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INTRODUCTION

few decades ago Industcial machinery were simple in
design, manually operated or not the most semi- autom-
atic. They were also cheap to buy and comparatively
easy to maintain. But modern machinery are partially
or fully automated, and they are very expensive. So,
maintenance is becoming one of the most important in-
dustrial activities; both in developing countries as

well as in developing countries.

In developing ccuntries, econcmic development has start-
ed the industrialization programs associated with the
necessary transfer of advanced technology developed in
industrial countries, while the developed countries

have to cope with the continucus progress in the tech-

nology and advance sciences.

In both cases, more machines with complicated designs
and electronic contrel systems are added each year to
the equipment stock. As a natural result, the ratio

of mrintenance costs to production cost is confin-
ucusly increasing. Also the ratio of maintenance per-
sonnel to production personnel is increasing. However,
il the michines are not kept properly and handeled in

a good way to give designed capacities, the final resu-

1t can be a eatastrophy.




i1t 1s much more important for a developing country
than for a developed one to look after capital equip-

ment and to get the maiximum output of any investment.

Capital is one of the most important and decisive resour-
ces in developing countries, since most of them are al-
ready in debt as a result of heavy procurement of

capital equipment.

They can hardly renew or replace worn equipment tb cope
with technclogical changes. 1t is noted that in many
developing countries, maintenance is a neglected subject.
This shows that the invested capita: will be wasted in
pecr countries, while it is much cared for in rich count-

ries.




MA INTENACE PROBLEMS IN DEVELOPING COUNTRIES

Main items are :

- lack of maintenance organisations.
- lack of spare parts

- Insufficient workshops for spares manufacturing &

reconditioning.
- Lack of hard currencies
- Lack of informations about equipment
- Luck of skilled labours
- Lack of maintenance material
- High power of production staff
- Maintenance plans are not respected

- Lack of training capabilities for production &

maintenance powers.

According to the above problems naturally it was expect-
ed that suppliers of equipment always try their best to
improve maintenance situation to their customers through
techncial assistance and billateral cooperation, this of
course in addition to continuous flow help from UNDP/UNIDO
projects which is usually impiemented in developing count-
ries to solve such problems. Une of these projects which

was implemented in some countries in the last few years




by technical assistance from UNIDO is managed
maintenance system. Mainly this system includes
different activities such as preventive maintenance

system, spare planning and centrol, planned .and in-

formation system.
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POLICY OF COMPUTERISED MANAGED MA INTENANCE SYSTEM

(CMMS) IN EGYPT.

Egypt also received such assistance in early 1975 &
introduce preventive maintnenance (P.M.) programmes

in EI SCO which recently developed to CMMS covering the
the whole area of the plant. The successful implement-
ation results is considerable reserve for increaseing
the efficiency of production in £ZLSCO & also, the- suc-
cess of proiect has lead to an increase of production
of about 12% with substantial saving occuring from im-
proved stock control and organization of spare parts &
machine utilisation . Such positive results of implemn-
tation of CMMS in EI SCO enccurage us to continue these
efforts in the different industrial sectors by transfer-
ring our experience to some selected areas in each sec-
tors so as to be a3 nucleus in such sectors for spread-

ing the same activity.

STEPS TAKEN

Ministry of Indusiry is devided fo six activities:
- Mining and refractories

-~ Metalurgical

~ Engineering




- Chemical
- Textile

_ Food industries

The early plan was built on selecting one company from
each sector and have the following:

- Good management

- Back experience in maintenance

- High capability of system production

- High technical staff

El SCO team spread the system in these companies and assist
tc initiate a pilot center & offered consultancy services
in order to be abie tc transfer the same to othev compan-

tes within the same activity.

Beside this our team cooperate with UNIDO in some projects
in African region. Our previcus diagnostic studies showed
that plants which have not managed maintenance system

suffer from the following:

I- Many of these cempanies applied maintenance systems
many years ago and has been going on now. The efficien-

¢y of start without any progress through the last years.




In fact there is no great difference between the

present applied system and the break down mainten-
ance.
The performance of equipment maintenenace is ineffi-

cient due to bad quality of the used spare parts.

Big and complicated organization system of mainten-

ance but having nc qualified personnel.

