(l—f,ﬂ:"} o ol ; -"‘}J”"d Laik da gl
sl Auigl 44K
' E:ng.S_TIL Q;}!_\jl_j ;_5_531 2 aanin f;u'ﬁ.
Youd/¥uu A esolall &bl J g1l S Olada)
L3S dal 11 43
068 LS (V) Gaais SO ) e malall
Glela V2 a5l T Y aany el

A A s e ]

Alia el of gl gl 1S3 aa iy e S A At Ay oK Agall palsa el (] M
T NP1 P DR IR 1J.;Juaih_._-ﬁssu._aum1@::‘_;.3:}3&_:31‘_1_41?11@1_@ A Jall o 5all
A el

ﬁjﬁ%ﬁwh@ﬁJ@iﬁﬁga@jﬂ :;,hjﬂ:«%busmsa,ﬁjn@ﬁi&ujﬂ_}sﬁ(g
Al A )i il &) e lgle b gy <

.ﬁwjuﬂﬁg}@d_,ﬂmwl_uwiﬂ)@ﬂasm1@JM@MmULﬂ};&j(E

Login 45 jl5all , Jakia | oy LAl ot 953 e ABR i) 3 e Suuaﬁtﬂi@i@;ﬂj (4 (Y)
A 568 Y gaa B3 AT o ) P s -3 503 2 (0

a1ijndm@ﬁlatw1ﬁjsﬁ1 @mwéﬁﬁ_}ﬂyz_@‘g(i ()

EH IS g
c_t_,hhfa«_n;i;al_%cijsij(&_}hgﬁ;yi Slatgall y 4 L) Gy Pliaaahit,y el as ) (2

ot pS Ul i il iy

Jaall Eagjmgjﬁ’luﬂﬂj@jﬁlﬁliﬂlgajhﬂj (9
CE YTV aga g L) Qs il YV gy 4 Ly okl e sdany A GHosba (@)
;Gjmlsicjﬁ@gumﬁzmawgdm‘mjﬁn.Ejue&jfmﬁgmdjmngasu}a

AT AL bR el Jaall
1wl Yl e e A ARSI o B LT

rsthall gl by gy, I gl o, g ﬁjm&aﬁjﬁaﬂ;m&ﬁﬁ)&ﬂujﬁ& cals 13
LA o £ U8 (K 6 Ll il e Y
L) (50 aga S AL aaas Y

Lol 818 (il Lo B W Sl gl a L beda g o3 S alazsy Seball g1l <3 (1 (°)
2l cladl o s gl a1y 223 8ebing a) s xa) 0 aalad F I (e Clelatal Alla (o
‘f:tjhallujbc-l.@}”gi Jbely el <8 gt 1 1 aal Clomall il s 8, e, 0.
babdta )+, Ve @ty Jalaas o, %0 uﬂjueesﬁ“yid&uﬂ?f,;{yg Yie o )53

AeBTa ey 5 ¢ il GO ade s o ALl s




LT
=
l[,.-\.""

A Al a0 el ey
2009 /1/29 : &
Ml

-».F_LE- N 1 bt T T S ol S |
JJH—H_ Jj-:_b-” '—1-.-.':-_":-' _.'ré-h-'-'l-!': Llﬂ;& EM:Q-

Z:-a I abaa@%1y A 0 28 3 He L :
(A sl Gl B 2800 el sty 01 dnris 2

deagsd dasy

(422 40)  —AaW AL O

=2k ¥) M)

sl oo Laidly alg | Ly sl dl o il g8, SRl A Gl sl g gaall L

- :: :‘1::‘.-'? Q‘?_ﬂ-f-uutr

! O “"L\:.- W ey o
wq?m5wawlb,-huu£h‘ﬁ&ghs,SJJ:%,JQMAIMQS.M ]
= o e
Al 0l Ce B i B g
) ~pbl ce Al 9
1 fy v Ao omS oy ; :
s H.E.M_Tgﬁmuﬂa_;.jml._h]‘gdh(l}
r | - H ot - n T
LA B0 9 Jhall lde (80 Al Jal sl (=)
-Et}ddﬂg.‘l}ﬂi@ﬂb -3
Crabiail] 5
danlual) 45 20 2
58 w5 5 L 3a Y £

e SN N

Yo Aally Bdial ity

F . . - 2 "!_. I‘i' 1
oAl e BN ekt ) 4 A 3

ML 7 - Bagally 3 gkl L L)

Chll Clalatll (ol / 2
s dhaa, e P YR




-~ - ~ i .

