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Good Luck

Course Examination Committee

Dr. Ahmed Refaat Dr. Mohamed Abo EI Azm
Dr. Saeed Allam Prof. Mohamed Tantawy

Course Coordinator: Dr. Ahmed Refaat
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Department: Elec. Power and Machines Engingering
Total Marks: 70 Marks

5 Qg Faculty of
T4EgRT Engineering

Course Title: Electrical Machines Dynamics Course Code: EPM4 124 Year; 4"
Date: Feb. 3" 2010 (First term) Allowed time: 3 hrs No. of Pages: (2)

Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches if possible)

Question number {1) (22 Marks)

a) Derive a mathematical model by which the dynamic behaviour of a series dc motor can be
predicted, Show how this model is transformed using Laplace transformation technique, then
write down the model in the matrix form: (Ui = TANTX e |- (7 Marks)

b} Derive a mathematical model by which the dynamic behaviour of a separately excited dc
generator can be predicted under a constant speed operation. Setup the differential equations in

the matrix form: [X]=[A][x]+[B][U]. (5 Marks)

&) Consider a separately excited de generator with the following data: Ry =0.15Q, L, = 5 mH, Ry=3
Q. L= 0.5 H. Rated voltage = 220 V, rated armature current = 80 A and rated field current =5 A,
If the generator operates at a constant speed of 1500 rpm undsr rated conditions, answer the
following: '
(i) Determine the transfer function of the generator voltage.
(ii) Determine the voltage and the current variations as functions of time after a step increase of

10 percent in the field winding voltage. '

(ii1) Simplify, giving a suitable reason(s), the obtained voltage and current functions.
(iv) Determine the short circuit current as a function of time in the case of a sudden short circuit

occurs across the armature at constant field current. (10 Marks)
Duestion number (2) (28 Marks)
a) Derive a detailed mathematical model by which the dynamic :heilaviﬂur of a three-phase induction

motor can be predicted in its natural abc-axis variables, then answer the following:

(i}  Write down, aiding with appropriate drawing(s), the transformation matrices required to
transform the abc-axis model to an arbitrary reference frame qdo-axis model.

(ii) Derive an expression of the transformed qd-axis supply voltages as a function of time in
stationary, rotor and synchronous reference frames, :

(iif) Write down a complete qdo-axis dynamic model valid to predict the dynamic performance
of the three-phase induction motor in a synchronous reference frame. Draw the dynamic gd-
axis equivalent circuit.

(1v) Show the necessary modification(s) that should be applied to the model obtained in (iii) to
describe the dynamic behaviour of the three-phase induction motor in both- stationary and
rotor reference frames. (Do not write the maodel)

(v) Modify the model obtained in (iii) to be represented in per unit variables.

(vi) Show how the steady-state voltage equations of the three-phase induction motor can be
obtained from the qdo-axis dynamic model represented in stationary, rotor and svnchronous
reference frames, (Do not write the equations)

(vii) Summarize the advantages and disadvantages of the abc-axis model and the qdo-axis model.

(20 Marks)
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Continue Question number (2) (28 Marks)

b) Derive an expression of the electromagnetic developed torque (expressed in qdo-axis variables) of

the three-phase induction motor, (5 Marks)
¢) Show the relation between the inertia constant and the rotor stored enerpy (3 Marks)
Question number (3) {20 Marks)

a) Derive the expressions of both self and mutual inductance of the salient-pole synchronous
machine. (5 Marks)

b) Consider a three-phase salient-pole synchronous machine, having one damper winding on the
direct axis and one damper winding on the quadrature axis. Answer the following:

(i)  Write down, aiding with appropriate drawing(s), the transformation matrices required to
develop the qdo-axis dynamic model of this machine in the rotor reference frame.

(if) Write down a complete qdo-axis dynamic model valid to describe the dynamic behaviour
of this machine in the rotor reference frame when it operates as a motor. Draw the dynamic
qd-axis equivalent eircuit.

