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QUESTION ONE

ith tard
- 2

According to the Jelinski-Moranda Growth Modelithe program failure rate at the 1o

interval is given by,
At) = pIN-(-DLi=12.,N

a) State five assumptions about the fault detection and correction processes;ns.s.e =

proponents of this model? 3 marks
b) Find the Mean Time Between Failure (MTBF) at time t for the model. 2 marks
¢) Derive the reliability function R(1) of the model. 4 marks

d) Sixty (60) errors are estimated to be present in a program. Given that ¢ = 0.02, compu
p prog .

the failure intensity after (i) 30 errors (ii) after 40 errors. 4 marks
QUESTION TWO
a) Explain briefly five (5) approaches to reducing equipment failure. 5 marks

b) Write a mathematical expression for Arrhenius™ Law and describe cach of the parameters

involved. 3 marks
c) State the expression for (1) constant voltage and (i) constant temperature 2 marks
d) Inatestto determine failure rate, the following conditions were recorded:

Failure rate for Vand T

Failure rate for V and 21

Failure rate for 0.5V and T

If the failure rates for these three conditions are 0.025. 0.1000. and 0.00123, respectively. and
the rated temperature T is 30 C. calculate the probable failure rate at one-thind rated voltage

and two-third rated temperature T. & marks
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QUESTION THREE

a) Compare some of the key characteristics of [

Institute Capability Maturity Model (SEI-CMM).

S09126and the Software Engineering

5 marks

b) Why is it necessary to conduct an analysis of the cost of software quality? 2 marks

c) State four components of the cost of quality?

d) Using a flow chart, describe the software engineering process

4 marks

4 marks

QUESTION FOUR

a) For the reliability block diagram shown in Figure Q 4, draw

(i) an equivalent minimal-tie

diagram and (ii) an equivalent minimal-cut diagram.

4 marks

Figure Q 4
b) Ifa device has a failure rate of
A(t) = (0.015 + 0.02t)per year,where t is in years
i Calculate the reliability for a five-year design life, assuming that annual
preventive maintenance is performed. 6 marks
ii. Calculate the reliability for a five-year design life, assuming that annual

preventive maintenance restores the device to an as good as new condition

5 marks

QUESTION FIVE

a)

b)

State and briefly explain five causes of outages on the power distribution system in
Nigeria? 5 marks

How can reliability improvements be achieved in the distribution system? 5 marks
Figure Q5 shows a 4 km long distribution express feeder that is used to provide electric
energy to Akure Industrial Park from Akure Sub-transmission Station. Approximately |
km of the feeder has been built underground due to aesthetic considerations while the rest
of the feeder is overhead. The underground feeder has two termination points. On the

average, two faults per circuit-kilometre for the overhead section and one fault per



SRV . . . : o heen recorded in the last
circuit- kilometre for the underground section of the feeder have been recorded In é

10 years. The annual cable termination fault rate is given as 0.3% per cable termination.
Furthermore. based on past experience, it is known that, on the average, the repair times
for the overhead section, underground section, and cach cable termination are 3, 28, and 3
h. respectively. Using the given information, determine the following:

i.  Total annual fault rate of the feeder

ii.  Average annual fault restoration time of the feeder in hours

iti.  Unavailability of the feeder

iv.  Availability of the feeder 5 marks
Substation Load
breaker center
—e Underground
i Overhead feeder | L feeder
I 3 km L
km

Figure Q 5: A 4 km long distribution Industrial Park feeder
QUESTION SIX

a) State six (6) challenges affecting the performance of quality of service in communication
system? (6 marks)

b) State and five (5) ways to improve the quality of service in communication systems. (5
marks)

¢) Ten (10) routers were tested for 1000 hours and 3 failures occurred during this time.
[Estimate (i) the failure rate and (ii) the MTTF of the routers.(2 marks)

d) What will be the result if 20 routers were used for the test?(2 marks)