Lack of managment

THE NATURAL RESULTS ARE :

1-

Toco much stoppage of production caused by failure

cf equipment, thus the operation available time is
limited due to lake of technica! conircel of operat-
ion.

Production level may not only decrease with high
percentage of the rated capacity but also the equip-
ment functions are straightly deteriorated down due
to incomplete maintenance planning.

High investment will be required to restore equip-

ment to its original condition.




D IFFICULTIES DURING APPL ICATION OF MA INTENANCE POLICY

When we started maintnenance systems in the different
companies we were faced by some problems in some areas

as follows

1- MAINTENANCE ORGANIZATION :

a) All maintenance items are not executed according
to the plan due to inaccurate planning, bad cont-
rel of inspection for repair and spare parts,
lack of spare parts required for planned mainten-
ance and capital repair and lack of qualified
number of maintenance workers.

b) Organization of maintenance technolegy (i.e. Maint-
enance standars, equipment improvements.correction
of maintenance works, education and training are
hardly practicised) are weak. For this reascen no

technical level growih and no accumulated techni-
cal know-how.

¢) Local maintenance shops are under the control of

superintendants of production shops. Their main
target is to increase the production regardless

the equipment condition. Maintenance plan are not

respected,




o o

In addition, there are no sufficient! maintenance staff
and most of them are not capable to judge the mechnical

of electrical maintenance problems.

The first step of maintenance activity is to begin with
efforts that lead to minimi ze production down time.

In order to define the responsibilities, it is necessa-
ry to improve the organization of maintenance to an eff-
eciive and systematic one which has .he functions of
equipment control and maintersnce technology. Also we
have to separate between production department and
maintenance department so that technical speciality can

be fully utilized.

- . . s
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2- REPAIR
QUAL ITY OF REPAIR

a) With the poor level of repair skill we can not say
that maintenance works are executed to restore worn
equipment to original functions, as the basic mainten-
ance works are incomplete, the problem will continue

regardless its start up.

b) Morover the required tools available with the repair
crews are not enough, measuring devices used for machi-

nery assembly jobs are nct periodicaly controlled.

c} Intensive labour forces working in repair increase the

cost .

PLANNING OF REPAIR

Concerning the planning of repair the following facts has

to be considered:

a) No clear maintenance policy

b) Detailes of repair plan made by local maintenance shops

are not clear.

¢) Insufficient central functions toadjust repair works

In order to level up the planning and implementation job

1t 15 essential 1o improve the maintenance organization

" plenning and ‘control system,
e Ll :

X .
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MA INTENANCE MATERIAL :

a) QUALITY OF MECHN ICAL PARTS .

Some spare parts are manufactured locally. Some of
these spare parts are quite out of specification
due to improper manufacturing material quality and

manufacturing defercts.

b) MAINTENANCE MATERIAL

there is a big lack in maintenance material like
sealing, packing, bolts ..etc.. The short life of
many parts to improper storage represents money

losses.

c) STOCKING OF SPARE PARTS

The stocked spare parts are not quite enough due to
incomplete planning and also the order and pelicy

system, accordingly there is time delay due to that.

4L- HIGH WEARING RATE OF EQUIPMENT

The main reason for the high wearing rates are summ-

arized as follows:-~
a) Daily maintenance is bad and ineffective, in add-
itton to bad operation.

b) Repairs are not accomplished at the due time

because of bad maintenance system.




c) Low level of skill for the repair works and the

use of improper spare parts. In all cases it is
very difficult to get the good results of prevent-
jve maintenance at the existing conditions of hard
wearings. It is necessary to restore equipment to
their original functions before the application
of the preventive maintenance system. the daily
control should be definitely done and the operat-
ion procedures must be corrected taking into con-
sideration tha the degree of equipment wearing is
depending on the level of the daily control of
maintenance lubrication, cleaning, unit adjustment
and operating procedure..etc.. One of the main
preventive maintenance principles is that the daily
maintenance isa first degree items, it is impossible
to neglect such fact. You can extend the equipment

tife against wearing with the right performance of

daily maintenance.
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COMPUTERIZED MANAGED MAINTENANCE SYSTEM (CMMS)
DEVELOPEMENT AND IMPLEMENTATION

EXPERIENCE IN EGYPT

|- Production activities must be separated from maintenance
activities because in many companies production dept. is

in charge of both maintenance and production.