C-./’P ‘._\-"_"; '} '-_J-—.L.j ‘_;..1‘ - el — 3 _'_.._'-__,_,5 e e c'__-..u:h :IU
Tanta University Special Machines {old curriculum)
Faculty of Engineering Fourth Year/ First Term/ Final Exam
Electrical Power and Machines Engineering Time: 3:00 hr ~ Max Marks: 85

Attempt all questions

Question 1: Marks:  [17]

a- Show the dilference between the methods used for the starting of single-phase induction 17]
motor. Compare briefly between these methods. Support your answer with necessary
illustrations.

b- A l/hp, 14 120V, 60Hz, 1730rpm  induction motor has stator winding resistance [ 10]

f1=2.90), magnetizing reactance Nnag™=55.72Q2, and rotor resistance and leakage reactance
referred to stator R5=2.7€, X=3.260). The rotational loss is 72.94 W, Determine: (a) input

power factor (b) developed torque (c) efficiency. The stator leakage reactance is assumed
equal 1o the rotor leakage reactance referred (o stator.

Ouestion 2: Marlcs: [17]
a- Compare, with the aid of equations and graphs whenever necessary, between each of the [9]
[ollowing pairs: '

- Universal motor and series motor
- Full step and half step operation
- Soft shopping and hard chopping

b- A universal motor is shunted by a resistance of 1002 runs from a 30Hz supply. The motor 18]
has armature circuit resistance 2.002, The current taken by the motor and the shunled
resistance is cqual to 4A each. The total current taken from the mains is equal 1o 7A. The
motor gives an output of 746W. Find: (a) the power faclor at which the motor works (b)
the equivalent inductance of the motor (¢) the iron loss assuming it is equal to windage and
friction loss of the motor,

Duestion 3; Marks: [17]

a- Define cach of the following terms: [8]
- Detent torque - Reluctance torque
- Critical capacitance - Conduction periad

b- A four phase 8/6 VRM has stator pole angle 3=20°, rotor pole angle =22° air gap length  [9]
g=3x10%cm, active length=6cm. The stator and rotor iron can be considered to be of
infinite permeability. Defining the zero of rotor angle at the position of phase-1 full
alignment. (a) Plot wilh labels the inductance variation of ] phases against rotor position.
Mention the equations used. (b) Find the current of phase-1 required to produce [lux
density of 1.0T when phase-1 is in the position of maximum inductance. Make any
required assumptions.

Question 4: Marks:  |17]
a- Write shorl notes about: [%]

- Three phase servo motor including the principle of operation, construction and control.
- Unipolar and bipolar drive circuit for stepper motor.

Mape: 112



Special Machines- Fourth WEHC

b- A three-stack, four poles, stepper motor has eight leeth on the rotor as well as on the stator, [9]

Determine the step size as excitation has changed from one stack (o another, What are the
possible numbers of phases? Write down the truth table of phase status and rotor angle,
Support your answer with necessary diagrams,

Question 5: . Marks:  [17]

a- Compare belween different lypes of linear motor rom the view points construction and [7]

|-

performance.

