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ABSTRACT

Objective Oriented Problem Solving technique is
presented in two stages, namely the analysis phase
and the planning phase The first deals with the
analysis of participants, problems, objectives and
alternatives. In the second phase an explanation on
how to form a planmng matrix is given by way of
discussing objectives/activities, important assump-
tions, objectively verifiable indicators and means of
verification,

Furthermore, the method is illustrated by using
Mugher Cement Fuctary os a case. An introductian
to cement technalogy is given to enhance the capacity
af the reader to follow the actual activitv'research
which was carried out at the fuctory. Two groups
were identified and a 120 hrs. training has been given
in six weeks on the busics of production and
maintenance mandgement and then the groups were
JSurther divided into ten by the functions they perform.
Fach of these groups were closely followed up by the
author for 160 hrs. over four months time in their
effort to implement Objective Oriented Problem
Solving technique in their own specific work area.
The groups have come up with encouraging
achievements and constructive recommendations at
various levels.

BASICS OF OBJECTIVE
ORIENTED PROBLEM SOLVING

INTRODUCTION

Objective Oriented Problem Solving technique is a set
of procedures and instruments that helps-to- define
rcalistic and definite objectives [5,6]. The defined
objectives can be sustained in the long-term to improve
communication  between  different levels of
management group by means of joint planning and
ciear documeniation; to clanfy the scope of
responsibiiity of cach member and to  provide
indicators as a basic for monitoring and evaluation
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It 15 vbvious that a problem exists when a gap develops
between the desired and the actual states of some
system (lhe organization ilself). Organizations huve
goals Lhat are associated wilh (he system's adjustment
to ils external environiMewl. When tension ocours
within a system, Lhe system will employ its resources,
In an altempt to 1mprove its situation in Lhe new
cnvironment. The technique used in this process is
problem solving. Problem solving is both an arl and a
science{4]. As a science it 1s a well structured system
of chain reasoming which goes by the rules of logical
and mathematical inference. The heart of this process
1s a linear cause and effect analysis (hrough a series of
steps. There are usually branches, and the thinker is in
the midst of a problem network, but rational (hought
praceeds one step at a tune. Turning to Lhe art side of
problem solving process it is apparent that intwiton,
creativily and a sense of (he "whole” (igure
prominently Science strays into the areas of personal
value and scientists are not immune from social
influence The result 15 hat scienlific methods
developed o obtain useful solutions to didficult
problems will have intuition mixed with its Jogic.

This method, which needs a realistic application
generates a consensus of vanous opimons through the
planning process. Itis an open workable systern which
15 as good as a planning team.

The implementation of tns method 1s divided into two
phasis [5,6]. The analysis phase includes partcipants,
problem, nanely the analysis and the planning phases,
objpeclive and alternative analysis  The planning phase
mcludes making decision on activities to be camed out,
working out important assumptions, sclecting verifiable
indicators and arranging means of venfication so as to
meet the objective set 1n the first phase.

ANALYSIS PHASE

The fust step w this phase 1s the formation of a team of
workers connected with the problem in any way. In
organuzing the proup, sceial charactenstics of the
individuals (member's social background, religion and
cultural aspect), status {formal, informal or other) and
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Figure 4  Assement of Assumptions

industries (Maintenance Management: Summer course
for two groups of industnal personnel, August 1991 &
August 1992), Mugher cement factory and Keren shoe
factory. In all the cases the outcome has been very
encouraging. [Annex §,2,3). In this paper the
application of the method will be itlustrated by using
the research carried out at Mugher Cement Factory.