(1) Show the necessary modifications that should be applied to the model obtained in (ii} to
describe the dynamic behaviour of this machine when jt operates as a generator,

(iv} Show how the steady-state voltage equations of the three-phase salient-pole synchronous
machine can be obtained from the qdo-axis dynamic model represented in the rotor
reference frame. (Do not write the equations)

(10 Marks)

c) Derive a lincarized mathematical model by which the dynamic behaviour of a three-phase salient-
pole synchronous generator, having no damper windings, can be predicted when the machine is
subjected to a small disturbance. (5 Marks)

WITH MY BEST WISHES

Dr, Said M. Allam
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1 ' : - - i
Remarks: (answer the following questions. . assume any mussing data... answers should be supported by
skerches. .. clc)

Ouestion number (1)

a) Explain the difference between external and internal noise

b) Calculate the noise power at the input of a receiver with an equivalent noise temperature
of 45 K. Tts fed from an antenna with a 35 K equivalent noise temperature and operates over
o I fy X et
. a 5 MHz bandwidth ( k=1 38x10™ J/K) .

Question number (2}

a) A multistage system has six stages of gain from input to output . The power gains are 6, 3,10 , 4,
@ and 12 dB . What is the overall gain in dB ? What is the power of the output signal when the
inputis0.13 W ? I

b) For the train of square waves shown in Fig, 1
{1) Determine the peak amplitudes and frequencies of the first four odd harmonics
(it) Draw the frequency spectrum
(111) Calculate the total instantaneous voltage for several times and sketch the time domain I
waveform

b
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Fig 1 :
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Problem number (3)
a) (1) Explain the difference between single tuned transformers and double tuned transformers.
(11) Determine the overall bandwidth for :
- Two single tuned amplifiers each with a bandwidth of 10 kHz .
|' - Three single tuned amplifiers each with a bandwidth of 10 kHz . .I

- A double-tuned amplifiers with optimum coupling , critical coupling of 0.02 and a
resonant frequency of 1 MHz

b} Prove that the power of the carrier 1s unaffected by the AM modulation process
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Question number (4)

(a) Sketch the block diagram of a PLL frequency synthesizers and explain its operation,

(b) A double —conversion receiver uses a 30 MHz first IF 1o receive 104 MHz signals, with an L.O
above the received frequency. What is the image freq uency? |
If the receiver has a second IF at 10.7 MHz |, with the second LO also above the input

frequency. What is the possible image frequency for the second IF? What would the image u
frequency be if a single conversion receiver with 10.7 MHz IF and high tracking LO were used? |

Question number (5) |

a) Sketch the block diagram of AM superheterodyne receiver and explain its operation.

b) Sketch the SSBSC FDM system block diagram and explain its operation . |

Good Luck Il

Course Examination Committee

Prof. Mustafa M. Abd Elnaby Prof. Mohamed Nasr
Dr. Heba Elkhoby Dr. Abd Elfatah Abohashem |

Course Coordinator: Prof Mustafa Mahmoud Abd Elnaby |'|
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- Answer the following g Hestions
|
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Problem numbe:- (1) 125 Marks)

What is protective relaying? Explain the various functions of protective relaying? Stute the
meihods used for faull detection? (6 Murk

]

What is the protective rone? Why the protective zoaes are arranged in overlap fashion? With (e

i help of simple diagram, show how the zomes are overlap? (6 Mark.:)
"i Explain what is meunt by primary protection and backup protection? State the various me holds
- used to provide backup protection? (6 Mark )
| n the pant of the network: shown in Fi g l: (7 Marls)
. Determine the vones of protection.
. Suggest relays used along the system to protect it against earth fault. sompr
- TRI: |
| 220 MVA, 220i33 kv, 220 kv BERELANC gt
' Yndl1, %7 = 13%, | L
| TR2: LE}S
A0 MVAL 3366 kv, =
| Dynll, %2 = 10%, T os
|| TR3:
1300 kVA, 3333 kv, |
' Ligrag, W7 = 13%, L!El.’:dl BRI BR2

| as garthing iransformer, |

. Problem numbe): (2) (20 Marks)