A single sided Maglev permanent magnel linear motor vehicle with combined propulsion
and levitation of PM-1.SM. When ihe vehicle is running on-land with airgap of 9mm, the
trust force coclficient Ky = 10.93N/A. ‘The levitation force coefficients are-

force between iron stator and current-carrving windings K. = 3. 1N/A2

force between the stator current and PM KLl &) = 45.30N/A

force between PM arel stator laminated-iron Kear (&) = 124N

[10]

The total vehicle weight is 1 |Kg. The armature windings are supplicd with balanced
three phase of /;=4A Find the mechanical load angle as a ratio of pole pitch, Determine the
attractive and repulsive components of levitalion forces.

If the hydrodynamic resistance force Fox(N) iz expressed as a function of run ning speed
v(m/s), it is found to be:

Fop = 00,76 17

Find the running speed in the above conditions.

ALL DEST WISHES

I-3
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Tanta University

Electrical Eng. Dept. Marlks: 85
Fourth Year Time: 3 Hours.
Course: Applications of Posver Electrronics Date:z2 /1] 2008

Final-Term Exam

Answer all the following questions:

1-1)
1-2)

1-3)

2-1)

2-2)

3:2)

Draw and explan the cosine control circuit of phase controlled converter.
Explain the types of triggering system. What are the advantages of pulse
train triggering?

A three-phase ac switch with configuration in¥ig.1 has a three-phase 440-
"v}ﬁﬂ-Hz input and a three-phase wye connected load. The load power is 20
KW at a power factor of 0.86 lagging. Determine the voltage and current
ratings of diodes and thyristors.

What are the normal specificationsof power supplies? Name three types of
dc power supplies.

The de sutput voltage of the full-bridge circuit in Fig.2, V,=24 V ata load
resistance of R=0.8 ) . The inverter operates at the resonant frequency.
The circuit paramefers are C,=C~C=2 pF, =5 pil, and R=0. The dc
iaput voltage, v,=50 V. The on-state voltage drops of transistors and
diodes are negligible. The turns ratio of the transformer, a=Ny/N,=0.5.
Determine the (a) average input current, 13 (b} average transistor curret,
Iy ¢ peak tansistor current, I (d) rms {ransistor current, Ig; and (e)
open-cireuit transistor voltage, Vo Neglect the losses in the transfomer,
and the effect of the load on the resonant frequency is negligible.

The speed ol a separately excited de motf is contrelled by a single-phase
full-converter as shown in Fie.(3). The field cireuit is also contirolled by a
{ull converter and the field current is set to themaximum possible value.
The ac suppy voltage to e armature and field converters is one-phase,
208 V, 60Hz. The armature resistance is R,=0.50 Q, the field circuit
resistanee is R=345 , and the motor voltage constant is K,=0.71 V/A-
radf/s. The viscous friction and mno-load losses arc neglibible. The
armature and field current are continnous and ripple-ree. 1f the delay
angle of the armature o nverter is o,=45° and the armature cnrrent of the
motor is ,=55 A, determine the (a) torque developed by the motor, T4 (h)
gpeed, o; and (¢) input power factor of the drive, PF.

A de chopper is used in rheostatic braking of 2 dc series 111{:%)1' as shown in
Fig.(4). The armature resistance, R,=0.03 £ and the field resistance,
R=0.05 . The braking resstor, 1, =50.The hack emf constant, K,=14
mV/A-rad/s. The average armaftue current is maintained constant at
1.=250 A. The armature current is continuous and has negligible ripple.
If the duty cvele of the chopper is 60%, determine the {a) average voltage
across the chopper, Vo (b) power dissipated in the resistot, Py (€)
equivalent load resistance of the motor acting as a generator, Ry (d)
motor speed; and {(¢) Ifak chepper voltage, V.



o
4-1) What are the various possible arrangements of UPS? -
- Draw and explain the operation of two arrangements of UPS,
4-2) Draw and explain the scheme of brushless excitation system of an

alternafor.
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Answer the following questions:
First Question: _
What is protective relaying? Explain the various functions of protective relaying? (3 points)
Why the protective zones arc arranged in overlap fashion? With the help of simple diagram, show
how the zones are overlapped. (3 points)
Discuss the basic action of a backup protection, (3 points)
Describe the construction and working of a Buchholz relay and its use. (4 points)

