RLIZADE UNIVERSITY ILARA MOKIN, ONDO
STATE

FACULTY OF ENGINEERING

DEPARTMENT OF ELECTRICAL AND
ELECTRONICS ENGINEERING

COURSE TITLE: MEASUREMENTS AND INSTRUMENTATION

COURSE CODE: EEE 311

o
EXAMINATION DATE: 6™ MARCH, 2019 N =y
5 N PD]
COURSE LECTURER: DR O. K. OGIDAN HOD’s Signature

TIME ALLCWED: 3 HQURS

INSTRUCTIQONS
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Question |

a.) Define the following as it relates to the performance of a system
) Accuracy
ii.) Sensitivity

iii.)  Range

(2 marks)
(2 marks)

iv.)  Reproducibility
b.) Define a real-time system and give two examples
¢.) Anammeterhasa f.s.d of 1 00 mA and a resistance of 50 Q. The ammeter is used to measure
(he current in a load of resistance 500 £ when the supply voltage is 10 Volts. Calculate:
i) the ammeter reading expected (neglecting its resistance)
ii.) the actual current in the circuit
iii.) the power dissipated in the ammeter and

iv.) the power dissipated in the load? (8 marks)

0-100 mA

=50 0
Hu500 Q 10V

Figure 1
Question 2 i
a.) Explain bricfly the following terms (2 marks)
i) Transducers and give examples
ii.) Analogue to digital conversion
b.) What do you understand by instrument loading effect? (2 marks)

¢.) Calculate the power dissipated by the voltmeter and resistor R in figure 2 when (i) R =250

Q (ii) R =2 MQ. Assume that the voltmeter sensitivity (figure of merit) is

10 KQ /Volt. (6 marks)
f (v 100V
0200V |
&

Figure 2



) arlea
V { ing, instruments 2 marks
Ay Write brictly on (the Tollowing instruments (2 marks)

i) Walttmeter

ii.) Signal generator

Question 3
a.) What is the main difference between microcontroller and microprocessor? (2 marks)

h.) You arc a power system engincer in i developing power distribution company. I'he power

. . » N . % N . S T S i L " \‘,. ’
ocncration available to you 1s not cnough = just one third (1/3) of the power required for the city.
As aresult, there is the need for Joad-shedding. The city under your control had been grouped

into four divisions namely:

o Residential arca = pin 3

o Industrial arca = pin 4

o  Commercial arca = pin7

e University Teaching Hospital = pin 6
i) Prepare in a tabular form how you will implement a load-shedding activity within a period of
twenty four (12) hours. (Hint use 1 sccond to represent | hour) (3 marks)

ii.) Write a program that will implement the [oad-shedding plan using a modern power

distribution controller (5 marks)

iii.) Draw a flowchart of the program you have written to implement the Joad shedding

g
(2 marks)
Question 4
a.) What is an oscilloscope? (1 marks)
b.) Distinguish between analogue and digital oscilloscope. (3 marks)
c.) A sinusoidal voltage trace displayed by an oscilloscope is shown in figure 3. 1 the time on

I me/om? ourtfel fe m - o I o : » \ v - .
the “time/enm’ switeh is on 500ps/em and the *Volts/em? switch is on 5 V/em, determine:

by Ihe frequency, ii.) the peak-to-peak vollage, iii.) the amplitude iv.) the r.m.s value
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(8 marks)
Question 8

a.) Deseribe briefly the concept o a SCADA system (1 marks;

h.) Describe three applications of instrumentation systems to everyday life (3 marks)

¢.) Deseribe briefly the constituent elements of an instrumentation system (3 marks)

d.) A moving . oil instrument having a resistance of 10 ohms gives a f.s.d. when the current is
[2mA. What is the value of the multiplier that would be connected in series with the
instrumenm o that it can be used as a voltimeter for measuigup to 120V, (5

marks)
Question 6

a.) With the aid of a suitable dingram, describe the operation of a moving iron coil (attraction

type) (2 marks)
by How will you convert a galvanometer to an ammeter? 2 marks)
¢.) How will you convert a galvanometer to a voltmeter? (2 marks)

d.) A moving coil instrument gives a full scale deflection when the current 80 mA and the
resistance is 60 ohms, Caleulate the value of the shunt to be connected in parallel with the
metre 1o enable it (o be used as an ammeter for measuring up to 120 AL A moving-coil
instrument has a Csad of 20 mA and a resistonce of 23 €. Caleulate the values of resistance
required (o cnable the instrument to be used (2 marks)

Ly asa0=10A ammeter, and () as a 0 <100 V voltmeter.,
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