. Explain the following terms related 1o protective relays: (> Mark s}
||‘ i) Pickup 1) Dropout or Resct iii} Plug setting multi plier

| v} Time setting multiplier v) Relay burden vi) Overreach

| Describe 4ry ane type of electromagnetic attracted armature type? (5 Murk:;

|
h; Explain with the help of neat sketch, the construction and working of directional induction i

l‘ avercurrent relay, (5 Murk: )

|

- Describe the operatior, of the following relays with neat sketch: {6 points) [
|

# Balance beam relay used as plain impedance relay.,
|~ Balance beam relav used as plain directional relay.
| # Induction disc overcurrent relay,

Problem_aumber (3) {20 Marks)

What is IDMT charasteristic of a relay’? What is the procedure ol setting IDMT relay? What i1itial
data is required? Flow is the directional relav different than simple IDMT refay? (5 Meak:)

e PT.O, G age: 11
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Choose lime settings for the normal [DMT relays at R; and R, shown in Fig. 2 (7 Mark )
o g
Ha ) I Ry
2000. 10004
| Fig. 2.
Phase faull currents are shown,
Load current, throush 2. = 200A. and through R = 754,
CTratic at Ry = 20045 and at R, = 100/5. Plug setting arc in steps of 25% 1o 2002
s The 1irm-;ﬂlr{ﬂicl_linj_.hgiggis_gic of the relay is given in the following table )
(PlagSetigMutpller | 2[5 TS T 36 | 1% # 20|
| tmeloTSeflen | 10 [ 6 [ 41 1 3 | 25 [ 22 |

Stmple time graded yvercurrent relays are applied to a S bus ring main (single feed point ). Llircuit
. breskers are conneced et cach side of each bus, Choose time deiavs for cach ovecurrent rela s a:ud
indicate which relavs nead to be directional (& Mark D

Problem numbe: (4) . {20 Marks)

Explain what is meant by distance protection. What arrangement is made to make the rel Ly
MEasure positive sequence impedance onfy for singlz line to ground fault (SLG)? (5 Mark:)

Explain why second zonz of distance relay can be omitted in some cases and what’s happen 1 t1is
situation. (> Murk )

Consider the multi-terminal line in the system shown in Fig. 3. Each of the buses C,DG, Hanc J
has a source of power bahind it. For a three-phase fault on bus B, the contributions from eazh of
the sources are as foliows:

| |j Source | Currem | | i B, seie © ‘
I R e e SLLIL N h LIRS T
I o0 —‘ I I + rf ] .] 4+ a0 |
O G e 3 bl P H |
S —— | 3- o0 I
] 5 B0 7 L p T ‘
— 30 | L
e 400 ] | Fig. 3 .

You may assume thaa the fault current contributions from each of these sources remain unch ang od
as the fault i% moved around throughout the system shown. Determine the zones 1, 2 and 3 settiras
for the distance reliy sl bus A, Remember to take into account the effect of the infacd -or

determining the zores 7 and 3 settings. while no infeeds are o be considered for the zone |
seflings, (10 Maris)
{tood Luck

Course Examination ¢ momities

Dr. Mohamed Abo Elazim Dr. A, Azmy
[r. T Bedir
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. Answer the followi nE oueslions

i methods used for fay)t detection?

| help of simple dia grm, show how the: zones are overlap? {6 Mark )
:

I | P
2200 MVAL 220033 KV | 220 kv S8 k¥ Cable —a.,,r}' T |'
1 Yndil, %7 - 139, R Loi |
| I;RE:\ i ,~ | I_;}g il .l
(40 MVA, 33566 10 ! = (1 ;
i Dwvnll, %7 = 10% | [ DS |
| TR3: | Lo |
300 E‘-\'f'h'l 33/33 k"r': | G KV Cable O — | [
i digzag, %7 = 139, useqd | EBl BE2 *' |
. as earthing transformer. | g PR
' EED S T I __Fi_g;l____________.i
Problem number (2) (20 Marks)
Explain the fullowin 2 lerms related to protective relavs: (5 Mark %)
iy Pickup it} Dropout or Reset ii1) Plug setting multipljer
v} Time setling multiplicr v} Relay burden vi) Overreach
Describe any ane type of electromagnetic attracted amature type? (3 Mk )

