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INTRGDUCTIO”

The aim with the nroject was to study the raintenance situation
in one selected plant in order to make recommendaticns. Also
based@ on the rocommendations short concluding seminars should
be concducted and thereby introduce current development in

- the field of planned maintenance.
- In addition to the above also a one week general seminar was
to be prepared and conducted where by necessary documents

have been prepared.

The above activities have been carried out and in addition

to that short seminars, conferences were held.

Relovw is a short descrintion of the various activities.

The field study was carriad out during one ek 2t tte HKEX

ranacement, nroduction and maintenance were interview» <.

Also the present orcanization, roltines and systems were studied.
}s a result of the above a detailed report has been

prepared. In this report the present situation at the plant

is described and based upon this, together with analysis of
received information, data etc. recommendations were nade.

This report was presented to the company during a one day session.

(. copy of the report is shown in appendix 2)

- In cennection with the preparation of the report, handolts

Bnd serinar notes for a three days seminar for maintenance

personnel at MKEY in Kiraikkale were prepared. The seminar was
held after presentation of the report. Puring this seminar tne
' problems discovered during the field study as well as cgeneral




rairnten-nce aspects were discussed.

The preparaticns of the one-week qeneral serinar was carried
cut in twvo steps. The first ster was to learn about the

coneral reintenance situation in various cormpanies.

RaseZ on the above. in the second step, lecture notes. bandouts

3

en? cverheads for the seminar were prepared.

In the first step of the preperations three companiecs where
visited. Durinc these visits short maintenance sessions were
beld vhere after maintenance procedures, routines and systems

vere studied. Llsc specific problems have been discussed.

Ir. the sccond step of the preparation ,seminar material

hasec on the above experience was prepared.

; In a“2ition to the above, during the time of preparation. a
lecture at the Kiddle Fast University and a confererce for

ton ranagement in Xirikkale was held.

The ~cneral rmeintenance seminar was held in ~nkara during the

lest week of the mission anéd attended by 30 particicants.

.y 2 recucst the mission was extended with four days vhich vas

used to ccnéuct a threc days seminar for PETKIM in lzmir.




ACTIVITY REPORT

In the following all activities carried out during the mission are

listed. Detailed descriptions are shown in appendices.

2.3.1983
3.3.1983 : Briefing at UNIDO
Introduction to ITDC

Arrival in Ankara (Evening)

4-53.1983 ¢ Planning of activities together with counterpart
at ITDC.

The tentative activity plan is shown in Appendix 1.

7-11.3.1983 : Maintenance survey at MKEK Steel Plan in Kairikkale.

- 12-21.3.1982 : Preparation of repcrt for MKEK, Kirikkale and

preparation of seminar.

22.3.1983 : Presentation of repcrt to manacement at MKEK.A copy

of the report is stcocwn in Appendix 2,

23-25.3.1983 : Seminar on maintenarce planning for MKEK maintenance
personnel.
The content of the seminar is shown in Appendix 3.
The list of particicants is shown in Appendix 4.
The summary of the seminar =valuation is shown in

Appendix 5,
38.3.-1.4.1962 : Visits at Turya?, V:ixing, Metes.

4-15.4.1983 : Preparation of maircenance planning seminar.

A list of prepared lecture notes and overheads is
shown in Appendix €.
During this time also the following activities

more done :

11.4.1983 :Lecture zt the Middle East Techknical

Universizy abcut mcocdern maintenance methods.

- 14.4.1983 :Conference on maintenance for tor manacement
in MKEK, ¥araikkale. An outline of the
content s shown in Appendix 7 and a list

of participants is shown in Appendix 8.




18-22.4.1983

25-27.4.1983

28.4.1983

Seminar on maintenarce in Ankara.

The content of semirzr is shown in Appendix 9.
The list of particirznts is shown in Appendix 10.
The summary of the seminar evzaluation is shown in

Appendix 11.

Seminar on maintenarce for maintenance personnel
at PETKIM, itzmir.

The content of semirnzr is shown in Lppendix 12
The list of participznts is shown in Appendix 13
The summary of the ssminar evaluation 1s shown in

Appendix 14,

Departure for Vienns.
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FINDINGS *MD RECOMMENDATIONS

General

Experience gained Aduring field studies; visits anc seminars
indicatcs nroblems in the various fields of maintenance. &

surmrary of the above aives:

- Maintenance is very often considered to be costly.
Understanding for maintenance problems in relation to
profiuction is missing. Overall cost factors for maintenance

are not observed.

- Haintenance routines and systems are not applier prcperly

and thereby hinders effective maintenance performance.

- Modern techniques, especially for condition monitoring,
are not applied, resulting in increased maintenance costs and

lower availability,

~ Personnel in maintenance nced to be traineé in applyina

modern maintenance methods and routines ,

Pased on the abcve, the followinc recommendatiomn can bc made

- Short seminars for management and maintenance imanaZement
shculd be carried out in crder to create an understanding
for need of improvements in the field of maintenance.

One to two week seminars for maintenance encineers. technicians
and foremen should be carried out in the field of

¢ Preventive maintenance
. Preparation and plannina of maintenance work
¢ Ornanization and routines in maintenance

Overhecad 2nd seminar notes for information to the manacement and

preventive maintenance have been establisheéd during this missicn




and can be used for further fraininae programres.
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I.s stated above metarial for part of the traininc procrammes
is established. Zlthough lgck of rraccical experience znd
detailed knowlegde hinders performance of future programmes
without assistance.,

Since there is a demand and ne d for future programmes the

focllowing can be recommended:

- short seminars for manacement and maintenance managers to

be conducted by ITDC personnel without assistance.

- IFf ITPC is going to arrange meintenance seminars in the
future it must be ensured that the ITDC mersonrnel gair
more rractical experience. 2 combination of consultancy
in order to find the problems, followed by problem sclving
traininc and by follow-up activities is recommendeld.
The abcve give the opportunity for ITDC to learn abcut
practical problems while at the same time gained experience
is applied.




——

= eI &l &ER Gk & G Gh R A AN R aE G S e aam e e

APPENDIX 1

PAINTENIZNCE PLANMING

TENMTLTIVE ACTIVITY PLAN, 7.2 to 26.4.83

7.3 -~ 11.2.83

17,23~ 18.3.83

21.3- 25.3.83

4.4-15.4.R3
18.45.-22.2
25=-27.4

Maintenance survey at M.K.E.K. steel plant

in Kairakkale
Preparation of report and seminar at ITDC

Presentation of report.
Detailed discussion on report

3 days maintenance seminar, Kiraikkale.

- Metas steelplant

- Turya#

- Vikine paper mill

Planning and preparation of secminar:

- Handouts

- Lecture notes

- Overhead. etc.

fession on maintenance in ITDC and uriversity

(one day)
Maintenance seminar, Ankara

Maintenance seminar, 1zmir.
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PROJECT REPORT
Ol TBE "RINTENVANCE SYSTEM OF

¥.K.E.K. KIRIKKALE STEEL PLAMNT

PREPARED EY

JURGEN K.F,STEFFLCMN3

MAINTEMANCE CONSULTANT
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INTRCDUCTION

th th

This report is laced on a rurvey at site durinag 7 to 11

of Eerch 1¢83.

The survey was carried out Ly [ ainknance Engineer J.Steffens
(UNIDC) and T.Cenagizhan Pamir (SFCEM) on bebalf cof UNIDC and
SEGEi,

The air: viith this survey vwvas to find :

- The precent orcanizaticn, rcutines and precedures applied
in maintenance
- Proklems in the rarformence of raintenance.

Information ekout the above have lreen catrered throuch
intervicwz witl personnel frcm r.2intenance, production and
other relevant sections and throuch cetailed studies of
forms zn¢ procedures used in the compary. The result of
the interviews and studiecs is descrilked in one chepter of
this repcrt called “"Present £ituation”,

'
The above facts vere sulj€ct tc- an evaluation with the
aim to find solution of problems vi.ich lFLave Leen detected.
The result of this evaluation ie descrired in charter
"COMMENTS AND RECOMMENDATIOLS",

Apart frcm the above the rerort also Las cuided us in the
preparation of a maintenance seminar to le held in Karikkale
during 73.3 to 25.3 1983.




-13-

2. TUMMARY

This description contains a hrief desaription of the report.

The main problems in maintenance and related functions which
have been ‘c¢fected during evaluation are the follwing:

. 1. The maintenance organization is decentralized and transfer
of personnel is difficult due to requlations. This results
in loncer repair time and insufficient utilization of
maintenance personnel.

2. Mechanical maintenance consist of too many section which
are impossible to handle for one head of department

3. Preventive maintenance, preparation and planning of repairs
and fellow up of repairs is not carried out up to date
resultinq in breakdown maintenance performance.

I 4. Present and suggested routines and forms are complicated
and involves much personnel and thereby hinders quick
performance.

5. Lack of qualified personnel hinders proper and quick
repairs.

6. Insufficient co-operation batween production and maintenance
results in unutilized time for repairs.

of the present situation described in this report in chapter
"PRESENT SITUATION",

Details about the above and other problems are described in

I The above described main problems are based on an evaluation
! this report in chapter"COMMENTS AND RECOMMENDATIONS®,
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In order to improve the situation the following recommendation

are made:

1.

Division of the present mechanical maintenance department
into a department for mechanical maintenance and

department for civil engineering . In doing this mechanical
maintenance as well as civil enaineering can concentrate

on their respectively tasks.

Forming of a central workforce to be utilized in all
sections where additional resources are required. This will
help to decrease the repair time and qualified personnel

is ntilized better.

Implementation of a preventive maintenance system and
establishment of routines for preraration and planning.
This will increase the amount of planned repairs and
result in a decreased amount of breakdowns. Also this
will improve the co-operation between production and
maintenance.

Simplification of present and suggested routines and forms
which will result in a quick and reliable information flow
and delays due to procedures are avoided. At the same time
all required information for plannina and analysis is
channeled to the relevant section.

Start of training activities in orxder to improve the
qualification of personnel.