In the part of the network shown in Fig. 1, the minimum and maximum operating times [or each
relay are 0.6 and 2.0 cycles, and each circuit breaker has the minimum and maxinum operating
time of 2.0 and 5.0 cycles. Assume that a safety margin of 3.0 cycles between any primary
protection and backup protection is desirable. Ps is the local backup for P;, and P; is the remote
backup. Draw a timing diagram to indicate the various times at which the associated relays and

breakers must operate to provide a coordinated backup coverage for fault F. (3 points)
P,[ P; Pl
~ Fig. 1

Second Question:
Explain the following terms related to protective relays:

1} Pickup ii) Dropout or Reset 1ii) Time delay iv) Trip circuit
{4 points)
How are relay time, breaker time and fault clearing time related? (4 points)
Describe with neat sketch the operation of solenoid and plunger type relay, “ (4 points)

Consider the transmission line connected to a generator as shown in Fig. 2. The impedance data
for the generator and the line are given in- the Figure. A relay located at terminal A detects all
faults on the transmission line. Assume a pre-fault voltage of 1.0 pu, and allow for a possible
steady-state overvoltage of 1.2 pu during normal operation. Determine the pickup seitings for an
overcurrent relay used as fault detectors for this circuit. Allow a sufficient margin between the
normal conditions and the pickup settings to accommodate any inaccuracies in relay performance,

[ '; ﬂ,ﬂl+f'{l.15 | .1+ ?{I..‘.‘r I
A

It the fault current consists of AC and DC components, what is the percentage overreach of a
practical instantancous overcurrent relay in terms ol relay operating time and power system
constants? (3 points)
Define the terms *Plug Setting’ and ‘Time Setting’ as used in the context of an IDMT relay.

(5 points)

Third Question:




th

Choose time settings for the normal [DMT relays at R, and B> shown in F ig. 3.

II'J
Bz R

20004, 100G

Phase fay] currents are shown, ‘
Load current, through F,= 2004, and through Ri=75A,
CT ratio at R, = 200/5 and at R =10mys, Plug setting are in sleps of 25% 1o 2009,

Fig. 3. '

The time-current Lﬁz-lzaﬁﬂ_riﬂisﬂﬁ_hgtﬂ@;' is g_izf:ifﬂ.fhﬂ_fﬂ_flm@g_tibfg__ — (8 points)
D@gﬂ@y@@%gngL_F___'_é_fiw_ﬁ_ﬁgl_@_ﬁ
Time for TS o1 4 (see) 10 fr I 4.1 3T 220}

Fourth ucstion:
What arc the main featyres of directio

1al relayvs? Ang where are these relays used? (3 points)
Describe (he principle of 4 directiony]

avercwrrent relay. How does it help in discrimination in
protection of paralie] feeders?

(3 points)
4 5 bus ring main (single feed point ). Cireuit
0se time delays for each ovecurrent relay and

(8 points)

Simple time graded overcurrent relays are applicd to
breakers are “onnested at cach side of each bus. Cho
indicaie which relayz need to be directiong].

T —

Fifth Question:

Explain what is mean by distance protection. What Alrangement is made tq make the relay
CE INnedance only for -1, and 3-phase fayl?

(6 points)
|%xplain why first zone of distancs relay cover only 80% of the protected line seetion. How cap the
Fmainder part of line protected. (6 points)

. Each of the buses C, D.G Hand i
* B, the contributions from each of

the Starces are as follows: B e e
Svure Current | |
[ Pmse T G ek

: {600

e — 200
—D 50—
e
R N
B .

determining the zone: 2 apd 3 scttings, while no inf; d
[L‘-*CHES- : (6 points) ||
Good Luck
Dr. Mohammed Abo-Llazm Alaam, et al
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Aitempt ALL guestions:

uestion 1.
(a) By giving reason(s)a_t. v e—tazd Y 55 ., mention what will happen in