2- CMMS

From the experience of IRON & STEEL CO. in the implemental-

ion of CMMS in the last few years it was clear that the

important thing to promote CMMS is to execute exactly the

following by inspection of equipment.

a) To grasp condition of equipment

b) Toplan minute maintenance schedule

¢} To record result of maintenance

d) To modify positively .. +» equipment with many troubles
taccident repeating repair) and to improve maintenance

and operating way. This linked general view of CMMS

is shown in Fig (1).




T MAINTENANCE ORGANIZATION IN EISCO

3- CURREN
rHEAD OF MTC DEPT.
Jentral Central Central Engineering| Central
Mech. Mech. planning design oﬂ'icJ electrical
sachine repairing control repairing
shep shop shop

ne trend of recent indusiry, maintenance activities becomes more important

;alizanion of maintenance technique and control Example Typical Orga-

e

.*1en lor maintenance is shown above in addition to that local small

~zenance shops belong to Production Dept.




¢- PLAN_OF IMPROVEMEKRT

Ve reconnwnded the follcwing improvement in future to

sclve existing problems of maintenance organization and

establish CMMS in industry.

al

b)

INCEFENDENCE OF MAINTENANCE DE- ARTMENT

Keep maintenance department independent and not

belonging to production department because it will be
the promoter of CMMS, keep local maintenance grcup as
assigned maintenance, belongs to production preventive

maintenance system.

TOTAL CONTROL OF MA INTENANCE SCHEDULE ADJUSTMENT AND

EXECUT ION

To improve effectivness of CMMS. running P.M. and annual

repairing schedules of capital repair, the plans be

done and to be respected for better implementation.




c) SPECIALIZAT 10N

e | PP,
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OF MA INTENANCE TECHNIQUE

En.ineerlng control to check result of maintenance, to

analyse reason of failure, to improve and level up

maintenance effect is necessary to promote CMMS f[or
this engineering control, special engineering staff

group should be established.

RESPONSIBILITIES OF THE GROUP

Establishment , correction of each kind of standards,
measures of maintenance effect, techncial study of modifi-
cation cf equipment introducing of new technique and in
addition precision inspection which is not done in

loca! maintenance shops.

.. DEVELOPMENT AND IMPLEMENTAT ICN EXPERIENCE

In the first stage of implementation of UNDP/UNIDO project
EGY /7757025, EGY/78/006 for managed maintenance, Wwe consid-
er the plan of improvemen: of maintenance management

according to the direction cof imprevement mentioned before,

vas progressed into 3 steps.

< . CCh
“tep | : Establishing the commitiee for improvement of

saintenance organization, study the quality of

this recommendation, decide the mcasures and

prepare for improvement .

The members of the comittee were UNIDO/EISCO

experts prepare and improve some details of the
current system.

P BT m—
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Step 11 : Preparing training program for crew of local
maintenance shop to implement the program.

Step H11I: Evaluation and measurements of results, imp-

- ementation and introduction of the necessary

improvements according to local conditions

and then prepare the final package which can

be implemented by local experts of the engin-

eers of central maintenance.

This was accompanied by establishment of control mainten-

ance planning activities, the groups of this department

are responsible to extend M.M.5. to cover the whole prod-

uction areas of Egyptian Iron & Steel Co. alsc beside

this some minor change in the organization of the mainten-

ance sectors were approved as shown in the fellowing fig:

Repair Services And Utilities

|

Maintenance planning Flectric power Repair central
activties sector maint- section
L | [ 1 [ ]
th- Planning Engin- | |Central Central civil moint.
'?cn section section| | repair work engincer- work |
. section shop ing Dept. shop |




IESPOHSIDILITIES OF MA INTENANCE PLANNING

1- CONTROL SECTION FOR MA INTENANCE

()

e) maintenance plan and adjustment

») Plan.control of supply and demand of

asintenance spare parts.

¢) Plan, control of supply and demand of

saintenance materials.

d) Control cf mnintenance estimation.

CHAN ICAL MA INTENANCE ENGINEERING SECT ION

s) Engincering control of mechanical maintenance.

b) Improvement of mechanica! maintenance efficiency.
c¢) Mechanical precision inspection

d) Msintenance training

e) Research and study of mechanical maintenance

system.