Details about the above and other recommendations are described

in

the following,
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PRESENT SITUATIQN

This chapter describes the pree-n: situatice o7
~eatines

organization, routines and svshar . as well «®
for other related cecticne wiiio. So commint
given in tiis descripzion LoV ~ollel et
views with role .o porscenne: Al I T Yo

of forms, reatirs Joneonimhatos

The aim with this descriptiow .- -2 :3tabk . !

vbich recommendatiors can .. m=.

Due to the short duration ¢’ ir ur ey o .
descriptions of routinez svetce: I.o2ye T oz
GENERAL

The MKEK steelplapt produces r.:- 'y high 5u o
steel. Its production caoneist . ry proci
and equipment:

Stell mill

Three arc furnaceg with acoess:

plcck rolling mill

A 700 @ black rolling mill with --—eessori:-

saiptenance

“he facts

. aring intex-

smnles

T3e oOn

‘rinciple

=1loyed
mits
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Profile rolling mi2l

A 550 ¢, 449 7. 20 7 universal profile rollinc mill
with accaszco-ier .

Forginag mill

3000 t press

1500 t press

CMF continous foraing r~chine

Several smaller forgingr- "“in-sand presses
Heating and heat treatment furnaces

The total production is 50 000 t/year.
The total number of employees 1s 1200.

ORCRAM1ZATION

The struct-ve of the main organization in the company
is shown in the below organization chart.




The maintenance department is divided into mechanical
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and electrical maintenance as shown below.

MHaintenance
manager

CHIEF
MECHANICAL
MAINTENAICE

|

CHIEF
ELECTRICAL
MAINTENANCE

Fig. 2- Present Orcanization of the Maint.Dep.in the

Steel Mill.

A chart for each of the main maintenance departments
and a short descriptions of the responsihilities and
the number of staff is given in the following.
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3.2.1. MECHANICAL MAINTENANCE

CHIEF
MECHANICAL
#AINTENANCE]

t

%ATTENDANTS i

Directly Related to the Mechanical
Maintenance Chief Engineer.

F1G.3- Present Organization of the Sections

l MECH . MAT!IT | PLUMBING,
' f=———1| STEFL PIPE
! MILL REPAIRS
) {ECH . MAINT
————lLocx REFRACTORS
l |ROLLINC MILL
| PECH FAINT oL
3. L PILY BURNER
i | ‘
|
MECH, MAINT. J
I ] FORCING PAINTING
MILL
J
. | MACHINF, VERICLE
l 1 WORKSHOP REPAIRS
I L :
' {
. f RUBEER
| WELDING ; REPATRS
l. : | ]
- |
I . ‘ CIVIL
e ENGTRTERINC

=




l
|
|
|
'
l.
I
|
l
|
[
|
|
'.
|
1
|
|
|
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MECHANICAL MAINTENANCE STEEL MILL

Responsible for all mechanical repairs, overhauls,
lubrication and preventive maintenance of equipment in
the steel mill.

Staff: 1 engineer

1 foreman

19 workers
3 shift is applied and each shift consist of
2 workers

MECHANICAL MAINTENANCE BLOCK POLLING MILL

Responsible for all mechanical repairs,ovérhauls,
lubrication and preventive maintenance of equipment in
the block rolling mill.
Staff: 1 foreman

8 workers
2 shift is applied and each shift consist of
2 workers

MECHANICAL MAINTENANCE PROFILE ROLLING MILL

Responsible for all mechanical repairs, overhauls,
lybrication and preventive maintenance of equipment in
the profile rolling mill.
Staff: 1 foreman

11 workers
2 shift is applied and each shift consist of
2 workers.
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MECHAMICAL MAINTENANCE FORGING MILL

Responsible for all mechanical repairs, overhauls,
lubrication and preventive maintenance of equipment in
the forging mill. In addition to the above there is a
compressor unit which is¥esponsible for maintenance and
operation of compressors in the forging mill.
Stdff forging mill: 1 engineer
1 foreman
10 workers

Staff compressor
unit 4 workers

2 shift is applied and each shift consist of 1 worker
MACHINE WORKSHOP

Responsible for manufacturing of spare parts and production
of consumables by request from respectively section.
The section is also responsible for maintenance of own
machines
Staff: 1 technician

1 foreman

20 workers
2 repairmen

WELDING

Responsible for welding activities throughout the plant
by request from respectively section.
Staff: 1 foreman |

39 welder

-
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CIVIL ENGINEERING

Responsible for internal civil engineering work requested
by the various departments. Since most jobs are carried
out with hired personnel the responsibility is mainly
of administrative nature. Only minor jobs can be done
by own personnel.
Staff: 1 technician
1 foreman
2 workers
At present there are 36 workers hired.

PLUMBING AMD PIPE REPAIRS

Responsible for repairs of pipes and pipe systems and
for assembly of new pipe systems by request from the
various departments. The section consist of there groups.

- General plumbing
- Steam pipes maintenance
- Water pipes maintenance

staff:

General plumbing 1l technician
1 foreman
14 workers

Steam pipe

maintenance 1 foreman
5 workers

Water pipe -

maintenace 1 foreman
10 workers
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REFRACTOR

Responsible for refraction of furnaces
Staff: 1 technician

1 foreman

22 workers

OIL BURKER

Responsible for maintenance of oil burners throughout
the plant.
Staff 1 foreman

3 workers

PAINTING

Responsible for painting works throughout the plant.
staff 1 foreman
3 painters

VECHYGLES REPAIR

Responsible for maintenance of vehicles belonging to
the company.
Staff 1 foreman

4 workers

RUBBER REPAIRS

This section consist of two groups. One has the
responsibility for repairs on rubber equipment e.g
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belts etc. throughou: the plant. The other is responsible
for glass work eg. replacement - of window panes etc.

staff: 1 foreman

5 workers

In all the mechanical maintenance departmert consist of:

1 chief engineer mechanical maintenance
2 engineers
4 technicians
15 foremen
181 workers
__2 attendants
205
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' 3.2.2. ELECTRICAL MAINTENAMNCE
l |cuIER
. ELECTRICAL
l MAINTENANC
EL.MAINT
' STEEL {——| INSTRUMENT
MILL
' EL.MAINT
BLOCK CENTRAL
I ROLLING MILL EL.SHOP
EL. HAINT !
' PROFILE MAINTENANCE
ROLLING MiLL PLANNING
SERVICE
' EL, MAINT
FORGING
I FILL
) Fig. 4- Present Organization of the Sections
' Directly Related to the Electrical
) Maintenance Chief Engineer.
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A. ELECTRICAL MAINTENANCE FOR PRODUCTION UMITS:

STELL MILL

BLOCK ROLLING MILL
PROFILE ROLLING I'ILL
FORGIN  MILL

H

Responsible for all electrical repairs, overhauls
preventive maintenance of equipment in the respectively
section. The sections are also responsible for lubrication
of electrical motors.
Staff:
- Steel mill: 1 engincer

1 technician

1 foreman

10 vorkers

3-shift is applied and each shift consist of 2 workers
~ Block rollino mill: 1 technician

1 foreman

6 workers

2 shift is applied and each shift consist of 2 workers.
- Profile rolling mill: 1 engineer %

1 technician*

1 foreman

5 workers

2~shift is applied and each shift consist of 2 workers

- Forging mill: 1 engineer
1 technician
1 foreman
6 workers
*Are also responsible el.maintenance in the forging mill
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2 shift is epnliad and each shift consist of 1 worker.

INSTRUN T

Responsible for repairs, adjustments and calibration of
instruments throuchout the plant.
Staff: 1 engineer*

1 technician*

1 forermen
CENTRAL EL. HORKSHOP

kesponsible for repair of general electrical equipment.

Staff: 1 foreman

2 workers
MAINTEMANCE PLMAMNIMG SERVICE

This section has been established recently and is not
yet full in function.

The main activities to be carried out by this section are:

- ecstablishment o7 electrical and mechanical preventive
maintenance quides for equipment throughout the plant.

- carry out preventive maintenance actions according
to established gquides.

~ectnablishment of lubrication charts for equipment
tl.roughout the plant. (except electrical motors).

- carry out labrication according to established chargs

* Are also responsible for el. maintenance in the forging
mill.
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~ ame o-omt o7 nachine cards
- - lanri-- of -~kly and montnly repairs

- vl 7 ime= ¥ performed repairs

731 2ciicvivics to be carried out by this section are in
dctaii €~7~>viPba2? in *WRITTEN PRACTICE OF MKEK FOR
MATTTLLTY ", . RLZAIRS. DEC. 1977 "

Staff: ! rcohi. engineer

pt

mech. technician

P d

<1, technician
vrorkers(el)

£ nacr.vworkers

[

lubricators
Ta all t': electrical maintenance department consist of:

chief engineer electrical maintenance

engineers

1

3

4 technicians
6 foremen

3

43 workers

57

The total number of employees in the maintenance department
is 263,

N N 1
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ULSTHTIE AND SYSTEMS

© the prensently applied rouvt

~nance are described bricfi-.

woitines and systems  Zescribed acc

‘~co sections and therefore nc-

‘wr each - .-

3.3.1. “UTINES FOT 0T

2 follow

ozn o jobs o
Ciezxiptier o

TIOUESTS

-7 chart shows the flow of ir -
-inosted. The numbers rgfer t
1 in the following.

-

Deter~"
| of
| failuv-~

detern.

Ny

(2) |ELECT.SECT ; -

Failure~ Mo, Fault \

finding
repair

FS

7 | SECTLON

|
|

EVALUATTC S
g -
(4) [SECTION
YES RepaIr
IRte]

(5’ ch.moint.Eng.

urther
rctions

Fig.5- Routine for Job Rouoaen-v



'y v

=29

(1) Most of the tailures are of breakdown nature and
are detected by production personnel. If the nature
of the necessary repair can be determined by the
production personnel the failure will be reported
verbally to the respectively section. On other cases
it will be reported verbally to the electrical
section for further actions.

(2) Fajilure for which the necessary repair could not be
determined are sUbject to fault finding and repair
by tbe electricalisection if found to be of electrical
nature. In other cases information about nature of
the repair will be given to the production personnel
for reporting to the respectively section.