THE BASICS OF CEMENT
PRODUCTION

(Mugher Cement Factory)

Cement may be defined as adhesive substance. When
mixed with water it has the property of setting and
nardening and it is capsble of uniting fragments .or
masses of solid maiter to a compact whole. [t was Just
170 years ago that "Cement” as we know it today was
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developed and patented by Joseph Aspdin and was
named "Portland Cemnent”, because the hardened stone
from the cement resembled Portland stone found in
England. [1,7]

Portland cement consists of a mixture of Calcium
Carbonate and Aluminium Silicate. The raw inaterials
limestone and clay which occur in nature in a great
number of varieties contain the chemical compositions
needed for the production of cement. In the process of
cement manufacture two processes are used, wet and
dry processes as 10 whether the™réw matenals are
ground and muxed in a wet or dry condition. The wet
process was preferred because of the more accurate
control of the raw mix, but with improved control,
there has been a swing to the dry process for less fuel
is required for burning than in wet process.
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In the dry process, io Mugher Cement Faclory, as may
be seen n fig. 5 (flow diagram of the plant), the raw
malerials received from the quarry are in lump
{orm and by using dumpers the boulders are fed to the
hoppers of the hammer crusher lo get output lump size
of 50 mm or less. As the mining operation is carmied
out in daylight hours only, the crushing operation is
done 10 to 12 hours per day. The crusher has a 3560
tons per day of crushing capacity. This 15 then
conveyed to the plant over a distance of 3.6 km by
using three belt conveyors. The limestone overburden
blend, sandstone, clay and cormrection limestone are
proportioned (raw meal) before grinding is performed.

The raw meal is then ground in tube mills consisting of
rotary steel eylinders containing balls of different size.

The mulls are continuous in operation, being fed at one
end and discharging the ground maierial at the other.
The output from the raw mill is then preheated and
passes o the kaln.

The rotary kiln in which the malenal 1s burned at 1300-
1500°C is a long cylinder, with refractory brick lining,
rotating on 1ts axas and inchined so that the materials fed
m af the upper part travel siowly to the lower end. The
fuel 1s blown n by an air biast and igruted. The dried
material a8 it descends the kiln undergoes a senes of
reactions (Fig. 6) forming in the most strongly heated
zone hard granular masses mostly from 4 mm 10 20
mm diameter, known as ciinker. The only loss to the
syslem is carbon dioxide from the limestone, together
with any 1noisture present. [3)
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Figure 6 Transformation of Cement raw Material to clinker

The gases from rolary kilns carry with them a cerlain
amount of dust which if allowed to escape can cause
nuisance. The dust at the kiln exit can rise as high as
15% of the clinker output. Elecirosiatic precipitator,
cyclone separators, and filter bags are used to trap the
dust which 13 returned 1o the kiln. The dust is relatively
rich in the more volalile conslituents of the charge
special potash. At the lower end of the kiln the chinker
passes to coolers which consist of rotaling steel
cylinders arranged undemneath the kilns in which
particles of clinker are made to fall in a cascade thus
bemg brought into contact with the current of cold air.
The heated air drawn from the coolers is used for the
combusiion of fuel, so providing an economical
exchange of heat. The cool clinker then falls on 10
conveyors and is transferred Lo siorage hoppers or
passes directly 1o Lhe grinding mills. The gnnding is
done io large tube mills with different sizes of steel
balls. They are waler cooled in order Lo help dissipate
the heat generated. A Limited quantity of pumice and
gypeum is added before grinding 1o control the grinding
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and the setting of clinker. Finely ground cement then
passes to sijos from which it 1s drawn for packing. The
packing is performed by automatic machines.

Mugher cement factory estahlished by the Ethiopian
government with over 357 milhion Birr (212 miilion
Birr for line [ and 145 Million Birr for line IT) has been
operational since August 1984 (line 1) and Februasy
1990 (line I1). The factory has a design capacity of
2000 tons cement production per day. It 15 the latest
and the biggest plant in the country covenng most of
the country's demand of cement.