ELECTRICAL MAINTENANCE ENGINEERING SECTICN

al Engineering control of electrical maintenance
b) lmprovement, elecirical maintenance efficiency.
€) Electrical precision inspection

4) Control of spare motors.

¢) Msintenance training

1) .'.'.YCh .nd
Sysiem.

study of electrical maintenance

19.
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pesiog 1HIS AND ACCORDING 10 OUR EXPCLRIENCE OF

IHPL[H[NIAIIHN 0f CMMS.

can decide that tots] responsibilities of local

mnintenance section as follows ;

€-

Preventive maintenance of mechanical and elect-
trical equipment.

Completion of maintenance schedule of mechanical
end electrical equipment.

Daily maintenance.

Planning of maintenance parts and material.
Advice on maintenance for operation section and

repairing scction.

BENLFITS OF CHMS

Preventive maintenance is executed to grasp the
condition of the equipment . and then plan

for maintenance is to be pirepared and mainten-
ence works is practised by the result of 1ins-
pection will be wrong. lhis 1s the case of all

plants which bave not introduced P.M.




{herefore P.M. is cone of the most important
ectivity for MMS and inspection is one of
activity of preventive maintenance which

is done by sensitive method through eyes,
ears, nose and hands, and measuring tools
and vibration analysis equipment in order

to define the condition of wearing and find
out the abnormal condition of equipment. It
ijs the activity of preventive maintenance to
find out the abnormal condition and repair

wear to achieve minimum production loss.

EVALUATION & BENEFITS OF CMMS

from our experience since 1975 our company has
received UNDP/UNIDO assistance through the pro-
ject entitled "Managed Maintenance in Metaliur-
gical Industries”. Since 1981 the project was

developed to CMMS , the sucress of transfcr‘of
experience to the steel Co. has 1 to an in-
crease in production of 12% with substantial

saving occuring from improved stock control and

organization of spare parts and machine utiliza-

tion.

21.
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STEPS OF TRANSFERRING THE KNOW-HUW OF THE CMMS

A team of 45 engineers and programmers are well
treined and working now in this CMMS, they cen

cover th2 following fields.

1- Preventive maintenance system

2- Spare parts planning & control.
3. Man power planning & control.

4- Inventory control.

5- Industrial engineering.

6- System analysis.

7- Industrial engineering

8- Computer application in industry
9- CAD/CAM

10- Computer consultancy service.

11- Organization Management.

THE FIRST STAGE OF IMPLEMENTATION OF CMMS

1- formulation of steering committee from some sel-
ected members of the UNIDU technical assistance
group in addition to Egyptian experts. They were

responsible for planning the differenl activities,




for the sub-committee and organizing the re-

jation between them.

2- Formuleting sub- committee from Egyptian ex-

QUR

perts in the different activities of CMMS.

PLANNING WAS 10 CONCENTRATE ON THE FOLLOWING :

Introduce the new technique of CMMS.
Design a suitable organization to carry CMMS.
iraining the staff to be aware of the manage-

ment sctivities.

fFROM OUR PRACTICAL RECOMMENDATION AND PROPOSAL FOR

IMPLEMENTATION OF CMMS IN OTHER AREAS

To be sure that all what we believe good for

the system must be applied or we shall lose

time,

Some of the basis was to t-rain and guide manage-

sent in the whole mnintenance area.

23.




10 TRAIN THE MAINTENANCE MANAGEMENT 10

is ORDER

AC

coupLish tniS, THERC ARE FOUR STEPS.

Be slert to problems.

Decide whet is needed to eliminate or alieviate
the problem.

Determine all the ways to solve the problem
(there may be 3 or 4 ways).

Decide from all these alternatives the most
suitable one for the problem, that means the
best alternative to solve it and reach 2

sound resolution :

The concept of management is that everything that
happens in the plant is the result of management
sction. Whatever the workers do or do not, is the

result of what management did or did not do”

A total management maintenance system is an atti-
tude of 8sll operating managment. This concept must
be in the mind of all management people. Mainten-

8nce managr t is a part of operating management®”.
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NOTES ABOUT CMMS

. CMMS is to prevent unnecessary wear and damage
to cquip-ent by proper operation.
Make necessery inspection, adjustments, lubrication

...etc. as scheduled.
When repairs sre needed 3 plan for execution should

be scheduled, this will minimize down time.