(3) A failure directly reported to the respectively
section is subject to an evaluation whereby it will
be determined if the necessary repair can be done
immediately and by own personnel.

(4) If the above is the case the repair is done.
(5) In other cases the information will be given to the
respectively chief maintenance engineer for further

actions.

3.3.2. WORK-ORDER ROUTINES

The above routine is maintained at present but a new
routine including a written job request is proposed
and is in the process of implementation. Details about

—— —— amnes
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the now routines can be found in"WRITTERI TRACTICE O
FELFT. POR MAINTIRALBCFE ZND REPAIRS., DEC.1977"

PPETARSTION I01D PLANMNING CF REPRIRS

At rresent no special routine for preparation and
planning of reported repairs arc applied. The personnel
vhich is to do a repair is informed about the job. Spare

parts, drawings etc. are supplied when the need arises.

Fzpairs which are to be carried out during the annual
stoncver are prepared which means that the necessary
cpar parts will be ordered to be purchased or to be
monufactured. A record of these repairs is established
chout 15 days before the actual start of the stopover.
“hen establishine this records also repair demands from
procuction sections are asked for,The final list is sent
to the chief maintcnance section engineer and to the
maintenance manager for approval. There after the
repairs will be planned in co-operation between the
respectively sections in the production unit.

FOLLOW-UP OF REPMIRS

€ince a written work order is not used follow up of
repairs cannot be done. However, both maintcnance and
some production sections are keeping separate records
about downtime due to maintenance. These records state
the amount of dcwntime in the various groduction
equipment and are only used for "back-up”when discussion

about downtime arises.
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PREVFNTIVE HMAINTEMANCE

Up to now systematic preventive maintenance routinec
are not establishad. The only preventive maintenance
actions which h-ve becen carried out is cleanina which
is done by overators and lubrication which is done by
maintenance personnel. These actions have been carried

without any documcntation.

Note:

As mentioned before a new section has been establihed
with the aim to implement preventive maintenance routines.
Detailes about these routines can be found in "WRITTEN
PRIACTICE OF MKEK FOR MAINTENANCE AMD REPAIRS.DEC.1977"

ROUTIMES FOR SPARE PART SUPPLY

Four different routines for spare varts supply are
maintained:

- spare parts drawn from local stores

~ spare parts to be manufactured by the machine shop
-~ spare parts issued from the central store

- spare parts to be purchased.

The different routines are described below.

SPRRE PARTS DRAWN! VRO LOCAL STOPREE

Every maintenance scction has its own small store and
spares can be taken from this store without any written
documentation. There are no records about items and
quantitiy of items in the store. Refilling of the store
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is done with corresponding routines as described below.

B. SPRARE PARTS TO BE MANUFACTURED IN THE MACHINE SHOP

Spare parts to be manufactured in the machine shop can

be ordered in two ways dependinc on the urgency.

If a spare part is urgently needed in a section sample,
sketch or drawing is sent to the machine shop together
with an oral request.

If the spare part is not urgently need the information
is given to the respectively chief maintenance engineer.
¥ho will write a request to the machine shop. Mo special
form for this request is used.

In both case material to manufacture the part is providc

by the requesting section.

C. SPARE PARTS ISSUED FROM THE CENTRAL STORE(STORE NO.1l)

In this case a requisition is used. An example of a
requisition is shown in app.l.The flow of the requisition
is shown in the below flow chkart. Given number are
referring to a description.

-
.
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The requester fills the requisition form in fourfold.
Information about the spare parts reqguired can only be
obtained from the store.

The set of requisitions is given to the respectively
chief of section for approval.

Thereafter the set of requisitions is given to the chief
of maintenance section for approval,

Thereafter the set of requisition is qgiven to the
maintenance manager for autborization. One copy is kept
in an own file.

The three copies are sent to the deputy manager or
production manager for further outhorization.

Thereafter the rem-'~'3g5 copies are given to the store
for issuing.

When issuing the quantity is noted whereafter one copy
is filed in the store and the remaining two copies are
sent to the finance section for accounting.

The above routine is the official way but in case of
urgency only, parts of the routine is applied and

the requested part is 1ssued from the store whereafter
the remaining prodecure with the regquisition is
corried out.
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D. SPARE PARTS TO BE PURCHASED.

The routines for this procedure are shown in the below

(1)
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(4)
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11) The section which requires a spare part informs the
chief of the maintenance section orally.

(2) 1If approval is given the chief of maintenance section
will write a purchase request. There is no special
form for this purchase raquest.

{3) One copy of the purchasc regquest will remain at the
requesters office

(4) The original of the purchase request will be sent to
the maintenance manager.

(5) The maintenance manager will find out if the requested
item is available or can be manufactured in an other
MKEK plant.

{6) If this is the case the purchase request will be sent
to the relevant production manager who will see to it
that the item is sent to the requesting section.

(7) 1If the item is not available in an other MKEK plant
or cannot be manufactured there either the purchase
request is sent to the purchase department which
will see to it that requested items are purchased and
send to the central store. From there the items can be
issued by means c¢f a requisition.
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OTHER STATEMENTS RELATED TO MAINTENANCE

WORKSHOP AND WORKSHOF FACILITIES

Most the described maintenance sections have a small
local workshop and on office at their disposal. The

facilities within the workshop are said to be sufficient.

In the machine workshop several machines of different
types are at disposal and can be used for manufacturing
of spare parts

Also in connection with the local work-shop there is
a small local store for common spare parts.

DOCUMENTATION

There are archives in every local workshop which contai~
copies of drawings, manuals etc. These archives are
said to be sufficient for most of the fairly new
machines. The original of these drawings are kept in a
central erchive and copies can easjly be obtained.

By request also new drawings or sketches can be made
by personnel from the central archive.

Also @ routine for revising drawings is established.

DOVNTIME DUE TO MAINTENANCE

As mentioned before there are no proper records about
the downtime due to maintenance. However, the records




g ®

3.4.4.

3.4.5.

kept by both production and maintenance indicates that
a2 high rate of breakdowns are occuring. Also the annual
stopover is very often exceeded.

The reason for the above is said to be
- lack of spares

- number of personnel is to low

~ low personnel qualifications

In all this gives that the total downtime is considered
to be high and should be reduced.

UTILIZATION OF PRODUCTION STOPS

In most of the production units there are normal str—« 1:7
change of .dies, rollers etc. In most cases these stops
are not known in the maintenance sections and can
therefore not be utilized for repairs to be done. It

has been confirmed from theproduc:icn planning department
that this information is ayvailable in advance and can
easily be given to the relevant maintenance section.

Also the production and production planning section
stated that time for necessary repairs is given during
change of shift if proper planned. At present this time
is said not to be utilized.

WORKLOAD IN THE VARIOUS MAINTENANCE SECTIONS

In all the workload in the various sections is said
to be very high. This is especially valid for mechanical
maintenance in the forginig mill and in the r-"' "-e shop.




n exchange of personnel to section where a heaw
workload exist is seldom done due to requlations and due
to employment conditions.

4.6, NATURE OF JOBS DONE BY MAINTENANCE
As stated before most of the reported jobs are of

breakdown nature. The duration of jobs vary from section
to section. An estimation gives the following:

R s R Sas Sy e

Jobs with a duration of less than 2 hours

NA. Mechanical maintenance:

-~ Block rolling mill 60%
- Profile rolling mill 60%
- Steel mill 80%
- Forqging 30%

Only 10-20% of the above jobs can be carried out by one
maintenance worker.

B. Electrical maintenance:

About 70% of all electrical repairs have a duration of
less than 1 hour. (Applies to all sections)

95% of the above jobs can be carried by one electrical
repairman.

3.4.7. QUALIFICATION AND SPECIALIZATION OF MAINTENANCE PERSONNEL

At an average it is said that about 30% of the present
manpower are qualified. Especially in the field of

Ny
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hydraulies the lack of experienced personnel is said to
Hinder quick fault-finding and proper repairs. At present
most fault-finding and repair on hydraulics is done in co-
operation between electricians and mechanical repairmen.

Also lack of ability to read drawings hinders in some
cases quick and proper repairs.

COOPERATION BETWLEN MAINTENANCE AND PRODUCTION

During our discussions with production personnel many
topics where improvements are said to be possible have
been pointed out.

Example of thesc topics are:

- quality of repairs

- waiting time for repairs

- availability of personnel for repairs
- reporting of performed repairs

~ daily caretaking of machines

- maintenance organization

Although these topics have been discussed with maintenance,
solutions for improvements have not been found.
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4. COMMENTS AND RECOMMENDATIONS

4.1. PREVENTIVE MAINTENAMCE (pu)

As describcd@ in the present situation preventive maintenance

is in the process of implementation . Before giving any

comments about the suagested system and making any recommendations
it must be explained what PM is aiming at,what activities

are to be included and which information is necessary to

achieve proper planning.

4.1.1.GENERAL ABOUT PREVENTIYE MAINTENANCE

Preventive maintenance is a term for all programmed maintenance
carried out with the aim of preventing failures from arising
or of discovering failures before theyresult in further demage
or trouble on both machines and products.

Typical preventive maintenance actions are:

- lubrication

- cleaning, housekeeping

- inspections, condition monitoring
- calibrations, adjustments

- programmed repairs

- programmed overhauls

- programmed replacements.

The aim of a preventive maintenance (PM)System is to plan and
control all PM- activities so that they will be carried out
at the rigyht time with the right method and by the right
personnel.

A system in some form is essential because it is impossible

w—m—mn -—un ——un - ] . —— m—
.
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without a system to ask anyone to remember when, where and
how a lubrication or an inspection should be fullfilled. The
system should allow to plan those PM-~ activities which may

beperformed during operation e.g. inspections, measurements
of temperatures, leakege checks, lubrication etc. in some
form. Also the system should be able to plan those PM-activi-
ties vhich need special planning because the activity cannot
be done during operation but neceds a shutting down of the
machine e.q. change of oil, accuracy tests etc.

The system also should be sunplemented with instructions for
PM activities, describing briefly to an experienced person
and in more details to a less experienced person how to carry
out the PM- activity.

