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QUESTION 1

1.1 Cite example of how operations management works in tandem with other business functions. How

can poor operations management affect the entire supply chain management process? [10]
1.2 Describe four steps associated with the construction of maintenance plan. [10]

1.3 Sketch the entire supply chain management process and identify the contribution of material

production and that of service. [10]

QUESTION 2

A South African tyre manufacturing plant located in Western Cape, recently adopted Kaizen, a lean
process of continuous improvement. Once kaizen was fully implemented every employee is now
motivated to evaluate the steps in their job function in order to improve plant efficiency. Employees
noticed that for every 100 tyres produced on the manufacturing line; there is a group of 12-14 tyres
that end up with treads cut incorrectly. Before kaizen was implemented, employees counted those
tyres as defective, assuming it was a usual margin of error. Because, all employees now look for ways
to continually improve the process, Overall Equipment Effectiveness is used to assess each step in the
tyre manufacturing process to determine where improvements could be made. As an operations

manager uses the data provided in the table below to determine the Overall Equipment Effectiveness

of the tyre manufacturing plant over 4 months. [15]
(notice: workshift = month) January | February March April

tPCs Operating work shift time 720 672 720 712
tPRC Productive work shift time 720 672 720 712
tOPER Operative work shift time 591.9 551.4 594 590.3
tORG Productive down-times 24 24 22 21.8
tOsSoOB Personal rest time 45 45 45 45
tPU+tUP Maintenance down-times (pl. or not pl.) 31.2 26.2 31.2 28.5
tPS Reshuffle down-times 18 16.2 18 17.5
tTP Down-time — technological failures 9.9 9.2 9.8 8.9
Wsk Substantive performance of machinery 35.5 36 36.4 - 36.7
Wijm Theoretical performance of machinery 41 41 41 41
Qh(tOPER) | Gross production during shift time 21012 19850 21622 21 664
Qc(tOPER) | Net production during shift time 20862 19710 21478 21524
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@ Number of non-conforming products 90 84 89 84
from production

B Number of non-conforming products 60 56 55 56
from start production

QUESTICN 3 [20]

The table below lists activities for canstructing a bridge over an operational railway line:

Activities Optimistic time | Most likely time | Pessimistic time Predecessor

A 15 15 15 -

B 40 45 60 -

C 10 14 30 :

D 2 2 5 -

E 5 7 9 A

F 4 5 8 B,C,D,E
G 1 1 1 F

H 25 30 50 G

I 3 5 10 H

J 3 3 10 I

K 20 30 45 I

L 3 3 5 I
M 3 3 3 JK,L
N 10 13 20 M

0 10 14 28 M

P 2 2 2 N, O
Q 5 5 5 P

a. Draw an activity network

b. Calculate the expected time for each activity

c. Calculate the variance and standard deviation for each activity

d. Determine the critical path based on the expected time

e. Calculate the number of standard deviation (Z). Knowing that the desired project completion

time is 145 days.

f. What deadline is consistent with a 0.7673 probability of on-time completion?

QUESTION 4

4.1 South African National Homebuilders, Inc., plans to purchase new cut-and-finish equipment. Two

manufacturers offered the estimates below. Perform the present worth analysis with the costs shown

below and select the best economically viable alternative at the MARR is 10% per year.

[15]
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Vendor A Vendor B
First cost, R 15 000 18 000
Annual M&O cost, R per year 3500 3100
Salvage value, R 1000 2 000
Lifespan, years 6 5

4.2 Cyril, a University of Johannesburg’ student, just received a year-end bonus of R16,000 that will be
invested immediately. With the expectation of earning at the rate of 8% per year, Cyril hopes to take
the entire amount out in exactly 20 years to pay for a family vacation when the oldest daughter is due

to graduate from college. Find the amount of funds that will be available in 20 years. [10]

4.3 A university of Johannesburg lab is a research contractor to ESKOM for in-space fuel cell systems
that are hydrogen and methanol-based. During lab research, three equal-service machines need to be

evaluated economically. Perform the present worth analysis with the costs shown below and select

the best economically option at the MARR is 15% per year. [10]
Electric-Powered Gas-Powered Solar-Powered
First cost, R 6 500 5600 7 100
Annual Operating Cost, R 950 850 200
Salvage value, R 400 500 250
Lifespan, years 10 10 10

Good Luck [100]
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FORMULA SHEET

A. OVERALL EQUIPMENT EFFECTIVENESS

> OEE-—_— P org—‘tos % prc—=tpu p—=Lps P X sk X

tpcs tprc w jm
Qu -9—B
QH

B. SCHEDULING
» TE=(a+4m+h)/6

2
% b-a

Where:

TE: expected time

a = optimistic time estimate

b = pessimistic time estimate

m = most likely time estimate, the mode

a? : Variance

o : standard deviation

Z: the number of standard deviations of a normal distribution

D: the desired project completion time

. the critical time of the project, the sum of the TEs for activities on the critical path
a;f : the variance of the critical path, the sum of the variances of activities on the critical

Y Y VYV VYV Yy

path
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