IMPLEMENTATION PROCEDURE

The names of all inierest groups, sections and
departments in Mugher Cement Factory which may
hold an influential position or may be aflected by the
problem were gathered The name list was then
scanned and two homogeneous groups were formed.
The first group was composed of quarry and crusher
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depariment, quality control and lab section, clinker
production section, and cement mill section workers.
They were twenty one in number and according o their
job assignment they were lab technicians, shift leaders,
foremen, engineers economists, statisticians and section
heads. The second group was composed of measuring
and control technique section, mechanical maintenance
section, electrical maintenance section, mechanmecal
workshop, aute shop, and civi] section workers. They
were twenty three in number and Lhey were senior
lechnicians, foremen and section heads. Afler analyzing
the groups’ interests and needs two refresher courses
were set in which introduction to Objective Oniented
Problem Solving was included in both. Production
managemen! was given to the first group and
maititenance management was given to the second
group. The traming was conducted by dividing each
group into two sub groups so as o make one sub group
from each group always on duly. This has helped the
parlicipants, while on duly, to analyze and practice
what Lhey had had in the training and at the same time
the factory's annual production and maintenance
program was not altered by the training. The training
was given four hours a day, five days a week for six
weeks. Afler one hundred twenty hours of traming the
participants were abie Lo analyze Lhe factory's problem
and Lhe objectives and work out the planning mairix.
The exercises at this stage were general in nature, Lhe
first was regarding production and the sccond
regarding maintenance.

Afler this phase of the training was over, Lhe second
phase of digging inlo specific problems was started by
formung ten groups of study teams. The grouping was
intended to cover lhe whole range of activities which
may have any effect on the output of Lhe factory. The
objective of (his phase is to identify real specific
problerns of the plant, to conduct objective analysis, lo
make planning matrix [Annex 1,2,3] and finatly to
carty out aclivities within the capacity of he team
members and recommend to those who are out of Lhe
reach and influence of this training.

The study was conducted by arranging four contact
programmes, four hours each over four months for each
group. After each group completes problem analysis a
conlact was made (0 evaluale and summanze what had
been done and to give a lead to the next exercise. The
first conlact point was important hecause once the
tearns have idenlified the problems then they will have
to start looking into ways and means to solve the
problems which are believed to be wilh in their reach.

The second contact was made to see if the teams have

completed the objective analysis properly. This contact
served also as another check point where difficullies in
their effort 1o solve problems within their capacity are
discussed and a joint effort is initiated if the problem
under consideralion mvolves more than one team. A
lead on how a planning matrix is to be developed is
discussed at this junction.

The third contact was made Lo evaluate Lhe planning
matrix and to see lhe developmenls made in the
activities of each leam or in the joint efforts to come up
with better alternative solutions. On this contact a
discusmon was also made on how Lhe teams should
conclude as regards to reporting Lhe achievernents and
drawbacks to Lhe top management.

The fourth contact was used to summarize and evaluate
what has been done over the past four months. Finally
a workshop of two days was organized for the top
management group on which each team leader
presented a paper on what had been done over the past
sixteen weeks. The workshop was cousidered as a
discussion forum, but not as a challenge to the
management nor a defence to Lhe teams.

RESULTS/OUTPUTS AND ACHIEVEMENTS

The implementation of Objective Oriented Problem
Solving technique has been a useful instrument to
identify real problems and to come up wilh viable
solutions and important recommendations. |2}

Problems Identified

The findings of the research may be summanzed as
follows:

1. There 1s high material preparation cost due 1o idle
running of the crusher, high overhead cost, damaged
belt conveyors, unnecessary consumption of clay and
sand and high machinery down time.

2. The process vanation is above expected due to
improper functioning of lab instruments, poor
homogenzahon of line I, erroncous weigh belt
feeders, umproper quantity of raw material supply,
operalional faults and improper performence of lab
personinels,

3. The company is loosing 1.71515 Barr/t of raw meal,
which amounts o 1,046,699 Birr/year of cost of
production contributed by higher electric power
consumption i.e. under capacity running of the raw
mill, high utilization rale of homogenizing blowers, idle
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matenial is saved Furthermore by nstalling shelters for
all AK boxes, repar boxes, and funchion boxes at
statton 3030/3020 about 7 hours of production time
van be safe guarded from frequent control vollage
actuabion in one rainy season,

v Numerous  quuntenanees were camed out for
emperature and measuring devices, for instance at
1223007 the .emperature measuring device 1n
.ievalng ppe was maintained, it had not been 1n
speration for the last few vears,

6. A number of inodifications were done. For example,
carbon sealing fvr oval gear meter was made from
praphute, and rubbwr scaling was prepared for hydraulie
load eells which were both expected to be imported.
Production wterruption Jue to short eircuit on the
control voltage prelicater stanon 3320 was elimmated
by replacing the clectromechanical tuners with
eleclronic et~ wlong with the rearrangement of the
instaliations

7 ‘The mechanical workshop has starled reorgamzing
itsclf and the forgang shop which was non-existent 15
now ready to starl opcration.