As the PM system is closely connected to production equipment,
it must be changed when production equipment is modified,
added or discarded. The system should also allow changes

because of collected experience such as more suitable methods,
change of intervals etc.

4.1.2,COMMENTS ON THE PRESENT PM SYSTEM

' The present PM system is based on a "PREVENTIVE MAINTEMANCE-
PERIODICAI, INSPETIOM CARD" which is shown in eppendix 2 and
' a"PERIDICAL LUBRICATION CARD" which is shown in appendix 3.

With the above cgeneral description of PM in mind the following
comments on the above can be made:

1. The description of the points to be inspected must be very
brief since there is not sufficient space.
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The number of activities to be desctribed is limited.

There is no reference to instruction numbers in which the
job is described in detail.

Both electrical and mechanical activities are mixed which
means in practice that. "inspectors " from both cateqories
must either co-operate or do the activities seperately

~i different time.

Both activities which have to be done while the machine
is in operation and activities which have to be done while
the machine is stopped are mixed. This means for instance
that an inspector comes to a machine for an inspection

to be done during a stop but cannot perform it because the
machine is in operation!

In the "PERIODICAL CUBRICATIOMN CHART" also hourly and
daily activities are described which means that somebody
has to go to the relevant machines which is difficult
from the planning point of view.

In the"PERIODICAL LUERICATION CHART" the viscosity of
the lubricant is stated. This is not necessary since the
type of oil will have a given viscosity. The quantity
of bubricant for each Mbrication point is not stated.

Also on the "PERIODICAIL LUBRICATION CHART" the manufacturer.,
model etc. are stated.These satements have no influence on
the performance of the lubrication.

The planning of all activities is not described.

Due to the above comments a proper performance and wanted
results are difficult to achieve and we therefore sudagest
the following adjustments.
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EXPLLMATICNS AND RECOMMENDATIONS ON EI:

Ls stated above onlv in the lubrication chart hourly and
daily PM activities are described. Refuired hcurly or daily

machanical activities are neglected.

the other hand the performance of these activities is
difficult from the planning point of view.

"e therefore cicrect ti:t the hourly arnd daily activities
are to be extracted from the ‘ubrication chart and together
with established mechanical hourly or daily activities be
tronsferrec to a sepa. tecard callecd"OPERATORS MAINTEHANCE

OPEFATORS MAIMTZNANTE INSTRUCTIONS

The content of this cAard should consist of all activities to
be done hourly or c¢2aily. When preparing the above card a
description of the activity must be given and also the
interval and aids to be used. If it is necessary to identify
the various points also a sketch should be attached.

Whern establishing the card the following activities should
be included.

Jwubrication

Describe every activity:

- "points to be l'bricated
- i2athod of lubrication
- quality and quantity of lubricant.
- time when activity bhas to be done e.gqg.
before start, during operation, every second hour etc.

Don't forget to describe the preparatory activities i.e
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R

of qrease nipnle DbDefore applying grease aun etc.

Cleaninc

- points or parts to be cleaned
- mathod of cleaning

- time when activity has to be done

Creclks

- roints or parts to be checked
-~ method of checkinag i.e. listening, feeling,

- limits of clcarance, temperatures etc.

Also when describing the above activities the safety
re™ulations should be noticed.

The above card should be established for every equipment
~7 rart of equirm-nt, plastic covered and be attached to the
ecruipment or given to the operator.

The description should be established in co-operation with
production personnel. Also when introducing the card to the
operator he should be instructed how to carry out the various

actions and it must be ensured that required aids are made
available.

By introducing the above cards the following advantages can
be Achieved,

- The hourly or daily activities will be performed at the
right time. This is impossible when maintenance workers
arc used unlcss a maintenance worker is assignedto the
equiprn.ent

- Failures can be detected at an early stage

- The operator is motivated to take better care of "his"

~r~~hine which also results in less breakdowns due to
mishardling of machines.
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PREVINTIVE MAINTENANCE SYSTEM

LT actiors vhich 2 not descrined on the “UPERALCTS IINITETNCE

Concribod o ATTREVENTIVD (T T L TR G .This
i+ for the T gvstorm. It oontains all activities

_vrlcators. Further more the document is used for planning
ol all PM ectivities and for the performance of the activities.
o folletring inforration is required.
‘e 2ach equipmont:
- Mame of machine or cquipment or of parts of equipment.
- ¥=chine or equipment number.
Tnr oenach activitye

The subject for the PM activities. This can be expressed
7 either agivina the name of the <component or part on which
the P.1 activity is to be done e.g cooling system, gear bhox
e.c. or by giving the typeof activity to be performed eq.
~vzzhauvl, accuracy test etc.

- A brief description of the activity to be carried out
consisting of: k ‘

description of method

s

limits for clearance, backlash, tcmperatures etc.
name of instuments and aids to be used

e

. quality and quantity of lubricants needed.

- NMumber referrinag to a detailed description of the activity
(if necessary)

- Category who is to do the activity eg. Mechanical,
electrical, lubricator.

- The operating condition during which the activity has to
be done eg. stop or operation.

- The interval between the activities expressed in weeks.
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- Time necded to perform the activity.
“ith the above informatgon it is_possible to plan 211
activities. "hen doing the planning the following should

be taken in to consideration.

- All activities to be done during operation must be planned
separately for each category.

- The above activities must be planned in a logical sequence
in order to avoid unnecessary loss of time due to
complicated walk ways.

- Activities must be planned so that an equal workload per
wcek can be achieved,

I
[
l
|
I
I
I
- BActivities to be done dumng a stop must be planned for all
l categories together and in cooperation with the production
planning so that during a single stop all relevant
I activities can be carried out.
I
I
|
I
I
I
I
I
I

The planning of the activities results in a number of
activities to be done each week. This constitutes a"Work-
package” and should be given to the performing personnel/
section.Below some quideline for performance of the jobs
are given .

- deterted failures which could be repaired without stopping
the machine (other than change of tool, shift etc.)
should be done immediately if the job is suppeased not to
exceed about 30 minutes and if required tools are ayailable.

~ all other detected failures should be reported or recorded
oxn a work-order for preparation and planning and later
performance.

Detailcd descriptions about how to fill in the forms and how

to plan is described in "DESCRIPTION OF A MANUAL PREVENTIVE

MLINTENANCE SYSTEM J.Steffens 1981-10-22"
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As mentioned above the PM system should be supplemented
with instructions. This is valid when activities cannot be
described in detail on the PM-quide or to make sure that
activities are carried out properly. There are several
types of instructions:

- Instructions for conéition monitoring . e
cn frequent occuring components. This instruction should
be establistred once for each component and referred to
whenever th.s coumponent occurs in the machine or equipment.

- Detailed inst .ctions which describes the fob sequence in
detail and where also needed tools, aids and spare are
described.

- Instructions for tests or measurements which contains
detailed descriptions about tests and measurements to be
carried out anéd also provide spaces for notes about

measurement results.

By establishing and implementing the above PM system the
following advantages can be achieved.

- the amount of planned jobs will increase consideratbly.
~ normal production stops are used to maintain equipment.

- failures are detected before they result in further damege
which also reduces the spare part consumption.

~ Yeduced breakdo'mns and a minimized downtime due to
maintenance.

Details about the organization for performance of PM activiti
will be given later in this report.

ROTINES FOR JOB REQUESTS, PLANNING AND RECORDING

The above routines are described in the manual "WRITTEN




TNACTICE OF MKEK FOR MAI. TEMAMCE AND REPAIRS".Our comments
=<2 these routines, forms etc are given below followed of

cur recommendations and explanations,

4.2.1,277"NTS O TUE JO REQUEST FORM AND JOB REQUEST ROUTINE.

A. Comments on the layout of the job request form:An example of the

job reguest is shown in app 4.

1. The space to describe the name of machine and part or
component to be repaired is not sufficient.

2. Is it necessary to describe the type and model of the
machine. Maintenance has its own record where these fects
are stated.

2. Is it necessary to deecribe the type of production which
is done in the ™ 2? For most machines this is a known

fact.

4. Somew -~re it should be stated who has detected the
failure or who knows more about the failure or failure
symptom (if not clear). If this is stated, maintenance can
contact this person in order to learn more about the
failure,

5. It is not stated who has to £ill in the request number.
s there a numbering system for cach unit or is the number
printed on the form?

6. The space for description of jo»,failure or failure symptom
is very small.

7. The space for job report (description of job which has been
carried out) and replaced parts is not sufficient.




B —

)

.
. . . N

~50-

8. The meaning with the work-order number is not clear.

Is this the same number as the request number? If so, why

repeat it,

Apart from the above comments there are other sybjects to be
comnented on. This is done in connection with the below

given comments on the routines to be applied.

COMMENTS ON POUTINES FOR JOB REQUESTS

1.

In the routine description it is stated that the job
request routine does not apply for minor jobs. In this
case it must be stated what a minor job is.

In case of emergency the job will be started immedi ' 'y
whereafter the routine will be carried out. Since most of
the jobs caming - from the production sections are of
emergency nature the routine will not be applied as
intendet.

Is it necessary that so many sections must approve the
repair? (Up to date no approval is needed) For normal
repairs this should be avsided since the procedure takes
too long time and is of little value.

The job request for performed jobs are recorded in a book
"Record book for repair requisitions (geeapp.5("in the
sequence they are received. In this way it is difficult to
find all jobs done on one machine. It might be more useful
to record the jobs per machine number.

In the above record book the following headinas are found:

- Date of arrival of request.

- Job order no.

Date for completing the preparatory activities.
Time allowed for the job.
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Recosdinc to the flow of the request the jobs are recorded
when performed and except for the job order number this

information cannot be found on the job request.

6. The jub requests for performed jobs are also recorded in
"vaintenance cost determination form" (app 6). In this form
the costs, unit price, total costs are asked for. From
where does maintenance get this information? These facts

a2re nct knovh in the maintenance section.

3 it necessary to fill in the above facts, and send it
to the finance section? The finance section has already

received the used requisitions.