LYeseribe the operatior of the tollowing relays with neat sketch: (6 points)

|
e e . . | : e Pagas |0y ¢
%_-_M%w_

I
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|I Lroblem number (13 {25 Marks)

 What is protective relaying? wxplain the various functions of protective relaying? St

.
o
=
e
=

| What is the protective zone? Why the protective zoaes afc arranged m overlap fashion? With 14e

Explain what is meunt by primary protection and backup protection? Staie the various me he ls

used to provide backup protection? (6 Mk )
[ the part of the network: shown in Fig, 1 (7 Marks)

Determine the zones of protection,
o .‘_':jilgg_csi_:*c]aysi' Ysed along the svstem 1o protect it against carth fault,

Explain with the hel b of neat sketch, the construction and working of dj rectional induction type
Overcurrent refay, (> Mirk )

# Balance beam rzlay used as plain impedance relay.
# Balance beam relay used as plain directional relay.
#  Induction dise evereurrent relay.

Problem num ber {3) o (20 Marks)

What is IDMT characteristic of a relay? What is the procedure of setting [DMT relay? What {1713 3
data is required? How is the directional relay different than simple IDMT relay? (3 Mark:) J



I
Choose time setlings for the normal IDMT relays at Ry and R; shown in Fig, 2

. [

B2 dor,

20004 LO00GA
Fig. 4,

Phase tault currenis are shown,

Load current. throngh R,y = 200A, and through R = 754,

CT ratic at Ra = 20005 and at Ry =100/5.
The ume-current characteristic of the relay is given in the following table

E&E@EE%&

(7 Mark 3)

Flug setting are in steps of 25% to 200%.

| Plug Setting Muieplier | 2 | 3 [ 5 15 | 15 T %0
; [ ecloebsorigeee) (| 00 F 8 | ET | 3 225 | 22

simple time graded overeurrent relays are
bredkers are connec ed 21 each side of each bus, Chieose time dela
indicate which relays nead 1o be directional,

applied to a 5 bus ring main {single feed point ), Corerit
¥s for each ovecurrent relas a:d

(8 Murk 5
Problem ntumbe: {4y (20 Marks)

Explain what is meant by distance protection,
VICHSUTC positive sequence impedance only for single line to ground fault (SLG)?

sttuation.

has a source

Lxplain why second rone of distance relay can be omitted in sorne cases and what's

What arrangement is made to make the rel iy

(5 Mark )

happen n :ais
(5 Mk )

Consider the multi-tzrminal Tine in the system shown in Fig. 3. Each of the buses C. D, G. H 1ne J
of power bzhind it For a three-phase fault on bus B, the contributions from cazh af

e T .
| Souwe | Cument | | . i e
o3 . 6& | ) i R et g A il
e AN . ] w1 dsi )
i I3 B _|_ ___:.n‘[:!'ﬂ_ I 3+i20 . & I d
_ 3 B0 | -
__H 400 | | Fig. 3

You may assume thet the fault curent con
as the fault it moved

lor the distance relay at bus A, Remember to take into
determining the zores 2 and 3 settings
seftings.

(food Luck

tnbutions from each of these sources remain
around throvghout the svstem shown, Determine the zones 1, 2 and 3 settis 28
account the ecffect of the infacd
s, while no infeeds are to be considered for the Zomi |

unchang ed
.'h r

(10 Mlariis)

Course Examination Co n:mtittes
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Tanta f’m%% ) Department: Elec, Power and Machines Engineering a"rw Faculty of
University & % Total Marks: 60 Marks = , *' Engineering
Course Title: Electrical Testing and Measurements (1) Course Code: EP4104 Year; 4"

Date: Jan, 25" 2010 (First term) Allowed time: 3 hrs No. of Pages: (1)

Remarks: (answer the following questions... assurne any missing data... answers should be supported by
sketches if possible)

Cluestion number (1) (12 Marks)

a) Show why the starting current of three phase induction motor is higher than the rated current.
Explain the different technigues used to decrease this current. (6 Marks)

b) What is a star-delta switch? Can it be used for any type of induction motors? Draw the
connection diagram of this switch. (6 Marks)

