b. The field current of Gy is raised ad
c. the field current of G, is lowered and of G, is raised.
@ the field current of G is raised and of G, lowered

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

4. an increase in its reactance
an increase in the excitation of the machine
¢. adecrease in the moment of inertia of the machine
d. an increase in the moment of intertia of the machine

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

a. kVA rating can be upgraded to (60/50) of the rated value Ea, = €e
b. operating voltage must be derated to {50.’60)2 of its original value Bt #
@ operating vollage must be derated 10 (50/60) of its original value
the generator will not take any load. G = {;‘.‘.%

Scanned by CamScanner



circuit tests on 2 three phase,
ven at synchronous speed.

Question # 2 (8 Points) fs = 2,600

ircui short-
The following readings are taken from the resulis of open-circuit and

| rotor generator dri

10 MVA. 12.kV, twa pole, 50, Hz, v-connected cylindrica
Sud ’ %ﬂ.t Pp F acan .
(8 Iy = 180 A Open-circuit core lo =
/ b Voc= 120kV ie Short-circuit load loss at ABO A=
Ise 480 A Lo | Friction and windage Joss =

i the armature resistance is
The generator delivers rated power 10 a load at Oﬁg ,cpower factor lagging. If e

negligible, calculate:

— | X%={H. Q

a. | the synchronous reactance X;.

|Eatl = 2,54 KV
b. | the magnitude of the LL generated voltage E, and power angle o. 5= 2¢. "o
C. | the required field current I; when the generator delivers its rated load at 0.8 PF lag- Ir=¢. th;L ,-A
d. | the percentage vol-tagc regulation % VR : %VR=79 \./ %
€. | the percentage generator’s efficiency %1 %n=q%. V /%]
f. | the mechanical input torque Ty Tu = 26 '01_/ kN.m
£- | the maximum developed power Panax Pamex= | F ‘fjf MW

L80
B |Tal= oA - ugii2s. 0542363 i
7 = 1Z2kVv

Eagn s H.S)g.f.?:ﬁ.é?ﬁ—'f—ﬁ..-).%..f.'.‘f.-}.*}lif..!{Mﬂ@d!ﬁ.‘%ﬁﬂé..re...'.%:.‘!e;?.&éi_;;,s{,

LE L

---------------------------------

2 &.728

@ Pmt =E A 12K x 481125« 0.%-—-?‘1“7 Mmw Pra = 399M o+ 5L+ 60K+ €SE =804 MW

...........................................................................................................................

.....

J
©.. Pz 32 G » woBK_ 500 2 F:FOB MW
e
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A ) 4 d of
" Two identical 3-ph, Y-connected alternators (A and B) are connected in parallel and dclll:fcrcﬂ Slﬁtilhﬁi:mgs
0,2.5 MW at, 11 kV and a power factor of 0,866 lagging. Each generator has & DET PIFEE S0 %
® reactance X, =10 Q and a negligible angaturg resistance. The induced voltage (E4) and the p

(&) of geneé?or A are adjusted to 12.5 kV and 6.26°, respectively.
€ap %A
Determine for generators 4 and B the following: W
-
a. | The magnitude of the load current | =)5151 "~ A
Pi= 66 ~ - MW
b. | the real output power P4 and Pg py= 0.97% / MW
T,= N33 [He-TD A
c. | the armature ‘current phasors I, and Ip = 5242 %09 " B
- PF;=0.61 \/ lag
d PFp and indicate lead or |2
d. | the power factor PF; and PFp and indi g —— / _—
O,= + I 56 / MVAR
_ | the reactive output power 04 and O,
e. | the reactive output power Oy 5 Q5=-£'2-"‘-""5‘/ g“‘
Ep|= @-307% LN
£ the induced phase voltage (Eg) and the power angle (J5) 2 \/ -
" | of generator B SE5=H-FF kVi

@..'&:’*‘.’L"...’:".‘..E'SM/G'“G = I51. Bl A 82730 .
N8 s Wk

P2 G sorz.6
PO Lk

®), % =5« 11Ky 1386 % 069 = 1M9£832,3¢ b LB oy
A
P =3 NE 5292 %09 = 298)78.30/% % 0. TR My

sEsEabEBETE

...............................................................................................................................

-----------------------

@ Zp = 0k 4 ji0( 5292 L2:98) |5 6307

Nz
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" Question #4 ! 11 Poiutsl? > E @

Vit
A 480-V, IUU-T:W, two-pole, three-phase, 60-Hz synchronous generator’s prime mover has a no-load
speed of 3630 r/min and a full-load speed of 3570 r/min. It is operating in parallel with a 480-V, 75-kW,

four-pole, 60-Hz synchronous generator whose prime mover has a no-load speed of 1800 r/min and a full-
load speed of 1785 r/min. Determine:

S = 5'5_-/‘;/ Hz

/ Hz
fu= P4.5/ Hz

= 545 ./ Hz
SDi=|.68 / %
sD,= .54 %

Sp1 =01 n/Hz
d. | the power curve’s slope for generator 1 and generator 2 /
& nyHz

fs=59.8 Hz
Por1= F0 / kW

a. | the no-load frequency of generator 1 and generator 2

b. | the full-load frequency of generator |1 and generator 2

c. | the speed droops (regulation) of generator 1 and generator 2

the system frequency if the total load supplied by the two
generators consist of 100 kW at 0.85 PF lagging

f. | the power supplied by generator 1 and gencrator 2

%L=i1§ﬁmcofﬂzfn=m=5?sm .
\ &0 W7

' TRL TR L LR R A N ) REEREN RN T

S s
P = o e 20N\ MWHa .. SD[=  Tmae VOV

(@), 180V, kN Upele 6OH2 ...

Fpp = H¥1BOO . coHg [ = 431735 _ 52.8 P

(e S ERRER R EE ) R R AT

|20

! . s A A i o S
58!- FGG*-F"'SO’;M”/HL 55"'?35'"0%”/ .

F=‘f’(pﬂ“’gﬁ‘)
100k = 0.8M (605 ~ Frus) & 0,16 M (0= ) oo
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