DON'T FORGET THAT ULTIMATE GOAL :

Migh level of production and a minimum down time.

TH]S MEANS THAT

1- 1The orgenizing of every detail of lubrication,
8djustment and inspection is according to a fixed

schedule and time cycle,

Technical mssistance, the utilities, the instrument

fepnir, the electric, the field maintenance dept,

®ust go on A fixed time cycle and inspect the depart-

®ent to determine the over haul conditions of how 1t

is being operated i and how it is being maintained.

L
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the technical essistance departments can also

then recommend change and improvements to the

opersting manager.

Planning maintenance programmes and planned
overhauls are basic for planned preventive
saintenance, of course the computer programs,
the microfilm programs are only tools and the
tool will do nothing by itself.

the spares control program is also a computer
program help, it helps the central planning
to know which spare parts exists and which do
not and help the shop planners to know what

is needed to be done next.

26,
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OUR £ XPCRIENCE IHROUGH TRANSFERRING OF KNOW- HOW

of IHE PROJECT 10 OTHER PLANITS

the trensfer of experience is the biggest problem
pecause what is communicated is what to be under-
stood.

People are not communicating usually due to differ-
ernce of back ground, experience, education and the
willingness to understand. In addition we try to
spend a part of our time lo determine how can change
of our plans and our system to be more suitable to the
running condition and to be more effective during per-
tod of implementation ; so one of our extremely impor-
tant point of our phjilosophy that we guide and try to

trein our clients to do the job by themselves.

KEEP YOUR MIND OPEN 10 SEE THE PROBLEM INORDER 10
10 S0LvE IV

V- for example the spares control committee, when

they started to fill the data sheets, immedia-

tly 1t was recognized the need for having an

®quipment code, they came up with suggestion and

w¢ 9ove Lhem just ® little guidence snd then they




wp with suggestion end we gave them just @

con®

jittle guidsnce snd then they start to apply

the .qolp-ent codes @and build their experience

in this field.

in eddstion to sbove , I would like to say that
no COMS in Egqypt is static, it is dynamic process-
ee, it CBN be changed from plant to another. for
esssple system implemented in Mehalla Textile is
di1fferent from that implemented in Alexandria

Shipyard five years ago.

Also snother problem from our experience is lack
of data and information. Most organization in
developing countries suffer from the unavailabil-

sty of proper information needed for a decision

ssker .

VUsuslly all levels of managment are severly handi-
fepped in managing their plants because informat-
don is inaccurate, incomplete and late. Plants
heve pursued technological methods to alleviate
this citustion by such things as the installation

of
eouputer, the use of microfilm, and 8 system

28.
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for keeping engineering drawings in technicel
.rchivea.lhese efforts sre merely steps taken
in proper direction but they are not by them-

gelves the full solution.

Expected results of the adaption of these tech-

nologicel methods have been hampered because of

the following:

1- Uncertainty as to the proper system needed

for this specific company.

2- Lack of integration and co-operation between

components of the organization.

Confusion between the services provided compared

to the function required.
8- Inexperience of involved personnel.

Any given organization should seek the most suil-
table type of information for its own need listed
below the msin functions that should be included

in the activities of an information center if




these functions are carried out properly end

correctly in timely manner, then management of

th

e organization will have a great incressed

sbility to make proper decisions.

THE FUNCTION OF THE INFORMATION CENTER

b
c)
d)
e)
1)
q)
LB

3}

)

Documentation

Data collection

Data storagqge

Feed back

Data proressing and analysis

Providing information to management
Reports and publication

Selective dissemination of information
Ihe manngrment should assign the highest

priority to the selection of the most suit-

atle information service for its needs.

We pav attention to introduce CMMS to achieve

high production level from the mill to improve

situntion of tranafer of rxperience and infor-

sation synatem but this cannot he realised un-

fean .
we have saved working conditions for the




so he feels secure or safe. So he can

worker

concentrate on the work he is doing. ”Snfefy

is an essential fector to high production.”