Ouestion number (2) (12 Marks) ‘
1
3 What are the different techniques used to control the speed of the three phase induction motor?
Explain the limitations of using each one experimentally. (6 Marks)

b) | Sketch and explain the shape of an induction motor torque-speed characteristics curve. Show
how the different speed control techniques affect the torque-speed characteristics of the three
phase induction motor. (6 Marks)

Question number (3} {12 Marks)

a) || Write down the conditions for connecting two synchronous penerators in parallel. Explain what
happens if one of these conditions is not achieved. Show how each one can be achieved |
experimentally, (12 Marks)

Question number (4) (12 Marks)
a) Explain in details how the equivalent circuit parameters of 4 single phase induction motor can be
| determined experimentally. Draw the equivalent circuit in each test with appropriate |
| measuring instruments. (12 Marks)
Question number (5) (12 Marks)

a) Show why a synchronous motor can not start by itself. What are the techniques used to start this
type of motor. (4 Marks)

b) Explain what happens to a synchronous motor as its field current is varied. Show in details how

synchronous motor ¥V curves can be obtained experimentally, Illustrate your answer with
| suitable drawing(s). (8 Marks)
|

WITH MY BIEST WISHES

Dr, 5aid M. Allam
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Tanta | Department! Elec, Power and Machines Engineering Faculty of
University ¢ Total Marks: 75 Marks
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Course Title: Application of Computer in Electrical Power Systems Course Code: EPM4119 Year: 4™
Date: January 25" 2010 {(First term) Allowed time: 3 s Mo. of Pages: (2)

Remarks: (answer the following questions... assume any missing data... answers should be supported by
sketches, ..etc)

Problem number (1) (15 Marks)

Deduce the admittance matrix model of tapping transformer, then sketch its equivalent circuit.
Define The following terms. (1) graph; (if) tree; (iii) Cotree; {iv) branch; (v} link

Prove that the rclation that used to insert new link between two old buses pand g in impedance bus

matrix can be evaluated from:

rew | zold  A7AxT
Lhuy = by " Z

Whete; Z =z, +2,,+Z, ~27,,

2,2,
=i

Pro

blem opumber (2) (30 Marks)

a)

For system shown, (i) find bus impedance matrix; (ii) find rating of CB, and CB,, if bus voltages is |

pa; (i) if solidly three-phase fault oceurred at bus I, find bus voltages during fault and current

between huses.

Xq=102

Figure (1} ( 15 Marks )

(i) For system shown in Figure (1), using Fast decoupled method, start with initial estimates of

v, =100 L and Vf =1.0220° pu., Caleulate the bus voltage magnitudes and their angles at

bus 2 and 3 {only 2 iteration required).

Page 1/2




1 2

Z,7=0.02+0.04
T

e iV3|| =1.02 pu.

Figure (2)

Problem Bumber (3} {30 Marks]

s-Seidel method is a stah]e method for power flow solution.
obtained,
method.
4
5
6  In symmetrical three-phase system, negative and zero sequerce is zerp,
7 The more stable method of power fiow solution is Newton-Raphson method.
8
9

The grounding is generally done at the supply end,

Sketch the rotor Puwer angle of synchronous machine versus time for stable and

{i} Write down an algorithm of Gauss-Zeidel method of power flow salution,

symmetrical faule,

(With My Best Wis hes)
Dr. tbrahim Bedir

(i} If after several iteration Fy, =0.988-.1.9830° Par.and A A

aclive and reactive power losses through line between bus 1 and 2, active and reactive power

generation at slack bus and reactive power generation at voltage control bus.

HER

g sentences then correct the false sentences,
2 The active and reaclive power generations at regulated buses must be known before power flow solutions
3 The time required for one iteration in decoupled methad is sitaller than that required for fast-decoupled

The line to ground Fault is important for determining the short circuit capacity of circuit breakers,

The fast decoupled method is the more sophisticated method for power flow solution.

Reactors are used at varies points in electrical Pawer system to limit short circuit current,

10 The Jacobian matrices are fixed and independent in iteration ftumber in decoupled method

(i) Write down » MATLAB program that used to evaluate the fault current due to three-phase

1.1106° pa., ﬁnd .l_he”

{ 15 Marks )

unstable operations.