4.2.2. COIMMENS O' FORM"PEPAIR PROGRAMME FOR A 3 MOUNTH PERIOD”

See apomendix 7.
The procedure for planninc of preventive maintenance has
~lready been mentioned before. This form could be used for

the Aabove procedure.

4.2.3. COMMENTS ON FORM"PLAN FOR NEEKLY WORKLOMAD®
See appendix 8.

Jobs fro— the above form will be transferred weekly to this
form and thus containing weekly PM jobs.

The usc of this form is do-btful if a P system has been
apnroved by the maintenance management and since the Pit
system originates work~orders for these jcbs.

4.2.'. COMMENTS ON FORM"PERIODICAL INSPECTIONS FOR BUILDINGS"
See appendix 9.

This form can be used if buildings are not included in the
PM system.

|
|
|
1
1
i
|
|
|
|
|
|
|
|
a
|
|




4.2.5.

1.2.9.

4.2.10.

4.2.11.
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COMIMENTS ON FORM"PERINDICAL INSPECTIONS FOR CRANES®
Sece appendix 10.

If cranes are not included in the PM system this form

~c.2" 2 be used.
COMI'ENTS ON FORM"WEEKLY WORK REPORT"
See appendix 11.

™e use of this form seems doubtful.

COMMENTS OM "REVISION CARD"

See appendix 12 .

I~ 211 revision jobs are recorded on a job request,most of
the information requested in this form can be founé the-c.
If additional information is needed a simpler form could be

used.

COMMENTS ON"REVISIOM PROGRAMME"

Sec appendix 13.
No comments.

COMMENTS ON"MALCHINE CARD"
See appendix 14.
No comments,

COMMENTS ON"WOPK REPORT FOR MACHINES"

fee appendix 15.
No comments if properly applied.

COMMENTS ON"LUBRICATION CHART"
See appendix 16.

Routines for the use of this form is included in PM system.
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4.2.12.

GENERAL CCMMENTS ON MZMUAL
"WRITEM PRATICE OF MKEK FOR MAINTENANCE AND REPXAIRS®

The routines described in this manual are not very clearly
st~ted. During our discussicns about the routines we got
several different statements which resulted in confusions.
If these routines are applied, detailed descriptions should
be established.

Alsoc this description is based on an organization which is
not yet implemented. This organization includes one section
for maintenance and one section for repairs . These definiti-
ons are not quiteclear to use since maintenance also
involves repairs.

EXPLANATIONS AND RECOMMENDATIONS O ROUTINES

In addition to the weak points which are given in the comments
above we feel that the described routines consist of too many
forms and involves too many persons. This makes the routines
slow and creates waiting time for signatures and approvals etc.
We fear that easy ways will be found to avoid this slow
procedures resulting in a collapsed system. Therefore our
suqgestion is to simplify the routines.

In the following an outline of a simplified system is given.
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(1) Work orders must be completed in triplicate, (The number
of the work order sheet is marked on the flowchart).
Sheets 1 and 2 are given to the maintenance “preparation
and pianning"section. Shect 3 remains at the initiator/
requester.

(2) Received work orders are prepared and planhed according to
routines described in "Preparation and planning”.
After preparation and planning, work order sheet 1 is
sent to the department/section that is to do the work.
Work order sheet 2 remains in the preparation and planning
department for follow-up purposes.

(3) When the job has been performed, a work report is recorded
on the work order, and the work order is sent back to
preparation and planning for follow up and registration.

(4) vhen work order (sheet 1) is received it has to be checked
for a complete work report. The duplicate (work order
sheet . . e
2)is sent to initiator requester for ~icknowledlgement.

Work order sheet 1, with the work report, is subject to
the follow-up and reqgistration procedure described
under "follow-up, registration”"; where after the work
order is filed.

In the routine described above all work-orders are sent

to a preparation and planning function. The organizational
point of wiew will be described later in this report.

It addition to the routines it should be mentioned that
the initiator/requester can be any authorized person
which also should includes PM inspectors.
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A work - order should be written for all jobs except for
minor adjustments. In case of emergency job description
can be given orally to the preparation and planning section.

Below a flow chart for simplified fountines within the
preparation and planning section is shown.

(1) As described in the work order flow sheet 1 and 2 of
the work order are sent to the preparation and planning

b section.

1 (2) The preparation and planning section has to state whether
| the job is:
~ modifacation which requires drawings etc.

- a job to be done during overhaul
-~ other major jobs which involves long stop time, high
costs for spares etc. or outside contractors.

(3) In this case work-order sheet 2 will be sent to the chief
engineer for maintenance together with a written request
or explanation. Work order sheet 1 remains in the

l preparation and planning section

(4) In other cases the work order remains in the preparation
and planning section and is subject to preparation and

planing activities.

{S) wWork order sheet 2 together with the written request or
explanation will be subject for futher actions:

drawings to be made

approval for longer stops
approval of revision jobs

H

hire of contractors

The above activities will be carried out and work order
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sheet 2 wvith requirecd drawings or sketches will be sent back

to the preraration and planning section.

(6) ¥ith the akove in hand preparation and planning activities
are done.
Preparation:

- What is to be dane
- Fow should it be done

- Which aids and tools are required

- ¥Which drawings and sketches are needed
Yhich spare parts and materials are needed
Tlanning:

- Estimation of time needecd

- Nw er of personal required

- Maintenance sections involved
~ Starting point for revair

The above will recorded on the work order and on planning charts.
Record books and rachine cards are used as information sources
for the above.

If necessary a visit to the workplace could be made.

(7) 2s a result of the above activities work order (sheet 1
and 2) are preparerl requisitions are written and required
drawvings, sketches or instructions are assermbled.

(8) Workorder (sheet 1)together with the above documents are
given to the nerformino section for performance.

(9) Vork order (sheet 2) remains in the preparation and planning
section for follow up purposes.
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(10) Yhen the job is performed@ the work order (sheet 1)
including work report together with drawinas,sketches,
instructions etc are cgiven to the preparation and planning
section,

111) The received completed work order will be subject to
follow up and recording. Where after work order sheet 1
is filed and sheet 2 is sent to the requester for
acknowledcement.

Fote! In order to obtain all information about a job also
the requisitions including recorded costs must be
sent to the planning and preparation section. (see
Pequisition routine).

The preparation and planning officer will then be able
to provide the finance section with all information
required.

4.4, REQUISITION ROUTIMNES

4.4.1.COMENTSE ON REQUISITION FTW

1.Spares cdrawn from the local store are not recorded.

2.The requisition pnrocedure for parts to be issued from the
central store seems complicated and time wasting. Is it
necessary that so many persons have to approve?

3.Maintenance sections do not receive a copy of the requisition
where costs for issued parts have been recorded. This makes
a follow up of costs per machine or job impossible.

Considering the above comments the following recommendations are
made.
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1. cirnlify the requisition routine for parts to be issued
from the store. This can be done by ¢iving lirited authority .

to maintenance engineers or technicians in the sections.

2. A requisition should be written for all spares anc material

2rawn from the local store.

3. A work orcder should be established for all parts to ke

manufactured in the rachine shogp.

4. A copy of issued varts, furnished with the costs, should
ke sent to the requester.

In doinc this it will be ensured that all costs can recorded
and appropriate information can be gathered for follow un
purnoses both in the maintenance sections and in the finance
section.

4.5. ORGrMiZATIOY

4.5.1.CO¥HruTE

A. Below only comments on the present organization are given.

1. The chief of rechanical raintenance is head of 12 sections.
In a maintenance organization this is far too much to be
handled by one perscn.

2. Good utilization of skilled personnel is difficuylt since
maintenance sections are established for each production
unit and personnel can herdly be utilized in other sections.

3. Svecialization is hard to achieve.




C. Considering the corments givern akout do WC recommend the
followina:

1. To divide the present mechanical maintenance department:

into a mechanical department and a civil engineering
cepartment,

This would result in the folloving rain maintenance orcanization.

1A INTENARCE

“AMAGER
CHMIEF CHIF ' CHIEF
MECHANICAT ELECTRICAT CIVIL
MAINTENAYCE MATHTENALICE FICINEERING

Fiqg. 10 Fain raintenance organization structure.

The avcduantages with the above suagestion is that:

- Mechanical maintenance is reduced to an exceptable level of
sections which are only dealing with mechanical maintenance
and can therefore concentrate on their task.

- =~ The civil engineerinc department can concentrate on handling
all ectivities related to civil engineering.
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V7ith the above organization in pin@  the mechanical maintenance
can be forhed as follows:
CHIFF
MECHATICAL
MO INTENANCE
———— ATTELIDAMTS |
_ }ECH. MAINT. | }
STEEL —————— IMACHINE
MILL ! HORKSHOP
“FCH.IMAINT.
T.OCK TELDING
KOLUMC MILL
"ECH.MLINT.
POFIILE IL
OT.LING 17, LURNER
F*FCH. MAINT B
ORGINC ——— ' «}VFHICLES
FILL | REPAIP

Fig.ll-echanical maintenance structure

2. The rermaining sections civil engineerindg,plumrbing and
pipe repairs, refractors, painting and rubber repairs
can be organized under the civil engineerina department

in the same way.
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Renarding the organization of the mechanical mraintenance
sectionr the following recommendations are made:

1. In the sections steel mill, block rolling mill, profile
rolling mill, forcing mill, wachine workshop and welding
a function of preparation and plannin¢g of maintenance
repairs is to be established.

2. A number of workers ( 20-25%) from steel mill, block
rolling mill, profile mill and forging mill are to be
transferred and formed into a central workforce preferrably
stationed in the machine shop and supervised by an own

foreman.

With respect to the ahove the responsibities for the sections
is described briefly below,

-~ Mechanical maintenance steel mill.
” block rolling mill
" nrofile rolling mill
¥ foraing mill

Responsible for all mechanical repairs requested by production
personnel and as a result of P! inspections and overhauls.

In addition to that the preparation and planning officer is
responsible for preparation and planning of all requested
repairs in accordance with the outlines given in chaptér 1.3.
i’~chiae workshop:

Responsible for manufacturina spare parts and production
consumables.

