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Remarks: (answer the following questions)

Question Number (1) (20 Points)
i. Explain using block diagram how governor with speed-droop characteristic could be used
with synchronous generator.
ii. Mention the main objectives of AGC in connected and isolated areas.
iii. Why voltage and frequency should be maintained at constant values in a power system?

iv. Mention one control technique to improve the AVR excitation system performance.

Question Number (2) (20 Points)

i. Compare between (case-a) and (case-b) of two connected areas presented in fig.1.
ii. Explain using phasor diagram the concept of shunt compensation in power system.
iii. Explain the operation principles of STATCOM.
iv. Define function of SCADA system, then mention its main components.

v. Define the function of (UPFC — PMU).

Case-b

Fig. 1
Best Wishes, Assis. Prof. Doaa MoRhitar
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Question (1) (10 Marks)
a) Find the transfer function Vo(S) / Vi(S) for the following system:

R

+ O ~\/\/\/\/ q/\/\/\/ +
Lo (1)

b) Find the transfer function C(S)/R(S) for the following system using signal flow
graph reduction method.

Question (2) (10 Marks)

a) For the following open-loop transfer function:
K(S+2)
S(S3 + 752+ 128)

G(S)H(S) =

Find the type of the system, the error coefficient and the steady state error when the
, . Rt?
System 1nput is e
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b) For a second order system, if the maximum overshoot =5% and the settling time
=2 sec (2% error) for unit step input. Find the natural frequency and damping ratio.

Question (3) (10 Marks)

a) Consider the following characteristic equations:

§5*+552+552+4S+K=0
Find the range of K that makes the system to be stable

b) Sketch the root locus of the following open-loop transfer function:

K

COuEC) = SS+2)(S+5)

Question (4) (10 Marks)

a) Find the state space model for the system having the following transfer function in
controllable form:

) 352 +6
R(S) S3+11S2+6S+11

b) For the system having the following state space model:
)= + u(t
(xz -1 1/\X; 1 ©

- e ‘ y(t)—-(l' 0)( ) 3

where u(t) IS the 1nput and y(t) is the output of the system

i) Find the tr emsier function and characteristic equation
ii) Check the stability
ii1) Determined whether the system is controllable and observable or not

: Good luck
Dr Mohamed Abdalla Attla
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b) A unity Feedback control system having the following open loop transfer function: (6 Points)

. Tanta University i Faculty of Engineering
' %;;ere DAig‘itarl Confrol_ Academic Year Course Code CCE332
Year/ Level .+ Three 2022/2023 Total Marks 40
Date S 3962023 No. of Pages (2) Allowed time 2 hrs
Remarks: Answer all the following questions '
Question N umber (1) (10 Points)
~a) Using Z-T, solve the following difference equation to find y(k): (4 Points)

yk)—4y(k-1)+ 4y(k—2)=6(k) —4 65k —2)

z
(z2—1)(z2 —z + 05) |

GHiz) =

- Determine the system error constants.

‘Question Number (2) (10 Points)|
a) For the folloWiﬁg feedback control system, Determine the closed loop transfer function: -
‘ (5 points) |
‘ T = 1sec T = 1sec :
{?(5)+ m(s) > 3 E*(s) Foi D(s) >§D‘(s) g Y,(S)
o S+1
SR "

S

'b) For the following eharacteristic equations, check the stability using bilinear transformation:

(5 points)
2> =72~ 0252z+025=0
Question Number (3) ' - (10 Points) !
a), Draw the Root Locus and find the value of k for critical stability for the systems having the ,
following open loop transfer function: (4 points)
kZ(Z+0.5)
GH(z) = Z =05y

Page 1 of 2 ‘



T e

e e e

b) For the following transfer functions of the discrete-time systems, obtain the corresponding state
space models in controllable, observable and diagonal forms. Also draw the state diagram for
each form: ! (6 points)

; Y(z) 272°+7Z+1
" R(Z) Z+D(Z+2)(Z-2)

Questi_on Number (4) (10 Points)

a) For the following discrete-time system: (6 points)
% 1 6 -0 0
xtk+ D) =10 0 1|x@®)+]|0]|rk)
St 1 =2 -1 1

A, i v yk)=[1 0 1]x(k)

- 1. Check the system stability.
2. Check the sySt.cm controllability and observability.
b) For the following characteristic equation, find the range of k that makes the system stable

using Jury Test: , - (4 points)
z% + (k — 1.45)z + 0.45 + 0.76k = 0

End of questions..............

Time domain S- domain

u(t)

Time domain | Z- domain

8(t) 1

u(t) z

(e
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L

S @
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Best Wishres
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Above 300 mm? | Up to 240 mm? | Up to 70 mm’ axs
1.00 1.00 1.00 50
0.97 0.98 0.9 60
0.94 0.96 0.97 80
Oy Al ilgall 2ae

Spacing 30 cm | Spacing 15 cm Touching

Trefoil | Flat Trefoil | Flat Trefoil | Flat
0.91| 0.91| 0.87| 0.87| 0.81| 0.81
0.82| 0.84| 0.76| 0.78| 0.69| 0.70
0.77| 0.81| 0.72| 0.74| 0.62| 0.63
0.73| 0.78| 0.66| 0.70| 0.58| 0.60
0.70| 0.76| 0.63| 0.67| 0.54| 0.56

C.B Standard
6.-10, 15,16, 20, 25, 32, 40,50, 63,100, 125, 150,163, 200, 225, 250, 300, 400,
500630, 800,1000, 1200,1500,1750,2000,2200, 2500,5000,3200,4000, 5000,
6300
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