Tania Bepartment; Elee, Power and M;l__ci;in_cs Engineering 15%;!», e Faculty g
University ¥ Totai Marks {eleciric part): 70 Marls = Enginesrizg
— i —

{ Course Title: Electrical Tnst=liations

| Pater danwary 2010 (Firs: terr)

Course Code: EPM4121
Allowed time: 3 hry

Year: foreh year
Mo, of Pagas: (2)

éﬁ?'ﬂﬂ?ﬂmﬂmmﬁ“&w M —— o — JoRE PR S

;' Problem number (1) (15 Marks) —‘

E c.2 513 ¢l Jalgall 83 gea abllgl (o 30l Ll s gl o Sraeaall LA AL glBal) LanA) bl g -
é; (il ja @) _ ST Lpsds.

; (s g gaent (Jpmall 2 Lale e g Ao el dad gl aaie dimd ¥4, Jgmal daald B wan <t
{ (< 3 @) O pall | dalall g Jgandl aadtd e Vv S L L dsbian i o) g

£ !

i ] ]

ﬁ 224 ’_ o G e LN [ o | skl | Janc Y

I () dsall| () | (po) | o) | i

5 S ! | v T yas | ooy -,m| Y.

b .,ﬂ; 15 LEAETN R T I & SO R L S

E T_’E"’ﬂ.?' Y. . Voo | T Yikiie

: % 1 Lo e ] rve avs | 095 ] e ‘

!!I el 0.4 kx e ; b o

et l 2 3 4 5

Al Aasd 38 Ly dsmall 38 ae i A neal) AALoaals

R pradiliig (gl g=$ﬁ$mw phiddaly "o Vo adeba daloaay 2¥ 00 gk poriall JAS Alaa ol 1 _
§ SR Aad g dg gl adale fobise ciial b g dlad) adaba dabia g Culgl £ A (5 bt BBl dotal g3 il

E HUEH dlan ey 1S 13 La o sag iy Adindia s adoBall A glodia s 1 a9 el VT ndalide
(il 2 @) A8 pal) ) glandl fa {resaalill Clalaa addiad | Sdudnll iyl faq e

L 1y 230 4&#}IE§1§+_44E 480 [ 500 [660 | [WTwe 3 [ 3 [a] 51 5]

P LK [0.38 105 1L11 1.16 1.26 | 131 | 1.73 | Ko [21265[3]32[333]

|

Ei Problem number (2) (20 Marks)

E (i e 9) Al csla¥) B Beliayl Akl e LS 1 e g A1 il lge it anl 3 3
%g Aol pall e\l Slabdiual - % daal ) L el

E {rl_gé.-.iﬁ bl ds ?F—d Tae Aslih, -HALJ..MJ {“:-a ﬂ..Lg.I: w'l_*ei @157' f_":..'i‘_g.gl @y ;__Ig.ﬂ.a.i & s EI-;":'&;‘ ae.iliA] £ e
E fud B b iﬁ:ljﬂ RV '..ruwﬁ Yo §oad heloay el g0 E'_:)@j 'I..‘J.‘t Jiis o A58 halaay “}5.21.45 Mo RS

D e el D LT aie dlaell A gl pimalt Gl SN B Adal Bl WEE 04 A o jaadl ki o

; st e Al 530 B8y 3d el Aglat A0 a3 ot aladdal oli€ay | il v el S g culgy

l (st ¥ ) : (S el a8/ paalfcid dt

i SO 57 SRR e _ :

%: 258l AN Ol jaa Bl Skl dgatal S a3 la Y oua (LASH dabiia

i T . B L -

| AV fay [ e Juka FENEE | gl Sada | .

| i Ly, [ gia g T

| | Cos ¢=0.35 | Cos¢p=08 | Cos¢= 035 | Cosh=0.8 ) _

J ! C e ' ¥ VN o Ve Ve Yo

i 2y | 1 " Ry 2. ve

E; t_i\ t."p'llﬁ i oqt."ﬁl' r'fbﬁﬁ YWoa ] -

Ell .' o A s O 1 A 2k Ve § M

gl e e gden Al b S Ji E_g.".m..qﬂ Mﬂ L2 o 8l C‘*hﬁ H—'i_j.ljﬁ.ql!: ;.ﬂ.‘!i!-ﬂj' PLA.A.}EU L;thL:ﬁ| 3_1‘:.4\'11{ Sy SE
E :