Responsible for preparation and planning of own activities.
Resposible for repairs in the various

production units by request from the chief engineer for

mechanical maintenance.
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Welding:

Responsible for welding activities throughout the plant upon
request (work-order)frorm respectively section.
Responsible for preparation and planning of own acticities.

Electrical depeartrent.

No changes in organization in general are suggested.
However, the responsibilities for the maintenance planning
service changes and is described below.

Maintenance planning service:

Responsible for establishing and updatinG "OPERATORS INSTRUC_
TION CARLF.

Responsible for establishmert and updating of a P& system
for all mechanical and eletrical equipment and to carry

out inspections and lubrication in accordance with the above.
Responsible for initiation of work order as a result of
inspections carried out.

If the above orcanization is implented and suggested routines
for work-order, PM, requisition and preparation and planning
are applied the followino advantages can be achieved:

1. The establishment of the central repair group resuts ‘in:

-~ personnel from this group can be sent to production units
where 2 1 overload of maintenance personnel exists. There
by waiting time for repairs and.repairtime can be reduced.

- better utilization of personnel.
- permits flexibility when planning the annual overhanl.

2. By establishina preparation and planning functions it
will be ensured that:
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~- Preparation and nlanning activities allows repairs to be
done at the right time and as fast as possible.

~ the preparation and planning officer is supposed to have
daily contact with oroduction or procduction planning
which will resrlt in better utilization of normal ston

time and co-operation between production and maintenance.

3. By introducing the simple routines a quick information
flow is achieved and all required information can be
recorded and analysed properlv.

General comments about orgarnization.

In the above organization chart it is stated that the
"Maintenance planninag service"” remains under the leacdership
of the chief electrical enginecer. If this proves not to be
successful it might be consicdered to establish a separate
“Preparation and planning"” department on equal level to
mechanical, electrical and civil engineering. In this case
all preparation and planning officers can be connected to
this section and also the P!! personnel.

OTHER COiMEMNTS AND RI'COMMENDATIONS RELATED TO HAINTEMANCE

BUDGET

A budget for maintenance is established but maintenance has
. veal inflvence on this. Budoet responsibility oiven to
maintenance can result in better motivation and forces
maintenance to evalu:¢ = and analyse most of their doing.

MAINTENANCE OF HYDRAULICS

To avoid long fault finding time and to be able to do reliable
repairs fault finding schedules and instuctions should be
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prepared. If this shows not to improve the situaticn the
establishment of a smecial croup for maintenance on
hydéraulics mioht be considered.

STORACE. OF SPARES

Both in local stores and in the central stores items like
bearings could be seen stored without protection on'! exposed to
atmopheric reaction. This should be avoided and the store
keepers should be told the proper ways to store these parts.

USE OF INSTRUMENTS AND AIDS

To achieve more reliable results when performing Pi* inspectic-
instruments and aids for condition monitorina should be
used,

TRAMINING

Lack of qualified personnel in repair technigues reading of

drawinas and flow charts hinders proper and cuick repairs.
Regular traininqg should be started immediately. To solve
this problem it micght be considered to establish a training
and repair centre in cooperation with other companies in
Farikkale belonging to MKEK.
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‘ M. K. E. K. VINGLER IGIN PERIYODIK MUAYENE RAPORU

Fabrikast imal eden : " Mod. |Fb. No :
D. No. : Masraf yeri
MEKANIK KISIMLAR
DURUM 5 '
ARABA Iyi | Orta | Degigecek KOPRU
Araba tekcrlekleri ]
»  tckerlek milleri "Kiped tekerlekler} -
»  tekerlek mil bilyalan "
»  tehrik dilisi Kipeid tekerick. milleri
» tahrik pinyonu .
» motor diglisi Kipri tckerlek' bilyalan
» motor | pinyonu
»  digli milleri bilyalan o -
> alim kollckibri Tabeik diglert .
Tahrik pinyonlarn ’
Kald motoru pi Esas -
b Yar. Usun mil Iilylhnl
Kaldirma motor diglisi : -
Usun mil kavramalan
Ara digli : "
i Képris digid -/

Ara pinyonu I

Digli millers bilyalans

’

K»pmmmdid'iwﬁ' o

Kasnak diglisi .

Kasnak diglisi pinyonu Képrt motors pinyosu . o -

Kasnak digli mil bilyalar’ - Kbprii freni- balatalan

Mekanik yik freni - Kiprih frenl pabucu

Mekanik yik fren balatass

Koépri freni tilleri

Ust denk makarasn

Kopri frenl kollans

Ana akim kollektérd .

Alt blok makuran

'l'u;tponlu
Alt blok makara bilyalan
amtders” y

Alt blok sevk bilyass Ray bajl . :

1 ) (]
Kaldirma kablosu Tak . .
Motorlu fren pabuglan : Lo E -

I4 '™

Motorlu fren balatalan

PICSR
‘ . - e .-

4 .- . - : .&X.i
. . PR

] ’ : .

ELEKTRIKLI KISIMLAR : :
ESAS KANCA | YARDIMCI KANCA | ARABA TAHRIK | KOPRU TAHRIK

KISIMLAR DURUM DURUM - DURUM DURUM -
1yi Orta | Depigecek| 1yi | Orta |Deglgecck|] ‘tvi Orta | Deglgecek| 1yi Orts | Degigecek

Motor

b

Motor mili ve bilyalars

. [“Motor bobinleri

[Motor firga tutacular_ve firgalar v ; T

Motor komitatdrii N M A
. Kontrotlar
Kontrol kontaklars ve bigaklars

Kontrol firga tutucular i ' -

Kontrol firgalan . ~
Konirol yay,
Direngler

Wil

Son anahtars

["Elektrikli_fren bobini

Tabia 4 g
Kablolar -
Gergi izalatorleri
[ Karg kabio

Muayene tarihi @ —eee fmee/ 197 Mu‘y.ngyi yspan :

' Ust denk makara bilyalan

Form : 43 -444 MKE Kurumu Matbaas, Aukara — 1976
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M. K. E K. Masraf yeri No : ............
........................... Fabrikasi Iy emn No. :.eeeeee

REVIZYON KARTI

Tezgih veya tesisin adr : Tarth
Markasi-Modeli : Kart sira No. su
Decmirbag No. : Revizyon peryodu
Bulundugu yer )

laglama Bitig . L

Revi )
o Jaman: cvizyonda ¢abisan ckiplerin
Adi ve Soyadi Pozisyonu Fb. No.
Degistirilen yedek pargaiar
Revizyonda tespit edilen anzalar Revizyonda yapilan iglemler

Sonug ve diigiinceler

Ekip Posl.:aba;m

(Tarih-finza)
Onarun Bagmiihendisi Bakim Bagmiihendisi Bak. Onr. Ks. Miidiirii
g
'
z
B
b
]
0
(Imza) (lmza) (Imza)
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1 2;3v4lsisl"sj9|m | o2 | B o lS'!éll?‘lBl
Tasnif No. Cinsi Imal eden firma
ModclifFb. No.st
Tipi : fmal senesi
Saun almdigr tarih
Miibayaa fiyan
Tezgahin teknik evsafi

Tezgahin alabilecegi is '

Situnlar arast mesafesi : Gayitlarda ___ mm ; Gayitlar alunda : mm

Baglama masaa il. gayitlar arasindaki mesafe : mm .

v
Baglama masan ' Yiiksekligine ayar kabiliyeti mm. ye kadar
Baglama sath : mm
Tez, fotografy

Baglama plakau : Kahnhk mm ; delikO/[] mm exgriun fotogrs

Baghma kanallari : Ade s Skl

Olgileri : ; Vi g mm

Hamiﬂ Baglama muylusa : Delik @ mm ; Derinligi : mm

Hareket sias1 enazfengok ! mm ; lddyolu : mm

Hamilinin barcket saym : dakikada

Bastirsc: | Baglama sathi : mm |

Baglama kanallan : Adet s Sekl . N

Olciileri : ; Pd g mm Aprign

I; baglama masasindan mesafesi engok: : mm | Yiksekligi

Hareket sias : mm | Kapladi1 yer i >
Hassasiyeti : '.E

i

Kullanma taliman, katilog -~ No. -
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Tezgahin bususi tertibaty, ilaveleri ve yedekleri Eiymet Degisiklikleri
| L B Mahiyeti Degisiklik tlave Diigiiniilen Nihai
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| M. K. E. K. .
' - Tezgih-Tesis Galigma Raporu Yili e —
Subesi : Ady : Demi bag No.
l Masraf yeri : Imal eden ve model
TOPLAM
G U N L E R (sant)
l AYLAR ‘
l|23456789lOll1213141516171819202122232425262728293031 Dolu | Bog
' OCAK I&;
] [4
SUBAT
l MART
' NISAN
. MAYIS
l . HAZIRAN
- |
' TEMMUZ I
' ACUSTOS
EYLUL
. EKIM
KASIM
' b
ARALIK ! ! N
N
YILINDA BOS KALAN SAATLERIN DOKUOMUO
‘ ' (,'ah}afagn“ (,hh;;lmvlw -u;._ l;nl;n lyci 1y Sipariy Ayar Takim “Baklnx ‘Tesisatin
| Saat Saat Saat gelmedi gelmedi yok boruk noksan onanm aiza
’ i | |
' o
} : ; SEMBOLLER G = lgi gelmedi
j i =) V = 8 Saat calyts Tk == Takim noksan Ts = Tesisatta ariza
¢ 2
+ ) v = 16 Ssat caluu 1y = 1y gelmedi Ay = Ayar bozuk
\" .
‘ I . V = 24 Saat calyts Tg = Tezgshia bakim onanm Sp = Siparig yok
Tg :
' Ornek ; - Tezghhta onanm yapildifindan 4 saat galiplamadi.
! ' Dolduran tmalit kisnu imalét planlama kissu Bakim onarim kisnu
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LPPENDIX 3

SEMINLR ON HAINTENZNCE PLAMNIUNG

Kirikkale 23-25.3.1923
FIPST DIY

.