8. Dutics and responsibibties of auto shop workers was
discussed and shop data colicclor was assigned. By so
doing shop clenical works were facilitaled and the
performance of the auto shop was increascd.

RECOMMENDATIONS
The recommendations of the research were as follows:
Realizing that

1. high specific energy consumption, high cost of
mawn{enance and high paper bags damage rale are
playing negative role in productivity of Mugher Cement
Factory;

2. the factory lacks trained and motivated personnel,
proper organizational set ups, planned mantenance
procedures, an adequate inventory controf system and
suffers high attribution rate of skilled personnel and as
a result is loosing huge sums of money;

It is hereby recommended that: (Detail
recommendations are not listed here due to the fact that
the objective of the paper is to illusirate the method of
Objective Ortented Problem Solving rather than
looking into the details of the factory. Hence, the
recommendations given are general in nature).
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1. The management should pay greater attention to the
necessity of regular and sysiematic maintenance of the
factory equipment.

2 Training and retraining of lechnicians, mamntenance,
repair persorme) and operators should be given prionty.
I.ocal and outside seminars, workshops and exchange
of experience and competence m mamtenance of
equipment should be strongly encouraged

3 Some improvements should be made to streamline

procurement procedures of equipment, spare parts and
consumables.

4. The spread of mamnlenance awareness among the
workers be encouraged.

5. Although mantenance duties and responsibilities are
pan of the job descriptions of technical personnel, a
system ol co-ordination and discussion should be
crealed with production personnel and the
mansgement.

6. Considerable effort should be made to have hughly
qualified technicians to maintain fine and scnsitive
cquipment and to organize a rcliable and professional
brigade of brick lmers of kilns.

7. Telephone, supermarket, transport, recreation and all
other facilifies that make Mugher attractive for nving
should be provided.

8. Quality control should be sirengthened.

9. The factory should have a research and development
depariment inorder io deal with inherent problems
and/or advise a better and more economical way of
running of the plant.

10. The link between higher institutions and the plant

CONCLUSION

Time and energy spent in solving real esling
problems at the grass root level is an additional
investnent, otherwise a read to costly to be a lesson is
paved by entertaming questions which de not stem
from the need. Objective Onented Problem Solving
techmque 1s a method by which real problems are
identified and activities are planned to solve them with
a larget to be met and verified clearly.
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The suthar believes that this article has given an
overview of philosopliy underlying Objective Oniented
Problem Solving technique and has depicted the use of
means-end analysis as a tool applied in concrete
situation. The method, then, can be used by groups at
any stage ranging from top management lo any group
at the floar level in any manufacturing or service giving
facilities as in hotels, hospitals, aid agencies, banks,
insurances and the like. It may also be used by
individuals and the oulcome 15 a5 good as a team
approach and is more effecuive if the participants (the
study tcams) are made the actors to carry out the
activities.

The research has demonsirated that above and beyond
solving the existing problems, and drawing
recommendations, 1t had a mullifold advantage in
umproving communication armong the participants,
increasing power of objective reasorung of individuals
in the group and i guiding the participants to be
commifted to do their share. Upon heanng the
outcomes and achievements of the project there was a
mutnal understanding between the top management and
the study teams that the biarne is neither on the top
management only nor on the workers alone. They all
have come 1o a point where each one should contribute
his own share towards the solutions to the problems.
This by itself is an sachievement in closing the
commumcation gap between the top management and
the others.

Objective Orniented Problem Solving technique may
further be extended to study mterdisciplinary problems
and be applied in plenning project preparation and
implementauon phases.
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