{QL}JJ .-"'.}




Probiem number (3) (20 Marks)

Define the planning phase of switchgear installation. (5 points}

What are the main functional requirements for each of: busbar — circuit breaker —

disconnector switeh — load break switch? (3 points)

State the types of cooling used for power transformers. (5 points}

Aided with clearly drawings, state the types of busbar layvout. (S points)
Problem number ( 4} (15 Marks)

A cement plant is supplied from 220 kV grid. Supplying will happen by openirg an
OHTL passing at 4 distance of 700 m [rom the plant. The substation will be a double
bushar, air-insulated system and two step down 40 MVA transformers. Transformers
are used to step down the voltage to 11 kV for using within the plant. Fo- tie
abwm‘ncntioncd'vsg{;stem: answer the [ollowing points:

a) Dc‘icrmiﬁc the mﬁﬁbcr of towers required from the opening point to the substation
b} Determine the rumber of bays requircd for this substation,

¢) Determine the area required for this substation

d} Draw the siagle-line diagram for this substation

¢) Draw the layout of the high voltage equipments in the substation yard,

Good Luck
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ANSWER THE FOLLOWING QUESTIONS, ASSUME ANY MISSING INFORMATION AND
SUPPORT YOUR ANSWER WITIH DIAGRAMS AND SKETCHES

Question | Marks: 25
a. Describe fbur different methods for starting of single phase induction motor. Support 1]
your answer with connection diagrams, Compare between the '

Show the difference between the methods used f(or the starting of single-phase
induction motor.

b, A LAhp, 14 120V, 60Hz, 1730rpm induction motor has stator winding resistance [15]
1=2.902, magnetizing reaclance X,,,,~55.720), and rotor resistance and leakage
reactance referred to stator B,=2.70Q, X5=3.26C. The rotational loss is 72.94W.

Determine:
{a) input current (12) input power lactor
{(¢) developed torque () Output power

{&) Efficiency.

The stator leakage reactance is assumed equal to the rotor leakage reactance relerred

to slator.
— S &
Question 2: Marks: 20
a.  Compare between each pair of the following: (6]

. Soll shopping and hard chopping
2. Pulse width modulation and current regulation

b, Define each of the following quantities: [4]
1. Detent torque
2. Position sensor

¢.  Explain the principle of operation and main characteristics of the following machines: [10]
1. Universal Motor
2. Synchronous reluctance motor

Support your answer with necessary diagrams and eraphs.
¥ g

e - =

Cuestion 3: Marks:

L

JI-J

& otate the difference between the drive circuits needed for operation of variable |
reluctance and permanent magnet stecper motors,

o
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Describe the principle of operation of hybrid steeper motors. Use two stacks-8/6 (6]
hybrid steeper motor to explain your answer and provide necessary diagrams.

c. A variable reluctance stepping motor has 40 stator teeth, 50 rotor teeth. It is driven at  [8]
400 pulses per second. Determine (a) step angle (b) resolution (c) motion speed (d)
Number of pulses required to rotate the shaft throu gh 542,

Question 4: Marks: 20

. Compare between switched reluctance machine and stepper motor from the point of  [5]
view of operation, construction and power ¢lectronics required,

b.  Explain the effect of switching-on and switching-off angles on the current wave form [5]
and produced torque of switched reluctance motor.

C. A three phase 6/4 VRM has stator pole an gle B=30°, rotor pole angle a=34°, ajr gap [10]

T

length g=3x10%cm, active length=8cm. The stator and rotor iron can be considered to
be of infinite permeability,

1. Defining the zero of rotor angle at the position of phase-1 full alignment, plot
with labels the inductance of the three phases’ variation against rotor position,

-2

Find the current of phase-1 required to produce flux density of 1.0T when

phase-1 is in the position of maximum inductance. Make any required
assumptions,

WITH BEST WISHES
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