Production and maintenance
Availlability of production equirment

Various maintenance procedures
Failure analysis
The maintenance system

SECOND DAY

Preventive and corrective maintenance
Preventive maintenance

Condation ménltoring

Condition monitorina techniques

Examples on condition monatoring
THIRD DY

Preventive maintenance system in general
Pzily caretakino

Pescription of a preventive maintenance sytem
Implerentation of preventive maintenance
Organizational viewpoints

$
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LIST OF PARTICIPANTS (MAINTENANCE SEMINAR,KIRIKKALE,MZRCH 1953)

PROF
EXP.

NAME PROFESSION (Yr.) ORGANIZATICX
l.Satilmis BAYCAN Electr.Eng. 17 MKEK Steel Plant
2.Haydar GINDUZ Mech.Eng. 8 MKEK Steel Plant
3.H.lbrahim GEREM Mech.Eng. MKEK Steel Plart
4 .,Mustafa UNAL Mech. Eng. 4 MKEX Steel Plant
S.Hasan BUKEN Electr.Tech. - MKEK Steel Plant
6.Cemil KOCAK Mech.Tech. 3 MKEK Steel Plant
7.Esat YILMAZER Mech.Eng. 6 MKEK Steel Plant
8.Turgut CZCEN Mech. Eng. 8 MKEK Weagen anc

Rifle Fac.
9.fsmail YILDIZ Electr.Eng. 10 MKEK Steel Pipe
Drawing Flant
10.FEthem SAYINER Mech.Eng. 7 " " "
11.Adem CANATAN Mech. Enc. 8 o " "
12.slileyman BULUT Mech. Eng. 3 " " "
13.Glines HICYILMAZ glectr.Tech. 21 " " "
14.M.A11 EKER Electr.Tech. 15 " " "
15,.Recep ERGENCOGLU Mech. Tech., 18 " " "
16.Nihat GURBHZ Tech. 10 " " "
17 .Mevzat DELLAL Electr.Tech, 20 MKEK Elect.Mach.Plant
18.Dursun BOZKURT Mech. Enc. 7 MKEK Missile Plant
19.Murat OZTURK Mech.Enq. 10 MKEK Gas Mask Flant
20.A11 ONAT Mech.Enc. 13 MKEK Exrlosives Fl
Elmadag
21.Galip AKGYL Meckh.Eng. 10 " " "
22.ptabey UNA Mech.Eng. 10 MKEK Explosives Plant,
Kiraikkale
23.Naim DOGAXN Electr.Tech. 21 " " "
tcont.)
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APPENDIX 4 (Continued)

PROF
EXP.
NAME PROFESSION (Yrd.) ORGANIZATION

24 .Mustafa RKAR Mech.Eng. 7 MKEK Textile Mach.
Plant

25.Mustafa AYDIN Mech.Eng. 6 MKEK Gaz:i Cartridge
Plant

26.Ahmet SAYIN Mech.Tech. 23 MKEK Ammurition Plant
27.0zkan GOKBULUT Electr.Tech. 26 MKEK Ammur.ition Plant
28.Haydar GUMUSBAS Mech.Tech. 4 MKEK Ammunition Plant

I 29.Bayram GUCLU Mech.Eng. 10 MKEK Civil Eng.Mach.

Plant

30.Zerrin ATA Chem.Enag,. 10 MKEK, Inv.Planning
Branch

31.Cetin ERGIN Mech. Tech. 9 " "
32.Raci YALCIN Tech. 5 MXEX,Mach.Ind.Plant

33.Dogan TURKMEN Mech.Eng. 6 MKEK Wooder Products
Plant

34,Mustafa YALCIN Electr.Enc. 9 MKREX Heav: Ind.Equip.
Plant

35.Ahmet AﬁSLAN Mech. Tecn. 20 MKEX Gun zand Automative
Plant

36.Ahmet ORUC Mech.Eng. 1¢ MKEK Brass Plant

37.Abdullan ERKILETLIOGLU Mech.Enc.

38.Hasan KOSOGLU Mech. Eng.

39.Mustafa DEDEBALI Mech.Tech.

40.Arif YAT Civil Eng. MKEK Regicral Branch,
. Kirakkale

41.Mehmet CETIN 12 MKEK Gazi Cartridce
Plant

~ <
K
Ve
.
I
oy

EX Brass Plant
MEKEK Bracss ~lant

{ Brass Plant
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EPPENDIX 5

MAINTENANCE SEMINAR IN KIRIKKALE
(23 rd - 25 th March,1983)

EVALUATION OF THE PROGRAM

Grade out of Weight

5" Factor Qverall
1.The sufficiency of the
duration of program in 3.22 X 0.08 0.26
relation to its contents.
2.Matching of the subjects 4.87 X 0.14 0.66
handled to the brochure
3.Contribution to the 4.5 X 0.25 1.13
knowledge
4.General organization 4.45 4 0.12 0.53
5.Balance of theory and 4,43 X 0.14 0.44
practice
6.T.Croup, Case Study,etc. 4.35 X 0.16 0.70
3.72

out of "4.25".

EVALUATICN OF THE EXPERT = 0.73 ovt of"0.75".

4.45

out of "5".

OVERALL EVALUATION OF THE PROGRAM = 3.72 - 0.73

The number of participants was 41
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6

LIST OF ESTABLISHEC SENINZR I'OTES

¥OTE NO TOPIC NQ PACES
1 Production and maintenance 1
2 Ob jectives of maintenance 1
3 Availebility 1
4 faintenance procedures 1
5 Types of maintenance 1
€ Maintenance windows 1
7 Production-maintenance planninc 1
A Failure analysis 2
o The maintenance system 2
1¢ The forgettern profit 1
11 Ceneral about condition monitoring ?
12 Condition monitoring procedures 2
13 Practical viewpoints for determination Z
of PV actions
1. General about PHM 3
15 Planned and unplannec maintenance 2
1< Corrective and preventive maintenance 2
17 Direct and indirect preventive maintenance 2
18 Individual life time 2
19 Failure development 2
20 Examples on semi-objective condition 4
monitoring
21 Description of a Pi' system 3¢
22 Ixercisc on V-belts 1
23 Exercise on coupling 1
2% Maintenance procedure model 1
25 Indirect and direcet maintenance costs 1
26 ‘
27 Exercise on fan and pump 3 ‘
28 PV—s§stem-dailv caretaking 2
29 9

Daily caretaling

!

(Cont.)
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APPENDIX 6 (Continued)

20 Exercise steam box 2

31 Maintenance costs 2

32 Implemcntation of PM 2

33 Maintenance economy 1

3% Life cycle cost 2

. 35 Summery of maintenance needs 1
100

In addition to the above about 50 overhead pictures have

been prepared.

— ] [ ] [ ] ] [ ] [ ] an— —— cumm— —— ——— o —— ———
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APPENDIX 7

CONFERENCE ON MAINTEMANCE FOR TOP MANACEMENT

KIRIKKALE April 14 th 1982

- The role of maintenance in the production system

- Economical aspects of maintenance performance

~ Conlusions and discussions

- An overview over various maintenance
procedures and their cornection to other related functions
in the production system

- Future aspects of maintenance

- Maintenarce training aspects

- Use of modern maintenance techniques and their influence

on the overall economv.

4y




’PPEFDIX 8

LIST OF PAPNICIPAMTE DUEINMG TEE TOP !7IACEMTI'T COMTERANCE
(XIRIV.RALE) -

NAYVE, GURPAL'E _ CCCUPLTICH

l.711lmaz ALTAY *anacer ,Cun and Qutomotiv
Ind.Plant

2.Fro} ctmMmtcrr anager; Steel Pipe Flant

3.Kemal <ryvrpw i,anacer, Trass Plant

4.'ehmet VERI'TTORLU

~anager. "'eapon and Rifle Flant

5.Fnin MPLFAVA raraqer. ®lec.ach.Plant
5.ehmet Tahir CURLY “anacer.ferar Plant

7.1hsan AYTEXID f‘anarer . Soc.lac.

?.7uncer HIZLI Dp.r'na. ,Cun ancé Cutorotiv

Ind. Flant

2.Yavuz YUCFL "o, .l'na.;Cteel Pipe Flant

10 “vzaffer tnver Tn.Mnr .Flec.*ach.Plant
1] . Tirker YETIX "o.*ne.,"earen and Rifle Flant
12.Crhan KOCA &1 Pp.Inc.,2rrmunition Plant
13.ibrahir FALEZMT "n.'nc,fLxplosives Plant
14 .Remzi CI'HRET1 Tp..'nc¢.,Steel Plant
15.Fecai SRYPIVIVYY Pn.lng.,%oc.Fac.
l1€.Ce¥ir CELIK Tech.Insp.,Ceneral CLirectory.i’KEi.
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APPENDIX 9

FEJ.INTENINMCE SEMINIE

inkara 182.4 - 24,4 1983

FIRST DLY

Objectives of maintenarnce
Lveilability

Maintenance procedures

Direct and indirect maintenance costs
Downtime analysis

SECOND DLY

Preventive and correctiv:z maintenance
Condition monitoring

Examples on condition ronitorinc
Pailure cevelopment

Instruments and aide fcr condition monitoring
THIRD CI.Y

Tost reduction due to ccndition monitcrina
Determination of mainterance- “aily caretaking
Daily caretakino in practise

Description of a PM system

FOURTE D2Y

Description of 2 PM system

Group work on P! syster

FIFT DAY

Discussion of oroup work
Implementation of PI
Crcanizational viewpoints for Fi
Preparation and planninc of repairs
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LIST OF PARTICIPANTS (MAINTENANCE SEMINAR, ANKARA,APRIL 1983)

PROF.
EXP.