'the machine E_EEE? in each of the following cases:

1. The field circuit is opened while a de motor is running. (1.5 point

2. Hr_w.. field circuit is opened while an isolated synchronous generator 15
supplying a load. (1.5 points)

= L]

~ ..__..u_..........\._._ln. n]i.L.._Jﬁ_

,EE field circuit is cﬁm;mm E: le a salient pole synchronous motor is

v:ﬁmf:m aload. (1.5 points)

4. A wound rotor induction motor is switched on while its slip rings are
opened-circuited. (1.5 points)

(b) Draw only diagrams to show how the direction of rotation of the
induction motors can be reversed. (1.5 points)

(¢) A de shunt motor is operated from a constant supply voltage. How
can the speed be raised? (1.5 points)

(d} Aided with illustration(s) and equation(s) explain the function of the
star/delta switch and draw its connection diagram.. (4.5 points}

Question 2.

{a) For the speed control of a three-phase induction motor, draw only
graphs to compare the speed changes under different loading conditions
for a change in {1} the applied voltage and (i) the rotor circuit resistance.
Do any of these methods depend on the change of the rotating field
speed? (6 points)

(b} Using a variable frequency source to control the speed of a three-
phase induction motor, if the voltage is kept constant. what will be its
effect on the machine flux? (1.5 points)

(¢} An Induction motor is driving a load having a constant torque. The
voltage applied to the motor is slowly reduced to a differemt value of
voltage. Draw only diagram(s) to show what is expected to happen. (3
points)

(d) With constant voltage and frequency supply, draw only plot{s) to
show how the starting torque of an induction motor can be increased in
the laboratory. (3 points)

(e} Identify the data given on the nameplate of an induction motor. .«

LY oy 33 gall e el (1.5 points)

Question 3.

(a) Regarding the single-phase motor:

1. Is it a self-started motor? [f the answer 15 no’,
one only ks a1, of its starting methods. (3 points)
2. Draw the electrical circuit connection (1.5 points) and the equivalent
circuit (1.5 points) diagrams of a test o determine the magnetizing
reactance of a single-phase induction motor knowing the winding
resistances and leakage reacrances. Write the necessary equations and
define all their symbols. (3 points)

=)

show, with illustrations,




_|||I|I|.|.||. S

Question 4,

w&mﬁ ding a salient pole synchronous machine
(a) I the machine s operated as an alternator loaded such that the
terminal voltage is greater than the induced emf.

|
|

_AE [

(1)
(i)

{i11)

(iv)

(1)

(1)
(iif)
(iv)

{v)

(vi)

END OF EXAM,

Draw the phasor diagram and define each phasor. (1.5 points)
Define the voltage regulation and efficiency in terms of the
equivalent-circuit resistance and reactance. (1.5 points)

Explain in details, test(s) to determine the equivalent-circuit
Parameters of the machine (1.5 points). Draw the connection
diagram (1.5 points)and write the necessary equation(s). (1.5
points) Sketch current and voltage wave forms. (1.5 _ﬁ.&wﬁ
How is the synchronous impedance affected by fréquency?
(1.5 points)

fthe machine is operated as motor:

Can it develop a torque when its field winding is opened?
Give reason(s). (1.5 points)

Plot the predicted output power as a function of the torgue
angle. (1.5 points)

If the field winding of this machine is excited, draw the
“Xpected variation(s) of armature current with excitation for
thee different loads on a single plot. (1.5 points)

Draw only the electrical connection diagram of a test to
determine the previous plot. (3 points)

Suppose that, for a given excitation and load, the motor draws
4 unity pf current. The load is then increased with the same
excitation. Aided with the plot and a phasor diagram, discuss
the change in the power factor and armature current (if any).
(3 points)

[s it a self-started motor? If your answer is ‘no’, show, with
Ulustrations, one only s i—=1; ol its starting methods. (1.5

points)

LUCK< GOOD P BYFE

Final_machinesLab 4% tanta 2008 o
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