NAME PROFESSION  (Yr.) ORGANIZATION
1.R.Egref SATANA Mech.Eng. 5 NITROGEN Company,Ank.
2.M.Hikmet OCAKLI Mech. Eng. 8 Karabik Iron and

Steel Works
3.Mehmet EROL Electr.Eng. 9 " " "
4 ,Hliseyin ASIK Mech.Eng. 11 CINKUR A.$.,Kayseri
5.Turgut GOZUBUYUK Mech. Enc. 8 CINKUR A.$.,Kayseri
6.Ismet MISIRLI Mech.Eng. 15 PETKIM, Yarimca
7.Seref YANAR Tech. 9 ETiBANK Mech.Supply
Branch.
8.Adnan SUER Mech. Eng. 7 " " "
9.Selguk DURUBAL Mech.Enc. 3 " " "
10.Mevlut ERGUN Mech Eng. 10 ETIBANK Perlit Plant,
Tzmir
11.Sakir ORAKCI Mech.Eng. 8 ETIBLNK Kalemanit
Plant Eigadig
12.Metin KESELOCLU Minineg Enc. 10 E Mine,Bursa
13.0sman GOK Mech.Eng. 7 13 am Mine,Bursa
14.Hlseyin BEKTAS Mech.Eng. 7 E.Borax Plant,Kirka
15.0rhan OZEN Mech.Eng. 5 E.Copper Plant,Ergani
16.0sman MUKZIROGLU Mech.Eng. 3 E.Copper Plant,Ergani
17.1brakim EXDES Mech Eng. 5 E.Ferrkrom Plant,
Elazig
18.Mehmet BOSTAN Mech.Eng. 4 E.Sulphiric Acid Plant,
Bandirma
19.Celalettin ATAMAN Mech. Eng. 4 E.Borax Plant,Bandirma
20.Y1lmaz SAGLAM Mech.Eng. 3 E.Aliminium Plant,
Seydisehir
21.Semih AYHAN Chem. Eng. 4 " "
(Cont.)
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APPEND1IX 10 (Cont.)

EFROF.
EXP.
NAME PROFESSION (Yr.) ORGANIZATION
22.Hasim UGOZ Electr.Eng. 1 E.Aliminium Plant,
Seydisehir
23 .Remzi KARABULUT Elec.Tech. 21 " "
24 .Nafiz MERCAN Elec.Erg. 7 " "
25.Hiseyin UNLU Mech.Eng. 8 E.Boksit Plant,Milas
26.Hiseyin KARAGOZ Mech.Eng. 11 E.Barit Plant, Bevsehir
27 .K. Ahmet DOGRU Mech.Eng. 10 E.Barit Plant, Bevsehir
28.Celal SEYIDOGLU Mech.Erg. 9 E.Southeast Phasphate
Hg.
29.bursun OZEN E.Southeast Phasphate
Hg.
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APPENDIX 11

MAINTENANCE SEMIX:Z IN ANKARA
(18 th = 22 nd Erril, 1983

.

EVALUATION OF THE PROGRAM

Grade out of Weight

"5 Factor Overall
1.The sufficiency of the
duration of program in 4,07 X 0.08 0.23
relation to its contents.
2.Matching of the subjects 4.62 X 0.14 0.65
handled to the orochure
3.Contribution to the 4.59 X 0.25 = 1.15
knowledge
4.General organization 4,69 % 0.12 0.56
5.Balance of theory and 4,17 x 0.10 0.42
practice
v, T.Group, Case Study,etc. 4.59 % 0.16 _0.73
3:84
out of "4.25"
EVALUATION OF THE EXPERT = ..70 out of "0.75".

OVERALL EVALUATION OF THE FEOCGRAM = 3.84 + 0.70 = 4.54

out of "5"
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APPENDIX 12

SEMIFLK ON PAINTENANCE

tzmir 25-27/% /1983

FIRS Di¥Y

Production and maintenance

Objectives of maintenance
Availability

Direct and indirect meintenancec costs
Preventive and corrective maintenance

SECCND L.iY

Condition monitcring
Failure cdevelopment
Examples on condition monitoring

Instruments and aids for cordition monitorin~

Daily caretaking
THIRD Div

QCverview over a P¥ syster
Implementation of PH
Orcanizational vievpoints for ¥
Preparation ancd plannin?

Viork or“ier and recording routines.
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APPENDIX 13
' LIST OF PARTICIPANTS (MAINTENANCE SEMINAR,IZMIR,APRIL 1983)

PROr .

l _ EXP. . _

NAME PROFESSICI (Yr.) _ ORGANIZATION

1.Tuncer ULKU Mech.Eng. 25 PETKIM Petrochemical

' Complex,hliada,lzMIR

. 2.Mustafa MANISALI Mech.Eng. 8 " "

I 3.M.Halil KAMAY pr.Cont.Eng. 4 " "

) 4.Vedat MONKUL Chem. Eng. " "

' 5.Mustafa KARAKAYA Mech.Eng. 11 " "

6 .Rasim CALHAN Electr.Enrnz. 6 " "
7.Alparslan ARIKAN Mech.Eng. 4 " "

l 8.Slleyman AKBIYIKOGLU  Mech.Eng. 13 " "

9.Erden AKBAS Mech.Eng. 4 " "

l 10.Ahmet SAGLAM Mech.Eng. 8 " "
11.Ugur ARIGTEKIN Enstr.Enc. 10 " "

l 12.A1i KUYUCU Electr.Enc. 9 " "
13.Salih MUTLU Electr ,Enz. 7 " "

l 14.Ig1k ZGAN Meck.Eng. 6 " "
15.Adil AYDIN Mech.Eng. 10 " "
16.Necmettin éETINK@PRUL? Mech.Eng. 5 " "

' 17.K. Sinan TUZ{N Mech.Eng. 4 " "
18.H.Hliseyin KOLUACIK Mech.Eng. 5 " "

' 19.A1i DOGAN Mech.Eng. 10 PETKIM Petrochemical

Complex,Aliaga,1ZMIR

l 20.0sman TUTUM Mech. Eng. 13 " "

21.Hiiseyin PINAR Mech.Eng. 7 " "
’ 22.Alev BEZIRCI Mech.Eng. 4 " "

" 23.Yalgan YUNTUCU Mech.Eng. 12 PETKIM,Vvurimca Complex
24 ,Necdet OZDEMIR Enst.Eng. 7 PETKIM,Yarimca Complex

l 25.atilla ULER Electr.En 6 PETKIM,Yarimca Complex

|

!

o
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APPENDIX 14

MAINTENANCE SEMINAR In 1ZMIR
(25 th - 27 th April, 1983)

EVALUATION OF THE PROGRAM :

Grade out of Weight

5" Factor Overall
1.The sufficiency of the
duration of program in 4.04 b 0.08 0.32
relation to its contents.
2.Matching of the subjects 4.58 b3 0.14 0.64
handled to the brochure
3.Contribution to the 4.33 s 0.23 1.0z
knowledce
4.General organization 1.71 ~ 0.12 0.37
5.Balance of theory and 4,46 s N.19 .42
practice
£.T.Grour, Case Study,etc. 4.39 ¢ .17 Medl
3.7¢

EVALUATION OF THE EXPERT = 0.73 out of "0.75".

OVERALL IvALUATION OF THE PROGRAM = 3.76 + 0,723

out of

5

n
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UNITED NATIOKS IMDUSTRIAL DEVELOFPMENT ORGANIZATION

POST TITLE

DURATIOM

DATE REQUIRED

DUTY STATION

FURFOSE OF

FROJECT

v
¢
»
L]
)
w

(ONIDO)

OB DESCRIPTION
DP/TUR/77~024/11~03/EEE

Expert in Maintenance Flanning .- Process
Industries.

Tvo months

October 1982, Earlier if possiblc,

ITDC Ankara, with travel to Kocaela, Iz:oo .
Antalya and other places.,

To upgrade the knowledge of maintenanca eniin. .z -
in process plants in Turkey in modern iraintztii...
Planning systems and thereby improve op Il
systoems,

The expert, together with counterparts fron.
Industrial Training and Development Center (107,
will 1nvestigate the maintenance and rojair VS
of selected Most organizations oi site. oo, o .
on the findings the expert will mcke his recoroc
tions end introduce current developments i oLl
tenance planning systems through . series o <o
cencluding seminars in each of thio plintye,
mission will finish with a one veek cours:
expected to covers.

L
i

1, Description and purpose of tho maintenanco
planning systems,

2. Economic and engineering aspects Of meoint..a.7l,
3, Managerial and organizational aspects Oy a1l
tenance,

4, Resources required for the developnent ana
implementation of maintenance plannir;,

5. Basic primciples and applicability of propiscd
nevw methodologies for maintenancs: plaining,

The expert is expected to supply ITDC with o twse oy
documents and training aids.,

The expert should docunent the findings, r.comicen
dations and other program material as a boolklet
vhich vill be handled to ITDC for use as a rexer.icc
literature.




QUALIFICATIONS:

LANGUAGE

BACKGROUIID
INFORMATION

-100-

The expert will also be expected to prerare -
final report, setting out the findings © -
mission and his recommendations to the G
rent or. further action which might be tea

Expert should have extensive experience in
maintenance planning systems in on2 oOr more o._
the following process industriesy

l. Fertilizer

2. Ivyon and Steel

3. Cheriical Industries
4, Metallurgical

5. Glass works etc,

Training experierce is also rzguired,

English

Industrial Trairing and Develcpment Center (70
is a joint project of Turkish Governmen:t and
United Nations rendering training and consulciig
services to the Turkish indusiry. The aim ol
IT2C, at the highest level, 1is to upgrade th:
c€k111ls and capabilities of prcfessionels empleye .
in the industry, hence tou contribute tu the -
icnal economy.,

9

A gruwing number of organizations have reg
that ITDC provide training ccurses in Lain

<
infustries, Mailntenance Flanning 1 Or Zritonll
iportance to Turkish industry and ¢

in this subject eare cwrrently availablo in L0l -,

ITDT has therefore decided to enter this fizl-
wilth a series of short in-plant semincars an. .
final one-yeck course on maintenance plannir.. -
process industries, Frospective host organicalit .
for such in plant seminars inciuie:

~ AzOt Sanayii T.A.$.

-- lskeuderun Iron and Steel wcrxs
~ Zinkur ZinC and Lead ,orks

~ i1gsag Fertilizer Flant

~ Culurcova Chemical Industries

-~ UZT Battery Flant

- Tagabahce Glass works

- Metas Iron and Steel icrks

A limited nuwsber of the above ¢rganisations will

be choscr for visits and short scminars, Selection

'will be made on the basis of the in<ustrial pack-
ground of the expert,







